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Since the turn of the millennium, there has been increasing use of purchasing power parities (PPPs) and PPP-
based gross domestic product data, produced under the International Comparison Program (ICP), for economic
and statistical analysis. This includes the use of PPPs in calculating indicators that help monitoring some of the
critical goals and targets of the Sustainable Development Goals.

The ICP is, however, a highly complex global program that demands significant allocation of human and financial
resources and years of careful planning in implementing price-collection surveys.

Because of the immense resources needed for data collection and project management during an ICP benchmark
year, ICP cycles have not been conducted frequently and PPPs for nonbenchmark years have been conventionally
estimated using simple extrapolation techniques. However, when there are long intervals between ICP cycles,
this methodology yields estimates that are inconsistent with the benchmark figures. The wide differences
between the extrapolated PPPs and the actual benchmarks for the ICP’s 2005 and 2011 cycles led to considerable
debate among statisticians and development practitioners. The Asian Development Bank (ADB) has therefore
undertaken methodological research initiatives to find cost-effective alternative approaches to PPP estimation
during nonbenchmark years. The “core list” approach was developed in ADB’s 2009 research study, 2009
Purchasing Power Parity Update for Selected Economies in Asia and the Pacific (ADB 2012a).

A second similar study for 2016 was conceptualized after the release of the results of the ICP’s 2011 cycle and
before the 2017 cycle was announced, to validate the methodologies developed in 2009. The study aimed to
assess the use of 2016 prices from capital cities of a reduced or “core” product list, to produce accurate estimates
as though a full-scale ICP cycle had been implemented in that year. It should, however, be noted that, while
price collection for this research study was in progress, simultaneous preparations for the ICP’s 2017 cycle
also needed to be initiated—pursuant to the recommendations of the United Nations Statistical Commission in
March 2016. Given the importance of the 2017 cycle, and to follow the global schedule for its completion, work
on the full-scale ICP benchmark was prioritized and finalization of the research report on the 2016 data was
deferred until the main 2017 ICP reports were completed and released, which occurred in October 2020.

With the analytical work on the 2016 data now undertaken, this report presents the methodology and estimates
of 2016 PPPs for the currencies of the 20 participating economies, price levels, and real (PPP-converted)
gross domestic product and its major components. This analysis takes into account individual consumption
expenditure by households, government final consumption expenditure, gross fixed capital formation, changes

in inventories and acquisitions less disposals of valuables, and balance of exports and imports.

By contributing to the efforts to develop alternative and cost-effective methods of estimating PPPs for
nonbenchmark years of the ICP, this research study will guide the Asia and Pacific region as it moves to
implement a 3-year ICP cycle, following recommendations of the United Nations Statistical Commission, before
eventually moving to the generation of annual PPPs.
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Comparing macroeconomic measures, such as gross
domestic product (GDP) or GDP per capita, between
economies should be approached with caution.
Such comparisons require conversion of national
accounts aggregates, which are generally available in
the local currency unit of each economy, to a common
currency. This is often achieved by converting an
economy’s GDP into United States (US) dollars via
the economy’s US dollar exchange rate. An exchange
rate is the number of units of an economy’s currency
that are required to purchase one unit of another
economy’s currency (e.g. $1) and thus reflects the
“price” of a foreign currency. Exchange rates are
appropriate currency converters to be used for many
intereconomy comparisons. They are, for example,
appropriate conversion factors for calculating the
value of an economy’s exports, to determine what
could be imported with a particular level of exports,
or for calculating the economy’s balance of payments
or foreign direct investments. However, when
comparing GDP or GDP per capita across economies,
or contrasting related macroeconomic aggregates and
productivity levels, the use of exchange rates has been
widely considered inadequate for several reasons.
Since exchange rates can be affected by a range of
nonmonetary factors that influence the demand
for and supply of currencies, there potentially can
be volatility in exchange rate movements. Another
limitation in using exchange rates is that they do not
reflect differences in price levels across economies.
Most exchange rates generally overstate prices in
developing economies, and consequently understate
the volume of goods and services produced in
developing economies.

The limitations of exchange rates in comparing
standards of living between economies led to
the research and development of meaningful

alternative  currency conversion factors or
purchasing power parities (PPPs). These conversion
factors are not based only on internationally traded
goods and services, but also account for the prices
of all nontraded goods and services included in
GDP aggregates. Such nontraded goods and services
are generally cheaper in low-wage economies than
might be otherwise implied when using exchange
rates to convert their values to a common currency.
Thus, PPPs are designed to adjust for exchange
rates as well as for differences in internal price
levels between economies. Hence, comparisons
of standards of living across economies are better
achieved by comparing the volumes of goods and
services that are actually available to the residents
of each economy and calculated by using PPPs as

conversion factors.

The need for a meaningful alternative to exchange
rates led to the pioneering work of Gilbert and Kravis
(1954) and Gilbert and Associates (1958). Their work
revealed some considerable differences between
the exchange rates and the PPPs, especially for the
developing economies, reflecting the differences
in relative price levels across economies. This
research and its associated findings finally led to
the establishment of the International Comparison
Program (ICP), which began in 1968 as a small-scale
research project at the University of Pennsylvania,
led by professors Kravis, Heston, and Summers.
Since then, the program has grown steadily in
terms of methods used, participation of economies,
and program governance, to the point that it is



now recognized as a global statistical initiative
(ADB 2020). The status of the ICP can be measured
by the fact that, for the most recent benchmark
year of 2017, 176 economies from around the world
participated in the program.

The ICP is a collaborative statistical work program
with global coverage. It is undertaken under the
guidance of the United Nations Statistical Commission
(UNSC), with the principal objective of providing
internationally comparable macroeconomic data
on GDP and its components, PPPs of currencies,
and price levels. The ICP Global Office, which is
located at the headquarters of the World Bank,
coordinates the program with active cooperation and
assistance from the regional implementing agencies,
which manage the comparisons in their respective
regions. The regional implementing agencies are the
African Development Bank; the Asian Development
Bank (ADB); the Interstate Statistical Committee
of the Commonwealth of Independent States;
the Organisation for Economic Co-operation and
Development; the Statistical Office of the European
Communities; the United Nations Economic and
Social Commission for Western Asia; and the United

Nations Economic Commission for Latin America.

Since its inception, the ICP has been conducted
for irregular benchmark years: 1970, 1975, 1980,
1985, 1993, 2005, 2011, and 2017. This has resulted
in an increasing demand from stakeholders to
make PPPs available in a more frequent, timely, and
consistent manner. Accordingly, the UNSC, during
its 47th session held in March 2016, endorsed the
ICP to become a permanent element of its global
statistical work program. The UNSC endorsed
a shortened interval between ICP benchmark
cycles—as advocated by the Friends of the Chair
Group in its final evaluation of the ICP’s 2011 cycle
(ECOSOC 2016a)—recommending that benchmark
cycles beyond 2017 be conducted every 3 years
(ECOSOC 2016b).

Since 2005, ADB has taken the lead role as the
regional implementing agency for the ICP in
Asia and the Pacific. At the time of this report, the
bank had successfully completed the ICP’s cycles for
2005, 2011, and 2017, releasing the final report for the
2017 cycle in October 2020 (ADB 2020).

Through ADB’s involvement, the ICP in the Asia and
Pacific region has served as a knowledge-building
exercise, generating invaluable experience for the
program team within ADB and for ICP coordinators in
participating economies. In the process, the program
has led to enhanced capacity within national statistics
offices on internationally comparable standards and
methods, as well as their application to the official
statistics produced by such offices. A great degree
of knowledge transfer has been achieved through a
series of technical workshops conducted from 2005
to 2020. To ensure enthusiastic participation by the
region’s economies, who are the main stakeholders of
the program, the ICP in Asia and the Pacific has been
run successfully by creating a spirit of cooperation
and a sense of ownership of the program among
the economies.

Implementation of the ICP—and compilation of
internationally comparable price and volume measures
of GDP and its expenditure components—is both
complex and challenging. Undertaking intereconomy
comparisons in Asia and the Pacific is a formidable
task, given the socioeconomic diversity of the region
and the variance in size of the economies included in
the comparisons. Asia and the Pacific is home to some
of the fastest-growing economies in the world, along
with some transition economies such as Cambodia,
the Lao People’s Democratic Republic, and Viet Nam.
The region also exhibits considerable disparities
in levels of development, standards of living, and
consumption patterns. The People’s Republic of China



and India, for instance, are two of the world’s most
populous countries and also two of its largest economies
(World Bank 2015; World Bank 2020), while Singapore
and Hong Kong, China are two economies with
relatively small populations despite being among the
richest economies in terms of real income per capita. At
the same time, the Asia and Pacific region also includes
small-island economies with very small populations, such
as Fiji and Maldives, with limited economic capacity.

This regional complexity and diversity presented
serious measurement and operational issues that had to
be resolved during the implementation of the past three
ICP cycles: 2005, 2011, and 2017. Consequently, ADB, in
its role as the regional implementing agency, had to find
innovative and practical solutions to these issues.

To illustrate the point, during the ICP’s 2005 cycle,
comparisons of wages and salaries of government
employees across economies posed serious challenges.
This was because data provided by some economies
showed significantly low salaries for government
employees, resulting in estimated PPPs that were
quite low and, consequently, leading to implausibly
high levels of real government expenditure in
these economies. It was recognized that the
low salaries of government employees in some
economies might reflect low labor productivity in
the government sector. As a solution, a method was
devised and implemented to adjust for differences
in productivity levels across economies during the
2005 cycle (ADB 2007). Until that time, the notion of
productivity adjustment was not common within the
ICP framework. ADB introduced a critical innovation
that, in various forms refined over the ICP’s 2011 and
2017 cycles, is now implemented in other regions
facing similar issues, and also by the ICP Global Office
in its global linking procedures. A refined procedure
articulated in Inklaar (2019) was used to adjust the
data collected in the 2017 cycle.

Another important contribution of ADB to the ICP
agenda is the bank’s effort to compile meaningful
and plausible estimates of price levels and real

expenditures for dwelling services. The two standard
ICP methods—the rental price and quantity indicator
approaches—did not work well when implemented
for Asia and the Pacific in 2005 and 2011. Despite
serious efforts in collecting reliable data on housing
rents, along with quantity and quality indicators, the
resulting price and volume comparisons remained
highly implausible. To resolve this, ADB proposed
and implemented the “reference volume approach”
during the ICP’s 2005, 2011, and 2017 cycles. The
most progress on methodology was made during
the 2017 cycle, when a new quality-adjusted, mixed
rental-quantity indicator approach was developed,
tested, and presented to the Technical Advisory
Group of the ICP. The new approach proposed by
ADB was acknowledged as a major breakthrough and
it has been recommended that, after further testing,
the new method should be implemented during the
ICP’s next cycle.

ADB recognizes the importance of accurate national
accounts data as inputs to PPP calculations. It has
devoted considerable resources and efforts since
2005 to build capacity for the compilation of national
accounts data within the participating economies of
Asia and the Pacific. The bank has also implemented
two major projects on the construction of supply and
use tables—initiatives that have enabled more than
18 economies in the region to compile these tables,
leading to improved compliance with the United
Nations System of National Accounts (ADB 2012b;
ADB 2017).

In addition to developing improved methodologies,
ADB has undertaken some innovative research
projects related to the ICP, and two of them deserve
special mention.

The first was a research project focusing on poverty-
specific PPPs for the measurement of regional and
global poverty thresholds and incidence, with the
findings published in 2008 (ADB 2008). This project
highlighted the need to conduct special surveys to
collect the prices of goods and services that constitute



the consumption baskets of the poor, and to focus on
the types of outlets where the poor mostly fulfill their
consumption needs. The project concluded that only
replacing the national accounts expenditure shares
with the expenditure weights of poor households
from household surveys, while still using the price
data from the ICP, was of limited importance in
calculating poverty PPPs.

The other project of direct relevance to this report is
a research study to identify suitable methodologies
for updating the PPPs for 2005 to the year 2009,
without the need to conduct extensive price surveys
as undertaken for the ICP’s benchmark years. The
method based on the “reduced information approach”
generated estimates of PPPs and real expenditures for
2009 and these were presented in an ADB research
publication in 2012 (ADB 2012a).

The ICP is a highly complex program requiring
extensive coordination between the ICP Global
Office at the World Bank, the regional implementing
agency at ADB, and the implementing agencies in
the participating economies. The program demands
significant allocation of human and financial
resources by all agencies at all levels. Implementation
of each ICP cycle requires years of careful planning
on the preparation of lists of goods and services to be
priced by the economies; the design and execution
of specific surveys to collect price data in each of the
participating economies; rigorous data validation
prior to the actual compilation; and, finally, the
calculation of PPPs, price level indexes, and real
expenditures at the GDP level as well as at the level of
GDP components.

Given such huge resource requirements for the
data collection and management of ICP operations,
it is unsurprising that ICP cycles have not been
conducted at more frequent intervals. The four most

recent cycles were conducted in the benchmark
years of 1993, 2005, 2011, and 2017. To meet the
demand for PPPs between benchmark years,
extrapolation techniques are used by the World
Bank to estimate PPPs for GDP and household
consumption expenditure, and these are published
in World Development Indicators, the World Bank’s
compilation of internationally comparable statistics
on global development. However, extrapolating PPPs
is problematic when there are long periods between
benchmark cycles, with wide divergences often
observed between the benchmark results and the
extrapolations. The size of divergence and systematic
patterns seen when comparing extrapolations with
the actual results from the ICP’s 2005 and 2011
cycles led to considerable debate and discussion
among statisticians and development practitioners
(Deaton and Aten 2017).

Comparability problems can also arise due to
methodological changes from one ICP cycle to the
next. Minimizing these issues requires either more
frequent ICP benchmark cycles and a relatively
consistent methodology for generating PPPs, or
the development of innovative methods that are
not resource intensive and can provide comparable
and reliable PPPs between benchmark years. It
should be noted that the demand for more frequent
compilation of ICP results has been recognized by
the Statistical Office of the European Communities,
which produces comparisons for its economies on an
annual basis, and by the Organisation for Economic
Co-operation and Development, which produces
PPPs every 3 years.

Of course, increasing the frequency of ICP cycles
would incur costs that may be too high for many
participating economies and regional implementing
agencies. It is therefore necessary to balance the
frequency of the ICP’s cycles with alternative
approaches that can reduce implementation costs
and resource requirements while delivering reliable
approximations of the PPPs and real expenditures
garnered from each full-scale ICP cycle.



With these alternative approaches in mind, ADB
implemented a research study to update the ICP’s 2005
results by estimating PPPs for 2009. The outcomes of
this 2009 study were published in 2012 (ADB 2012a).
The study collected prices for a reduced list of
products derived from the ICP’s 2005 benchmark
product lists. Additionally, prices were collected only
in capital cities (then adjusted to national averages
based on the relationships observed in the ICP’s 2005
data). This approach considerably reduced the burden
of data collection and data processing operations.
However, the researchers concluded that, while the
approach was satisfactory for interim years, it may
not be suitable for a full benchmark cycle because
relationships between capital-city prices and those
for the rest of the economy are unlikely to remain
stable over long periods of time.

To further examine and, if possible, refine the reduced
information approach used in the 2009 study, ADB
commissioned the research detailed in this report.
After the successful completion of the ICP’s 2011 cycle
and publication of the associated report (ADB 2014),
ADB began preparations for updating the 2011 PPPs
for Asia and the Pacific to the interim year 2016. Similar
to the 2009 study, the main objective of the research
project was to implement a survey framework that
reduces resource requirements and cost burden
for participating economies, while yielding reliable
PPP estimates.

involved in the ICP’s 2011
cycle were invited to participate in the interim

All 23 economies

project, and 20 economies agreed to take part. The
participating economies were: Bangladesh; Bhutan;
Brunei Darussalam; Cambodia; Fiji; Hong Kong, China;
India; Indonesia; the Lao People’s Democratic Republic;
Maldives;
the Philippines; Singapore; Sri Lanka; Taipei,China;
Thailand; and Viet Nam. The People’s Republic of China;
Macau, China;

Malaysia; Mongolia; Nepal; Pakistan;

and Myanmar were the three
economies that were part of the ICP’s 2011 benchmark
cycle, but not part of the 2016 research study.

It should be noted that, while the price collection
surveys for the 2016 research study were in progress,
simultaneous preparations for the ICP’s 2017 cycle
had to be initiated by all participating economies
and by ADB as the regional implementing agency.
Considering the importance of the benchmark cycle,
it was given priority of resources. Although collection
and validation of the 2016 data continued, finalization
of the research report was postponed until the
completion and release of the two reports of the 2017
ICP cycle, which occurred in May and October 2020.

This report presents the results of a methodology
reduced price information. It
of PPPs and other
indicators for 2016 in respect of 20 participating

based on a
reports the estimates
economies from across Asia and the Pacific.
Chapter 2 offers some explanations of basic concepts
and discusses selected measures emanating from
the ICP and multilateral comparisons. Chapter 3
presents the general framework and methodology of
the ICP and reviews a few alternative approaches
to the ICP, including those based on reduced
information approaches. Chapter 4 describes the
reduced information approach that was proposed
and implemented in this research project. Chapter 5
presents the estimates of PPPs and real expenditures
from this study. Finally, Chapter 6 offers conclusions
from the research project and discusses the way
forward for reduced information methods in the
current context where ICP is to be implemented
every three years.



The central objective of the International Comparison
Program (ICP) is to provide internationally comparable
measures of economic activity in economies around the
world. Expenditures on gross domestic product (GDP)
and its components form the basis for international
comparisons within the ICP. However, because
measures such as GDP are specific to the economy in
which they are observed, they are usually expressed
in local currency units. The next step is therefore to
identify and estimate suitable currency converters that
can be used to convert economy-specific measures into
internationally comparable aggregates. Exchange rates
are often used to convert GDP for comparisons across
economies, but these rates do not account for different
price levels in each economy. In contrast, purchasing
power parities (PPPs) generated from the ICP reflect
the prices paid for acquiring goods and services in
each economy participating in the program and are
therefore better suited for intereconomy comparisons
of standards of living.

The following are some key concepts that underpin
the ICP. In-depth discussion of these measures is
available within the main report on the ICP’s 2017
cycle in Asia and the Pacific, which was released in
October 2020 (ADB 2020).

Purchasing Power Parities

The first and most central measure for the ICP is the
purchasing power parity (PPP) of a currency. PPP is a
measure of the prices of goods and services in a given
economy, relative to the prices for the same goods
and services in a reference economy. For example,

when making comparisons between economies in
Asia and the Pacific, the reference economy selected
is Hong Kong, China and the reference currency used
is the Hong Kong dollar (HK$). Suppose a basket
of goods and services representing consumption
by households can be purchased for HK$100 in
Hong Kong, China. If the same basket of goods and
services can be purchased for 600 Pakistan rupees
(PRe) in Pakistan, then the PPP between Hong Kong
dollars and Pakistan rupees is HK$1.00 = PRe6.00.

The System of National Accounts 2008 defines the
PPP of economy B with reference to economy A as
“the number of units of B’s currency that are needed in
B to purchase the same quantity of individual good or
service as one unit of A’s currency will purchase in A”
(United Nations 2009, para. 15.199). In other words,
PPP is a spatial price deflator and currency converter
that eliminates the effects of price level differences
between economies, allowing volume comparisons of

GDP and its components.
Some important aspects of this concept are:

e PPP is always measured relative to a reference
economy (also referred to as the base economy).

e The currency of the reference economy is referred
in economics parlance as the “numeraire currency”.
In the above example, Hong Kong, China is the
reference economy and the Hong Kong dollar is
the numeraire or reference currency.

» PPP is always measured with respect to a basket of
goods and services, and therefore can be different
for different baskets of goods and services. As a
result, PPPs are calculated for specific expenditure
groups such as household consumption expenditure,
government expenditure, gross fixed capital formation,



as well as for GDP. PPPs are also calculated for
commodity groups such as food, clothing, housing,
and expenditure on health and education.

A simple example of a PPP is the Big Mac index, which
is compiled by The Economist magazine on a regular
basis. According to The Economist’s web page on the
Big Mac index accessed on 14 January 2020, the price
of one Big Mac was HK$20.50 in Hong Kong, China;
and 9.50 ringgit (RM) in Malaysia on the same date.
If a Big Mac is the only item of interest, then the PPP
between these two currencies is HK$1.00 = RM0.46.

The question is whether or not the Big Mac index is
suitable or relevant as a PPP in general. In the example
above, the price comparison is made on the basis
of like with like, as a Big Mac is produced to the
same specifications and quality in both Malaysia
and Hong Kong, China. However, the Big Mac PPP
cannot be used to convert household consumption
expenditure as the Big Mac burger is not typically
consumed in either of the two economies and does
not represent the relevant consumption basket in
either economy (in some developing economies,
a Big Mac may even be considered a luxury item).
Therefore, a PPP based on Big Mac prices is not
useful for adjusting economy-level expenditures
to account for the general price level differences
and the subsequent conversion into a common

currency unit.

Focusing on international comparisons of GDP and its
components, if the PPP for Malaysian ringgit with the
Hong Kong dollar as the reference currency is found
to be 0.28—as was the case during the ICP’s 2017
cycle (ADB 2020)—then RM28 is deemed to have the
purchasing power equivalent of HK$100 when the
basket of goods and services represents the whole of
GDP. Thus, the PPP between Malaysian ringgit and
the Hong Kong dollar can be used to convert GDP into
real expenditure. As a result, the real expenditures
in the two economies can be compared, and the
differences in living standards can be assessed.

A note of caution is necessary in using and interpreting
PPPs. In converting expenditure aggregates to
eliminate price level differences, PPPs can be used.
However, PPPs are not a direct measure of price
levels between the two economies. In other words,
a PPP of HK$1.00 = RMO0.28 does not mean that
prices in Malaysia are 28% of the observed prices in
Hong Kong, China. It simply means that, in terms
of currency units, you need RMO0.28 to purchase the
same set of items in Malaysia that can be purchased
with HK$1.00 in Hong Kong, China. Are prices
higher or cheaper in Malaysia relative to Hong Kong,
China? This question is answered using the price
level index.

Price Level Index

A measure of price levels, otherwise known as
the price level index (PLI), for a given economy is
defined as the ratio of PPP relative to the exchange
rate of the currency, with respect to the numeraire or
reference economy. If PPP at the GDP level between
the Indian rupee ) and the Hong Kong dollar (HK$)
is 33.43 = HK$1.00, and the market exchange rate is
%8.36 = HK$1.00, then:

PPP for Indian rupee

PLI for India = x 100

Exchange rate for Indian rupee

3
. x100 = 41.03

This means that the price level in India at the GDP
level is roughly 41% of that in Hong Kong, China. The
concept behind the PLI is simple. If someone visiting
India from Hong Kong, China exchanged HK$100
at the bank, they would receive 2836 in exchange.
However, what could be purchased for HK$100 in
Hong Kong, China requires only %343 in India.

A few points are worth noting about PLIs.
o If the overall price level in India is 41% of that in

Hong Kong, China, it may be that the prices in
Hong Kong, China are relatively high or prices in



India are relatively low. The PLI by itself does not
contain any information that can help identify the
source of this low PLI for India. Therefore, PLIs
are commonly expressed relative to the regional
average, in this case Asia and the Pacific, which is
given the value of 100. According to results from
the ICP’s 2017 cycle in the region, the PLI at the
GDP level for Hong Kong, China was 156, while
for India it was 64 (ADB 2020). This means that
the price level in Hong Kong, China was 56%
higher than the regional average in 2017, whereas
the overall price level in India was 36% lower than
the regional average.

e PLIs are influenced by both PPPs and exchange rates.
Even if prices in both economies remain the same
over time, and therefore the PPP remains at 3.43, a
movement in the exchange rate can influence the
PLI. For example, if the Indian rupee depreciates
overnight and the new exchange rate is 310 = HK$1,
then the PLI for India drops from 41 to 34, even
though there were no changes in prices in India or
in Hong Kong, China.

Gross Domestic Product

GDP is a measure of economic activity generated by
the residents of an economy, and is defined as the
market value of all final goods and services produced
within the economy in a given period (e.g., in a year
or a quarter). GDP is obtained by valuing goods and
services at purchasers’ prices that prevailed in the
accounting period; and is described as GDP at current
prices. The System of National Accounts 1993 was
the framework used in the ICP’s 2011 cycle, whereas
its updated version—the System of National Accounts
2008—was the standard used in the ICP’s 2017 cycle.
This research study also used the System of National
Accounts 2008.

There are three approaches to measuring GDP:
production, income, and expenditure.

The production approach provides the most direct
measure of GDP and is the sum of value-added (gross
output less intermediate consumption of all the
resident producer units in an economy plus any taxes
less subsidies not already included in the value of the
output). The production approach is the most common
method of compiling GDP in many developing
economies of Asia and the Pacific. However, it is difficult
to make intereconomy comparisons of GDP using this
approach in the ICP due to constraints in obtaining
price data for both the outputs and intermediate inputs.

The income measure of GDP is the sum of
compensation of employees, gross operating surplus
(and mixed income of unincorporated enterprises),
and taxes less subsidies on both production and
imports. The income measure is also not used in
international comparisons since prices for gross
operating surplus are not available.

Asitisrelatively easier to collect price data for various
expenditure components of GDP, the ICP uses the
GDP measure from the expenditure side as the basis
for international comparisons. The expenditure
measure of GDP is the sum of expenditures on:
(i) final consumption by households and government;
(ii) gross capital formation; and (iii) balance of exports
and imports. Government expenditure is divided into
two components: expenditure by the government
on behalf of households, such as on health and
education; and collective consumption expenditure
by the government, such as on defense, law and order,
and other general activities of the government. The
expenditure side of GDP can be written as:

individual

households;

consumption expenditure by

plus  individual consumption expenditure by
nonprofit institutions serving households;

plus  government final consumption expenditure,
which is composed of individual consumption
expenditure by government and collective

consumption expenditure by government;



plus  gross capital formation, which is composed
of gross fixed capital formation and changes
in inventories and acquisitions less disposals
of valuables;

plus  balance of exports and imports (net exports).

Nominal Expenditures

Nominal expenditures are expenditures in different
economies, expressed in their local currency units
and converted into a common currency unit across
all economies by using market exchange rates. As
nominal expenditures do not reflect price level
differences across economies, they cannot provide
any comparable indication of living standards across
economies.

Real Expenditures or Volumes

Real expenditures in different economies are obtained
by converting expenditures in local currency units
into a common currency unit while also adjusting
for price level differences across economies. In other
words, real expenditures are obtained by dividing the
expenditures expressed in local currency units by
their corresponding PPPs. It is important to note that
PPPs specific to the expenditure component must be
used in converting the corresponding expenditure in
local currency units. When the price level differences
between two economies have been accounted for
through the use of PPPs, the resulting expenditure
components are referred to as real expenditures that
reflect the volumes of goods and services purchased in
economies for international comparisons.

Expenditures Per Capita

The aggregate measure of real GDP is useful in
measuring the size of an economy and its share in the
regional or global economy. However, for purposes
of comparing standards of living, it is appropriate to
adjust real GDP to the size of the population. Real GDP

per capita therefore provides a measure of standard
of living. Similarly, other components of GDP, such as
individual consumption expenditure by households,
government final consumption expenditure, gross
fixed capital formation, etc., when adjusted for
population, provide measures that compare real
expenditures per capita across economies for

these measures.

Since their emergence in the early 1970s, PPPs are
now being used by a multitude of organizations and
researchers in diverse areas.

The most common use of PPPs is to compile estimates
of real GDP and real GDP per capita for comparison
across economies. However, while per capita levels
of real GDP and its various components are useful
for many types of analyses, more robust estimates
of real expenditure per capita are necessary to study
the relative levels of, and disparities in, standards
of living. Generally, such analyses focus on actual
individual consumption by households rather than
on GDP to compare standards of living and material
well-being across economies.

As well as being important as an intermediate step in
calculating the real values or volumes of GDP and its
major components, PPPs are essential in calculating
PLIs that enable comparisons of relative price levels
across economies. While the PLI for GDP provides
a measure of the overall price level in an economy,
more specific PLIs provide valuable information on
price levels for household consumption, gross fixed
capital formation, and government final consumption
expenditure, as well as for more disaggregated
groupings such as food, clothing, and various types of
services, including health and education. These PLIs
provide valuable inputs for policymaking,.



GDP figures converted using PPPs are used by the
International Monetary Fund to help allocate quota
subscriptions for member states, while the European
Union uses PPP-converted GDP to allocate structural
funds to its member states.

PPPs and PPP-converted aggregates have played
a major role in the compilation of development
indicators of global significance. The International
Monetary Fund publishes, in its World Economic
Outlook, global
and inflation using weights that are based on
PPP-converted GDP in different economies. ICP
estimates of PPPs are also used in the construction

estimates of annual growth

of the Human Development Index, compiled and
published annually through the Human Development
of the United Nations
Programme.

Report Development

The World Bank, meanwhile, has used PPPs for
household consumption as the basis for determining
aninternational poverty line as an indicator of extreme
poverty. Based on PPPs from the ICP’s 1985 cycle, the
international poverty line of $1 per day was calibrated
for comparing extreme poverty across economies.
This extreme poverty line was subsequently revised
to $1.08 after the ICP’s 1993 cycle, to $1.25 after the
ICP’s 2005 cycle, and to $1.90 after the release of PPP
estimates from the ICP’s 2011 cycle. The international
extreme poverty line also formed the basis for the
first Millennium Development Goal, proclaimed
in 2000, to halve extreme poverty by 2015—a goal
generally acknowledged to have been adequately met.
PPPs have also featured prominently in measuring
several targets of the Sustainable Development Goals
set by the United Nations General Assembly in 2015,
with $1.90 per day being the international poverty
line set to measure Sustainable Development Goal 1,
which is to eradicate extreme poverty for all people
everywhere by 2030.

Other major areas where PPPs and PPP-converted real
expenditures are used are to: (i) analyze convergence
of prices and real incomes across economies;

(i) measure and assess productivity performance at
the sectoral and economy levels; (iii) measure levels
and trends in inequality at the global level, and within
and between regions; and (iv) calculate cost-of-living
adjustments for employees working at overseas
locations.

PPPs are a powerful tool useful for a range of economic
analyses. However, it is important to note that PPPs
are not designed to indicate what the exchange rate
of a currency should be. When the PPP theory was
first developed, it was argued that PPPs would be
close to “equilibrium exchange rates”. It should be
noted, though, that PPPs generated from ICP cycles
cover both tradable and nontradable products, such
as construction, personal services, and government
services. Further, exchange rates are determined by
the demand for a particular currency, and financing of
foreign trade is only one component of this demand.

PPPs are statistics that are subject to a variety of
errors, including sampling and nonsampling errors.
National accounts statistics, which are used as
weights in the calculation of PPPs, can also contain
similar errors. The reliability of PPPs and estimated
real expenditures (or volume measures) depends
on the level of economic detail being assessed. At
higher aggregate levels, such as GDP and household
consumption, PPPs are likely to be more reliable, but
they are potentially less reliable at more disaggregated
levels, such as “food” or “bread and cereals”. Some
components of GDP are more challenging to compare
than others. For example, nonmarket services—such
as the provision of health, education, and other
government services—remain difficult to compare
across economies, despite concerted research efforts
to address long-standing issues.

Finally, while PPPs are of considerable use in
studying and analyzing the size and structure of the



global economy, it is important to recognize that
such measures for different baskets of goods and
services are likely to differ significantly. It is vital to
identify the correct economic aggregate and apply its
corresponding PPP to study a given problem. Users
must also be cautious about applying PPPs published

at different points in time. Such estimates cannot be
used directly in making statements about price levels
in a given economy over time, because prices of the
comparable commodities, relative to those in the
reference economy, may have significantly changed
over time.



3. Framework and Methodology for
Compiling Purchasing Power Parities

The general framework and methodology followed in
the implementation of the International Comparison
Program (ICP) is endorsed by the Technical Advisory
Group of the ICP. The Technical Advisory Group
comprises experts in the areas of index numbers,
purchasing power parities (PPPs), price statistics, and
national accounts statistics. This group is entrusted
with ensuring methodological soundness and overall
quality in compiling the PPP estimates and steering
the ICP research agenda.

This report considers the general framework and
methods used in the construction of PPPs for ICP
benchmark years, and presents a review of options for
estimating PPPs in the years between benchmark cycles.

Fundamental Decomposition of
National Accounts Aggregates

The main objective of the ICP is to provide
internationally comparable data on gross domestic
product (GDP) and its components, as compiled by
national statistics offices and following international
standards on national accounts statistics—most recently
the United Nations System of National Accounts 2008
(United Nations 2009). The starting point for the ICP
is the observed GDP in each economy, expressed in the
local currency unit. The ICP provides a decomposition
of the GDP into quantity and price components, which
can be written as:

GDP in economy j (in local currency unit) = Q; x P;

where Q; represents the quantity component of GDP
in economy j, which is usually referred to as a volume
measure or the real GDP; and P, represents the price
component in economy j.

As the ICP makes comparisons across economies,
the price component is referred to as the PPP for the
currency of economy j (PPP), which provides the
means of converting the GDP of economy j from its
local currency unit to a common currency unit. Thus,
we have:

GDP in economy j (in local currency unit) =
Real GDP; x PPP; = Volume; x PPP;

In summary, the ICP provides estimates of:

e PPPs of currencies of the participating economies,

¢ volume measures or real measures of GDP, and

e PPPs and volume measures for the components of
GDP.

General Framework
of the International
Comparison Program

The ICP uses a hierarchical approach whereby PPPs
are estimated at the lowest level of aggregation
and then progressively aggregated to yield PPPs for
higher-level components of GDP, ultimately leading
to PPPs and volume measures at the overall GDP
level. Figure 3.1 shows the bottom-up approach
for the compilation of PPPs, which starts with data
on prices of individual goods and services that are
then grouped into basic headings to form higher-
level aggregates—classes, groups, categories, main
aggregates, and finally, GDP.

The two key steps of classifying GDP components are
basic headings and the higher-level aggregates.



Figure 3.1: Hierarchical Structure for Main Components

of Gross Domestic Product
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GDP = gross domestic product, ICP = International Comparison Program.
Source: D.S.P.Rao. 2013. The Framework of the International Comparison Program.
In Measuring the Real Size of the World Economy, edited by World Bank. Washington,
DC: World Bank.

Basic Headings

The basic heading is the building block for the
compilation of PPPs and real aggregates. These basic
headings have three important characteristics. First,
abasic heading is a set of items that are expected to be
homogeneous, covering similar well-defined goods or
services. In practice, however, some basic headings
may cover a broader range of items. Second, the relative
prices of goods or services within a basic heading
are expected to be similar across economies. Third,
the basic heading is the lowest-level expenditure
component of GDP at which expenditure data from
the national accounts are required. These data
provide weights for calculating PPPs above the basic-
heading level.

Higher-Level Aggregates

Higher-level aggregates are composed of at least one
basic heading. Table 3.1 shows the composition and
aggregation of basic headings to form higher-level
aggregates based on the ICP classification used in this
research study.

The ICP identifies a total of 155 basic headings within
the GDP composite. As mentioned, the basic heading
is the first level of aggregation for which PPPs are
compiled, before being aggregated into higher levels
of PPPs. These higher levels comprise 126 classes,
63 groups, 28 categories, 6 main aggregates, and,
finally, the composite level GDP. Higher-level PPPs
are compiled by a weighted aggregation of the PPPs
at their basic-heading levels, weights being the
corresponding expenditures in the GDP.

The six main aggregates under GDP are:

e Individual consumption expenditure by
households ICEH),

e Individual consumption expenditure by
nonprofit institutions serving households
(ICENPISH),

e Individual consumption expenditure by
government (ICEG),

e Collective consumption expenditure by
government (CCEQG),

e Gross capital formation (GCF), and

e Balance of exports and imports (or net exports).

Table 3.1 shows that the main aggregate ICEH
comprises 110 of the 155 basic headings. It can also
be seen that ICEH is made up of 13 categories (food
and nonalcoholic beverages; alcoholic beverages,
narcotics, and tobacco; clothing and footwear; and
so on). Similarly, the main aggregate GCF comprises
three categories; namely, gross fixed capital formation,
changes in inventories, and acquisitions less disposals
of valuables.

In addition to these standard national accounts
aggregates, the ICP focuses on two additional
aggregates that can be formed out of the six main
aggregates listed. The first additional aggregate
is actual individual consumption by households
(AICH), which includes ICEH, ICENPISH, and
ICEG. The second special aggregate is domestic
absorption, which includes all the major aggregates
except net exports.



Table 3.1: Composition of Main Aggregates of Gross Domestic Product Used in the Study

1100000
1101000
1102000
1103000
1104000
1105000
1106000
1107000
1108000
1109000
1110000
1111000
1112000
1113000
1200000
1201000
1202000
1203000
1204000
1205000
1300000
1301000
1302000
1303000
1304000
1305000
1400000
1500000
1501000
1502000
1503000
1600000

Main Aggregates or Categories Category
Gross Domestic Product 28
Individual Consumption Expenditure by Households 13

Food and nonalcoholic beverages

Alcoholic beverages, tobacco, and narcotics

Clothing and footwear

Housing, water, electricity, gas, and other fuels

Furnishings, household equipment, and routine household maintenance

Health

Transport

Communication

Recreation and culture

Education

Restaurants and hotels

Miscellaneous goods and services

Net purchases abroad

Individual Consumption Expenditure by NPISHs 5
Housing

Health

Recreation and culture

Education

Social protection and other services

Individual Consumption Expenditure by Government 5
Housing

Health

Recreation and culture

Education

Social protection

Collective Consumption Expenditure by Government 1
Gross Capital Formation 3
Gross fixed capital formation

Changes in inventories

Acquisitions less disposals of valuables

Balance of Exports and Imports 1

NPISHs = nonprofit institutions serving households.

Note: The classification used is the same as the one used for the 2017 ICP and 2011 ICP revised results.
Source: Asian Development Bank based on World Bank. 2016. International Comparison Program: Classification of Final Expenditure on GDP. Washington, DC. http://pubdocs.
worldbank.org/en/708531575560035925/pdf/ICP-Classification-description-2019-1205.pdf.

AICH is recommended as an appropriate measure
of consumption by households when comparisons of
standards of living are made across economies. For
example, an economy may have high GDP per capita;

Group
63
44

Class

126
91
11

Basic Heading
155
110
29
5
5
8

21

12

12
10

but, if a large portion of GDP is formed by gross fixed
capital formation, then household consumption
levels would be low. Further, AICH accounts for
contributions to household consumption by the
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government and nonprofit institutions serving
households, through their expenditure on housing,
health, recreation and culture, education, and social

protection.

Domestic absorption provides a measure that covers
consumption, investment, and government expenditure
within a given economy. Domestic absorption is a
meaningful aggregate to compare across economies
because it makes an adjustment for economies with
high levels of net exports, which is usually the case with
resource-rich economies.

There have been some revisions to the classification
of basic headings since the ICP’s 2011 cycle, and this
revised classification was used in the 2017 cycle. It
may be noted that, for comparability, the ICP results
for 2011 were also revised following the new ICP
classification. The new classification, as used in the
ICP’s 2017 cycle, was also employed in this research
study (Appendix 3).

The process of compiling PPPs is very similar to that
used in the regular compilation of the consumer
price index (CPI). The CPI makes use of price data
collected on goods and services that are purchased
by consumers at different points in time. This price
information is then aggregated to calculate the
CPI for major expenditure components within the
consumer basket—such components include food,
clothing, housing, health, education, transport, other
commodities—and for the household consumption
expenditure as a whole. The compilation of PPPs
under the ICP is similar, but with two important
First,
just household consumption: it also covers GCEF,

distinctions. it covers much more than

government  consumption  expenditure, and
net exports—these are all components of GDP.

Second, while CPI is an index for temporal comparison

of prices in an economy, PPPs are indexes for spatial
comparison of prices across economies.

There are two major data requirements for the
compilation of PPPs and real GDP. The first concerns
the collection of comparable price data for a basket
of comparable goods and services, while the second
is GDP expenditure data from national accounts
statistics sourced from each participating economy.
The prices and national accounts data should be
comparable, consistent, and based on the standard
concepts, classifications, and practices underlying the
System of National Accounts 2008. These two major
data requirements are discussed below.

Collection of Relevant and Consistent
Price Data

The first major step in any ICP cycle is the collection
of annual average prices for a basket of specified
products within participating economies. There are
several elements involved in the collection of price
data for each ICP cycle, including:

e preparation of standardized product lists for price
collection,

e design of an appropriate survey framework and
collection of prices,

 validation and editing of price data, and

e calculation of annual average prices for the
products.

Product Lists for Collecting Price Data

The first step in ICP work is the preparation of a
list of products (goods and services) whose prices
are to be collected in all participating economies
across a particular region. The product lists are
prepared separately for household consumption;
government consumption; and components of gross
fixed capital formation, including construction,
and machinery and equipment. No price data are
collected for exports and imports as exchange rates
are used as PPP measures for this component of GDP.



To ensure consistency and comparability across
all ICP regions, determination of product lists at
the regional level needs to be consistent with the
decisions made at the ICP Global Office. However,
the ICP’s regional implementing agencies have a
major role to play as the program is regionalized
and price comparisons need to be meaningful across
participating economies in the region. Thus, both
global and regional considerations influence the
product lists for price surveys.

The following are the major considerations that
underpin product list preparations for ICP price
surveys across Asia and the Pacific:

Comparability. Since PPPs represent measures of
relative prices in different economies, it is necessary
to ensure that the products priced are themselves
comparable, i.e., they have very similar characteristics
that determine price. Products selected should
therefore be sufficiently well specified, so that
prices collected in different economies for these
products are comparable. However, strict adherence
to comparability criteria can often result in narrowly
specified products.

Representativity and importance. The products priced
in different economies should be representative of
the consumption and investment patterns in each
respective economy. If products are narrowly specified,
the products become comparable but may not always be
representative or relevant. A careful balance between
these two competing considerations, comparability
and representativity, needs to be achieved in the
preparation of product lists. Achieving this balance is
facilitated through regional workshops, organized by
the Asian Development Bank (ADB) as the regional
implementing agency, and drawing on the expertise of
price statisticians from participating economies.

Structured product descriptions. For all goods and
services included in the product lists for price surveys, a
detailed specification of products—a structured product
description—is created. These descriptions capture as

many price-determining characteristics as possible to
ensure collection of prices of comparable products.

The selection of items and the survey framework
for this research study used a “reduced information
approach,” which differs from the standard practice
for ICP benchmark cycles. A more detailed description
of the study’s methodology is provided in Chapter 4.

Annual Economy-Wide Average Prices

The prices used in PPP calculations should be based on
annual economy-wide average prices. Since PPPs are to
be used in converting annual aggregates for GDP and its
components for a given reference year (the 2016 calendar
year in the case of this research study), the prices of
listed products must represent the entire reference year.
Similarly, as GDP is calculated for a whole economy,
prices must reflect the average prices paid for the
products in different geographic areas of the economy.

Price surveys must therefore be designed to capture
economy-wide annual average prices, covering both rural
and urban areas. If the products are seasonal, surveys must
be conducted in different seasons, then be appropriately
weighted to yield meaningful annual averages. As it is
usually difficult to calculate weighted averages of price
quotations collected, where feasible, the price surveys
must use self-weighted designs so that simple averages of
price quotations provide reliable estimates of economy-
wide average prices. If the self-weighting design reflects
the volumes of sales in different locations, a simple
arithmetic average is appropriate.

The approach used to arrive at annual economy-wide
average prices for this research study is discussed in
Chapter 4.

Editing and Validation of Price Data

The quality of price and GDP data is crucial to the
calculation of reliable PPPs. Considerable resources
are allocated to review and validate the data supplied
by all participating economies, ensuring consistency



of prices within economies as well as comparability
of prices across economies. Accordingly, validation
of data is undertaken at two different levels
(ADB 2020).

e At the economy level, individual price quotations
are checked for the presence of outliers, to ensure
pricing of comparable products across different
outlets and geographic areas (intraeconomy

validation). Economy-wide average prices, along

with the number of quotations, standard deviations,

coefficient of variations, and minimum and
maximum prices, form the basis of data validation
at this level.

e At the regional level, average prices submitted
by participating economies are validated using a
range of cross-economy methods using Dikhanov

tables (intereconomy validation).

Similar methods of price validation were followed
in this research study using software applications
developed by ADB and the World Bank.

Aggregation of Price Data and Expenditure
Data from National Accounts

The second requirement as input to compiling PPPs
is GDP expenditure data broken down into the 155
basic headings and following standard classification
by all participating economies. PPPs from the ICP
are used to convert national accounts aggregates in
different economies into a common currency unit. It
is therefore important that the price data collected
for different products belonging to different national
accounts aggregates and components are consistent
with the international standard practices of national
accounts statistics. This also implies that the prices
collected under the ICP should correspond to
the pricing concepts used in the compilation of
value aggregates by national accountants. If prices
collected and pricing concepts do not correspond, the
resulting volume measures are likely to be incorrect
and biased.

In their national accounts publications, most economies
usually classify final expenditures on GDP into far fewer
components than the 155 basic headings required under
the ICP. For these economies, providing expenditure
weights or expenditures at the detailed level is a major
undertaking. In many cases, expenditures at higher
levels of aggregation need to be split. A variety of
sources—including expenditure weights taken from
CPIs, household expenditure surveys, government
expenditure accounts, and capital expenditure surveys—
are used. In some cases, economies use weights that had
been calculated for earlier cycles of the ICP.

For this research study, the data requirements for
GDP expenditure according to the 155 basic headings
were the same as those of a regular ICP benchmark
cycle and followed the 2017 ICP classification.

Validation of GDP Expenditure Data

GDP expenditure data for different categories and
components are compared across participating economies.
At the initial stage, the regional implementing agency
identifies gaps and inconsistencies in the data at the
economy level. Such discrepancies include not providing
disaggregation by basic headings, not satisfying the
reverse mathematical operations, and subcomponents
not adding up to totals.

The processes described above are designed to ensure
that the prices and national accounts data—the basic
input data for the calculation of PPPs—are of high
quality, thereby ensuring the high quality of compiled
PPPs and corresponding real expenditures.

The main outputs of any ICP cycle are the PPPs
of currencies of economies in the region and
the corresponding estimates of real GDP and
its components. The calculation of PPPs is an



intermediate step toward obtaining internationally
comparable national income aggregates.

Calculations of PPPs for intereconomy price comparisons
are undertaken in the following two steps:

e (Unweighted) PPPs at the basic-heading level are
calculated for every basic heading, using price
data for the individual items in the basic heading
(in the absence of expenditure weights associated
with individual items). Other methods are used to
estimate PPPs for the basic headings under which
no prices are available for individual items.

* Higher-level PPP aggregations are calculated,
where basic-heading level PPPs are aggregated
using expenditure shares from national accounts
as weights.

Methods of aggregating price data differ for the basic
headings and higher-level aggregations.

Calculation of Purchasing Power Parities at the
Basic-Heading Level

At the recommendation of the ICP’s Technical Advisory
Group in 2011, the country-product-dummy (CPD)
method is used in calculating PPPs at the basic-
heading level. The CPD method is a generalized
multilateral method that uses a regression technique
to obtain transitive PPPs for each basic heading.
The regression model reflects the law of “one price,”
which means that the observed price of a commodity
in a given economy is essentially the product of an
international average price of the commodity and the
general price level in the economy. Data for a given
basic heading consist of the observed prices of all
available products within the basic heading for all
participating economies in the region.

Consider a basic heading which has N items. Let p;;
be the observed or reported price of commodity i in
jth economy {i = 1,2,...,N; j = 1,2,...,M}. Conceptually,
every p; can be decomposed into a commodity-
specific factor, n; an economy-specific factor, 7; and

a factor of ¢; to account for the deviation of 7; x ;
from the actual price p;:

Pij = Ni X T; X &

Taking natural logarithms, the model can be expressed
in the form of a regression model with economy and
commodity fixed effects using dummy variables. The
model then takes the form:

Inp;j =Inn; +In7m; +Ing;
= Zgzl NnDn + Z%:l T D + Uy

where p;; is the annual average price of ith product
reported by economy j. Dy, and D,,, are product and
economy dummy variables, respectively. The last
term, U;j is a random disturbance term.

The CPD method estimates this regression model using
the simple “least squares” method, after imposing a
restriction on one parameter, as the model exhibits
perfect multicollinearity. Since Hong Kong, China
is chosen as the reference economy in Asia and
the Pacific, the CPD model is estimated imposing
the restriction that the economy coefficient for
Hong Kong, China is set to zero, i.e., myg; = 0. Once
the parameters of the model are estimated, PPPs for
the remaining economies, with Hong Kong, China as
the base economy, are estimated by:

PPP; = exp(#;) forj = 1,2,...,M

The CPD method has several major advantages. It
can be applied in the most practical scenario, where
not all commodities are priced in all economies,
and it makes use of all price data available. The CPD
model also makes it possible to attach weights to price
observations. For example, if a particular commodity is
deemed to be representative or important, it is possible
to attach a higher weight for such commodities. In fact,
the ICP’s Technical Advisory Group recommended
that all products identified as important be given a
weight of 3, compared to a weight of 1 for unimportant
products or those that are not representative.



However, identifying the importance of products is
not straightforward and it is subject to interpretation
by the implementing agencies from the participating
economies. Accordingly, as in the ICP’s 2005, 2011, and
2017 cycles, this research study opted not to use any
information on importance of products priced.

Reference Purchasing Power Parities for Selected
Basic Headings

For several basic headings, it is not possible to obtain
prices that match directly with the aggregates.
“Acquisitions less disposals of valuables” and
“changes in inventories” are examples of such basic
headings. Similarly, no price data are used for net
exports. Indirect PPPs are used for these kinds
of basic headings and these measures are called
“reference PPPs”. Generally, reference PPPs are taken
from another related basic heading or a combination
of related basic headings, or they are alternatively
referenced to the PPP of a suitably identified
aggregate. In the case of net exports, exchange rates
are used as reference PPPs. The reference PPPs for
changes in inventories are the PPPs for basic headings
classified as containing predominantly goods (both
consumer and investment). Appendix 2 provides a
list of the reference PPPs used in this research study.

Calculation of Purchasing Power Parities for
Higher-Level Aggregates

After calculating PPPs for the 155 basic headings, the
regional implementing agency compiles a complete
table of PPPs for all basic headings for all participating
economies (20 economies in the case of this research
study), along with national accounts expenditure
data corresponding to each basic heading for all
participating economies. The basic heading PPPs are
treated like price data associated with the composite
group of items that the basic heading represents. To
implement the index number formulas below, the
following data structure is available:

{pij' ei]': i= 1,2, ,155 andj = 1,2, ,20}

where p; and e;; are, respectively, price (PPP) and
expenditure (in local currency units) for ith basic
heading in jth economy.

To calculate PPPs at higher levels of aggregation, it is
necessary first to identify the component of interest,
then consider all the basic headings that make up this
component. If the component “food and nonalcoholic
beverages” is of interest, then it is necessary to
include all 29 basic headings that this aggregate
comprises. Similarly, if GDP is of interest, then all 155
basic headings must be included. The formulas given
below are for GDP as a whole, but the same formula
applied to different sets of basic headings can be used

for other analytical components.

Since the ICP’s 2005 cycle, the program’s Technical
Advisory Group has recommended using the
Gini-Eltet-Kéves-Szule (GEKS) method as the index
number method to calculate PPPs for aggregates at
levels above the basic heading. The GEKS method
builds on the well-known Fisher binary index
number formula, chosen because it satisfies a number
of axiomatic and economic theoretic properties,
including the country reversal test, factor reversal
test, and commensurability test. The Fisher index
is also known to be superlative from an economic

theoretic viewpoint (Diewert 2013).

1/2
Fisher index = Fj; = [ij X P]k] /
1/2

155
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where €ij = 2—155 pixa is share of ith basic heading in

the GDP of the ]th economy.



Under the GEKS method, PPPs are calculated in two
stages. In the first stage, the Fisher binary index,
denoted by Fjy, is calculated for each pair of economies,
j and k, as the geometric mean of the Laspeyres and
Paasche price indexes denoted, respectively, Lj, and
P;.

This Fisher index is not transitive and therefore
cannot be used for international comparisons. The
GEKS formula for calculating the PPP for economy k
with economyj as the base, considering 20 economies
participating in this research study, is:

1

PPPy, = 2 [P}l X Flk]% forj,k=1,2,..,20

The GEKS index provides PPPs that are transitive and
base invariant and at the same time, by construction,
close to the Fisher binary index. Therefore, the GEKS
index also possesses the property of characteristicity.

The GEKS procedure has been used in all ICP cycles
since 2005 and was also adopted for this research
study.

A Caution on Non-Additivity of Real Expenditures

The national accounts aggregates expressed in
respective local currency units are additive in the
sense that lower-level components add up to higher-
level aggregates. When these aggregates are converted
using exchange rates, the resultingnominal aggregates
are also additive. Thus, the nominal values of the six
main aggregates sum to nominal GDP. This is because
the same exchange rate is used for converting all the
aggregates. In the case of real expenditures, different
PPPs are used to convert different components, thus
resulting in non-additivity of real expenditures of
main categories to the real GDP. For example, the PPP
used to convert ICEH in local currency units into real
ICEH is different from the PPP used to convert ICEG
or GDP. This non-additivity of real aggregates has to
be recognized when interpreting results.

The ICP benchmarks provide snapshots of the
regional economy for a given year, with estimates
of the PPPs of currencies, price levels, and real
expenditures, as well as estimates of GDP and its
components. Since 1970, the uses and applications
of results from the ICP have assumed significance
among international organizations, researchers, and
policymakers, leading to an increasing demand for
internationally comparable economic aggregates
on an annual basis. Despite this demand, the ICP
benchmark cycles have remained infrequent,
available roughly 5 to 6 years apart, mainly due to
the complexity and resource-intensive nature of
conducting each cycle. The World Bank’s World
Development Indicators and the Penn World Tables
are currently the main sources of data on PPPs and

real expenditures on annual basis.

The need to increase the frequency of ICP cycles has
been recognized by the United Nations Statistical
Commission, which recommended in its 47th session
that ICP cycles be conducted every 3 years. The
Statistical Office of the European Communities
(Eurostat) conducts international comparisons on an
annual basis, using the rolling price survey approach;
while the Organisation for Economic Co-operation
and Development conducts comparisons and publishes
results every 3 years.

The need to fill the gaps in information between ICP
cycles has long been recognized by ADB. Shortly after
the results of the ICP’s 2005 cycle were published, the
bank started working on initiatives to address the issue
of extrapolation, improve operational aspects of ICP
cycles, and reduce the data collection burden and related
costs to the implementing agencies of the participating
economies. ADB then conducted a research project to



explore the possibility of using a reduced information
approach to construct PPPs for years between
benchmark cycles, using the interim year of 2009 as an
example. This research study based on 2016 data is a
continuation of the research efforts of the 2009 study,
and is again designed to produce a snapshot of the Asia
and Pacific region for a year between ICP benchmarks.

The challenge in its most general form is how to
provide more frequent and reliable estimates of
real expenditures and price levels for participating
economies of the region, by doing so on an annual
basis or at least more frequently than the current
6-year period between ICP cycles.! Meeting this
challenge may be possible through various options
and alternative approaches.

Option 1: Conducting a Full International
Comparison Program Annually

Compiling annual PPPs and real aggregates would be a
fairly simple task if there were no constraints on resources
available for conducting the ICP’s full-scale exercise.
Under this scenario, the participating economies, the
regional implementing agencies, and the ICP Global
Office would simply replicate the tasks involved in the
benchmark comparisons, say the 2011 or 2017 cycle,
leading to a new set of PPPs for each new benchmark
year. In terms of data requirements, the participating
economies would provide: (i) prices from the regional
product lists; (ii) prices for items in the global core list;
(iii) expenditure weights for the 155 basic headings drawn
from national accounts; and (iv) other auxiliary data such
as population. These data are then aggregated at various
levels following standard ICP methods, ultimately leading
to price and real expenditure comparisons for GDP and
other aggregates at the regional and global levels.

While this option is highly resource intensive, it
has some merits. The regional and economy-level
implementing agencies would be able to plan ahead

and integrate ICP-related tasks with domestic CPI
price collection, benefiting from synergies between the
two processes. Currently, the World Bank is developing
a set of operational guidelines to help the participating
economies achieve a higher level of integration of
CPI and ICP activities. However, to implement these
guidelines in a sustainable manner, dedicated financial
and human resources will have to be allocated to
manage the added burden of data collection and data
processing at all levels.

Option 2: Use of a Rolling Benchmark Approach

The use of a “rolling benchmark” approach to
collecting ICP prices is designed to spread the burden
of price collection over a 3-year period. It involves
pricing approximately one-sixth of the household
products in each of the 6 half-years over the period.
The annual average prices of ICP items are then
estimated by using changes in the corresponding
CPI product prices, to adjust them to the price level
of the benchmark year. This procedure is being
used successfully by the Organisation for Economic
Co-operation and Development and Eurostat in their
joint PPP program. The obvious advantage of this
option is that the workload for ICP price collection is
spread more evenly over time, rather than concentrated
in a single year. In addition, estimates of PPPs and real
expenditures for the years between benchmark years
become more accurate. This option was proposed by
the Friends of the Chair Group (ECOSOC 2016a),
which evaluated the ICP’s 2011 cycle, and was also
agreed by the United Nations Statistical Commission
in its 47th session in 2016 (ECOSOC 2016b). The ICP
Global Office is developing a position paper on the use
of a “rolling price survey approach” for consideration
by the regional implementing agencies. The approach
being canvassed is to facilitate an increase in the
frequency of ICP cycles to 3 years by replacing the
benchmark approach and to provide more frequent
estimates of PPPs. The experience of Eurostat

1 Following the recommendations of the United Nations Statistical Commission in 2016, ICP is now gearing toward conducting its cycles on a global
scale every 3 years, although the ICP’s 2020 cycle was postponed to 2021 due to the impacts of the COVID-19 pandemic.



demonstrates that this approach can be successfully
used, although the regional implementing agencies
will need to carefully study the data requirements,
technical considerations, resources needed, and
capacity of participating economies to implement this
approach in their respective regions.

Option 3: Extrapolation at Aggregate Level

A standard approach of compiling PPPs for years
other than the ICP cycles or benchmarks is simply
to extrapolate the estimates from a given cycle to the
desired year, using price changes in each economy
relative to the reference economy. This is the
approach used in the World Development Indicators
and the Penn World Tables.

The System of National Accounts 2008 formally
describes the method commonly used to extrapolate
PPPs from a benchmark year as follows:

The method commonly used to extrapolate PPPs
from their benchmark year to another year is to use
the ratio of the national accounts deflators from
each country compared with a numeraire country
(generally the United States of America) to move each
country’s PPPs forward from the benchmark. The
PPPs derived are then applied to the relevant national
accounts component to obtain volumes expressed in

a common currency for the year in question.

Theoretically, the best means of extrapolating
PPPs from a benchmark year would be to use time
series of prices at the individual product level
from each country in the CPI to extrapolate the
prices of the individual products included in the
ICP benchmark. In practice, it is not possible to
use this type of procedure in extrapolating PPP
benchmarks because the detailed price dataneeded
are not available in all the countries. Therefore, an
approach based on extrapolating at a macro level
(for GDP or for a handful of GDP components)
is generally adopted. Leaving aside the data
problems involved in collecting consistent data

from all the countries involved, a major conceptual
question arises with this process because it can be
demonstrated mathematically that it is impossible
to maintain consistency across both time and
space. In other words, extrapolating PPPs using
time series of prices at a broad level such as GDP
will not result in a match with the benchmark PPP-
based estimates even if all the data are perfectly
consistent (United Nations 2009, 322).

The extrapolation method has the advantage of being
simple to implement, and the data required are readily
available for any economy that has a set of annual
national accounts. In many cases, extrapolated PPPs
obtained using the conventional method are good
approximations of those obtained from a benchmark,
so they fit in well between two benchmark cycles.
However, this method’s disadvantage is that the
extrapolated PPPs may be inaccurate in some
cases, because assumptions behind the process are

restrictive and may not be met in practice.

To extrapolate PPPs at the GDP level, GDP deflators
are used. Let PPP of economy j, at the GDP level, at
time point ¢ be denoted by PPPf. Further, let the GDP
deflators, representing price changes at the GDP level
from period t to t+1 in economy j and the reference
economy R be, respectively, denoted by De ff‘”l and
Def**1. Then, the extrapolated PPP is simply given
by:

Def?,t+l

t+1 _ t J
PPP{*! = PPPf X ey

This is a simple procedure that relies only on the
data supplied by the economies on price deflators.
This procedure produces PPPs that are transitive
and base invariant. Once the PPPs are extrapolated,
real expenditures can be calculated by converting
expenditures in local currency units into the currency
of the reference economy using extrapolated PPPs.

This procedure of extrapolating PPPs can be applied
at any desired level of aggregation. Though commonly



used to extrapolate PPPs at the GDP level, and for
major components such as ICEH, government final
consumption expenditure, and gross fixed capital
formation, this procedure can be applied to PPPs
for lower-level aggregates such as food, clothing,
transportation, and machinery and equipment; or,
even at the level of the basic heading. The main data
requirement for this procedure is the availability of
reliable and appropriate deflators at the level desired.

While this option is simple to use, it does raise some
practical considerations. The most important issue is
the possible inconsistency between two successive
benchmarks and the extrapolated PPPs and real
expenditures generated following this procedure
using deflators. Suppose extrapolations are made by
applying this procedure to GDP and other aggregates
from 2011 in order to compile PPP estimates for 2012,
2013, and so on up to 2017. For 2017, PPPs and real
expenditures are available from the ICP’s 2017 cycle.
The question then is: would the 2017 extrapolations
of PPPs based on deflators match the PPPs compiled
through the complete ICP process for the benchmark
year 20172 In general, the answer is no. In fact,
sometimes the differences can be significant. For
example, at the conclusion of the ICP’s 2011 cycle,
it was found that the PPPs for the 2011 benchmark
differed significantly and systematically from PPPs
obtained by extrapolating PPPs from the 2005 cycle
to 2011. In fact, for most low-income economies,
the PPPs from the 2011 cycle were lower than the
PPPs extrapolated from the 2005 benchmark. These
discrepancies were the subject of studies by Deaton
and Aten (2017) and Inklaar and Rao (2017).

McCarthy (2013) and Inklaar and Timmer (2013)
offer more general explanations for the divergence
between benchmark results and extrapolations.
They suggest that the PPPs obtained by extrapolating
from a benchmark using time series data will almost
certainly differ from those calculated in a full ICP
cycle. Both conceptual and practical challenges
contribute to these differences. Dalgaard and

Serensen (2002) showed that it is conceptually not

possible to match PPPs extrapolated using time
series national accounts with PPPs from an ICP
benchmark year. They concluded that “..it is not
reasonable to say that PPP benchmarks and national
price and volume data are ‘inconsistent’ when they
fail to satisfy simultaneous transitivity across space
and time” (Dalgaard and Serensen 2002, 4). Ideally,
to minimize any such differences, PPPs would be
extrapolated from the benchmark year, say 2011,
using detailed price data at the level of the 155 basic
headings. However, economies do not have consistent
time series price indexes at this very detailed level
for years between the benchmarks, and therefore
extrapolation is generally based only on the deflator
for GDP. At best, it should be based on using deflators
for a handful of major components of GDP, using the
extrapolation formula.

The main assumptions underlying the process of
simply extrapolating a benchmark PPP using the
relationship between changes in different economies’
GDP deflators are: that economies have similar
economic structures as in the benchmark year; and
that their structures change at the same rate over
time. These are very restrictive assumptions.

In addition, the weights applied to the individual price
indexes that are combined to produce GDP deflators
in the national accounts time series will change over
time and these changes will not be identical between
the economies involved in the extrapolation process.
Prices used in the GDP deflators will be different
from those in the PPP benchmarks for GDP. In a time
series, the main requirement is that prices collected
should be for similar products to be priced over
time. Quality adjustments are applied to the time
series price indexes to take into account changes in
product specifications over time. On the other hand,
the main requirement in spatial price indexes is for
the products priced to be representative within each
economy and comparable between economies. This
means that the basket of products priced for the
ICP may be different from those in each economy’s

national accounts time series.



Another potential issue arises if an economy’s
terms of trade change markedly over time, because
the extrapolation method assumes that changes in
prices due to changes in the terms of trade are price
effects, whereas they are treated as volume effects
in a benchmark PPP. The study of Varjonen (2002)
provides a good overview of some inconsistencies
between ICP benchmarks and extrapolated GDP
figures. In his paper, Varjonen reports inconsistencies
arising between benchmark and extrapolated PPPs
ranging from -13.6% for Turkey to 11.7% for Greece
during 1990-1999. The paper by Dalgaard and Serensen
(2002) also highlights some large discrepancies
between the benchmark and extrapolated series for
some economies, but notes that revisions made in
national accounts data after the benchmark PPPs
were calculated are at least partly responsible for the
magnitude of discrepancy.

Despite limitations in the current extrapolation
methodology, some useful results can still be obtained
using this option, provided the years extrapolated
are not too far from the benchmark year. It is in this
context that this ADB research study—along with
the 2009 update project—attempts to provide a more
firmly based set of PPPs than could be obtained using
the simple and broad-level extrapolation procedure,
by aiming to address or avoid the limitations of the
conventional extrapolation methodology.

Option 4: Extrapolation at Disaggregated Level and
Aggregation

Option 3 shows that extrapolated PPPs are likely to
differ from the benchmark PPPs due to a variety of
factors, including expenditure weights, formulas
used for the calculation of PPPs, the products priced
in different benchmark years, and the products
included in the compilation of domestic deflators.

Option 4 attempts to answer the question about the
desired level at which extrapolations should be made.
More specifically, should statistics practitioners
be extrapolating PPPs directly at the GDP level, at
the level of household consumption, at the level of
commodity groups such as “food” and “clothing,” or
at the level of the basic headings (the lowest level at
which PPPs are calculated before being aggregated to
higher levels)?

The option under discussion is anchored on the work
of Deaton (2012) and draws on the analysis of Inklaar
and Rao (2019). The analysis uses the simplest of cases
involving only two economies and two time periods,
instead of the complex multilateral price comparisons
for the ICP involving a very large number of economies.
Despite this simplicity of analysis, the method has
useful practical implications.

Consider the simple case of two economies where
PPP is calculated using the Térngvist index number
formula.? Since there are only two economies,
it is sufficient to use a binary index such as the
T6érnqvist index. Now, suppose that the same set of
commodities enter into PPP and economy-wide price
index calculations. To make the illustration simple,
expenditure shares of commodities are assumed to
differ across economies but remain the same over
time periods t and t+1. Let p;; represent the price
of the ith commodity (i =
(G = L2) in period s (s = t, t+1). Let e; represent

1,2,..,N) in jth economy

expenditure shares associated with commodity i
in economy j. We also let PPP; represent the PPP
of the currency of economy 2 with economy 1 as
the reference economy in period s. Let P; represent
the price index in economy j over time from ¢t to
t+1. Then, the natural logarithmic form of the three
T6érnqvist indexes are given by:

N

1
In PPP; = Ez(e“ +ep)(np, —Inpf) fors =t t+1
i=1

2 This formula is selected in preference to the Fisher index, due to the analytical simplicity it offers. Further, Fisher and Térnqvist indices produce

numerically close PPPs.
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In P, =Z e (Inpf' —Inph)
=1
N

InPy =Y ey (np§" ~Inp)
i=1

It is easy to see that PPP; is a Tornqvist index that
compares price levels across economies 1 and 2,
whereas P; and P, represent Tornqvist indexes for
economies 1 and 2 measuring price changes from t to
t+1.

Following Deaton (2012), we consider the change in
PPP over time in natural logarithmic form. This is

given by:

N
1
In PPP{+! — In PPPS = EZ (e + ei2)
i=1

[(inp5* — Inpf ) — (npf, — Inph)]

After simple rearrangement, it can be shown that:

InPPP{* — InPPPf = InP, — InP;

N
1 i P!
—=) (ejp —e;1) ln( =) +1In
2; L L Piz P

Then,
updates is given by:

inconsistency between benchmarks and

InPPP;™ —InPPP; — (InP, —InP)) =
P’ 1)
Pit1

Deaton (2012) argues that this inconsistency depends

t+1

N
1 14
_EZ (e —ei1) [In ( ;t
i=1

i2

+In

on the covariance between differences in expenditure
shares in the two economies and price movements in
the two economies.

Inklaar and Rao (2019) conclude from the last
expression on the right-hand side of the equation
that the discrepancy between actual PPP in period
t+1 for economy 2 and the extrapolated PPP from

period t using deflators will be equal to zero if
prices of all commodities in economy 2 change
by the same proportion, say «, and prices of all
commodities in economy 1 also change by the same
proportion, say /. The proportionate changes, o
and £ in the two economies, can be different. In this
case, the inconsistency between the benchmark and
extrapolation becomes:

InPPP{*! —InPPP{ — (InP, —InP)) =
1 N
5 2 (e — i) lIn(@) +In(B)] = 0
i=1

: N — N —
since Y;—1 €, = X en = 1

This condition, identified in Inklaar and Rao (2019),
will not hold in general for all groups of commodities.
Price changes for rice may differ from price changes
for vegetables, etc. However, this condition is likely
to hold at the level of the basic heading. In fact, one
of the considerations in forming the basic headings
is that each basic heading consists of items that are
very similar and are therefore likely to exhibit similar
price relativities and movements.

The main conclusion, and answer to the question
regarding the level of aggregation at which extrapolation
should be undertaken, is that extrapolation should
occur at the level of the basic heading, This result formed
the basis for the methodology proposed by Inklaar and
Rao (2019) for constructing time series of PPPs and
real expenditures for the years from 2012 to 2016, i.e.,
falling between the ICP’s 2011 and 2017 cycles, where
basic heading PPPs were first interpolated between
benchmark years and subsequently aggregated using
the prescribed GEKS procedure for estimating higher-
level PPPs (World Bank 2020).

Option 5: Reduced Information Methods for
Construction of Interim Updates

The need to explore shortcut methods to estimate
PPPs for economies that do not participate in the ICP,
along with the need to reduce the cost and burden



of conducting ICP benchmark surveys by reducing
the number of products to be priced, has been long
recognized.

The first challenge of estimating PPPs for economies
not participating in the ICP, and thereby extending
comparisons across a larger number of economies, led
to the pioneering work of Kravis, Heston, and Summers
(1978) and ultimately to the publication of the Penn
World Tables (Summers and Heston 1991; Feenstra et
al. 2015). Much of the earlier work, as well as the recent
method used by the World Bank, to fill gaps in PPPs for
nonparticipating economies makes use of the regression
relationship between price level, which is the ratio of
PPPs to exchange rates and nominal or real GDP per
capita or a range of other explanatory variables (Kravis
and Lipsey 1983; Clague 1986, for example).

Meanwhile, research focusing on a reduction of the
list of items to be priced has also received a lot of
attention, largely due to the work of Ahmad (1980),
whose study recognizes the challenge of a full ICP
cycle and states:

There are a number of drawbacks to the extensive
projects such as the ICP. Unfortunately, they involve
resources far beyond the capabilities of individual
researchers. Further, they require the cooperation
of many national organizations. Many countries
do not have high levels of interests in this type of
projects or sophisticated statistical organizations to
undertake the work. Additionally, even for countries
participating in such projects, their scope makes it
impractical to produce full-scale comparisons for
more than some benchmark years, perhaps every
five or ten years. For intervening years, some simpler
procedures must be adopted.

Thus, for reasons of cost, lack of interest and expertise,
and in order to fill the gaps in intra-benchmark

years, shortcut methods or methods based on
reduced information need to be found, methods
that can duplicate the results of the ICP-type
study, but which will not involve as much work and
expense (Ahmad 1980, 4).

Ahmad investigated methods that might use reduced
information as inputs, involving a fewer number of
items in the basket of goods and services for which
prices were to be collected. He first explored the
possibility of using United Nations Post Adjustment3
price data, collected typically for smaller baskets than
those used in the ICP, and with prices collected from
capital cities in different economies. After carefully
establishing a mapping between United Nations and
ICP categories, Ahmad found that “the category PPPs
from the UN data were in general higher than those
from the ICP data, and the magnitude of the difference
had no clear cut pattern except that it varied a great
deal from country to country” (Ahmad 1980, 19).
Ahmad also explored the use of price data available
from the United States Department of State for 16
economies, and came to a similar conclusion that
these types of data cannot be used as reliable proxies
for ICP data.

An alternative approach is to see if the data used in
PPP compilation can be reduced without introducing
systematic bias. Ahmad experimented with the idea
of deleting categories (basic headings) whose weights
were small. He considered three thresholds for
selecting the most important categories: 75%, 50%,
and 33% of all categories. Obviously, the ordering of
the categories by expenditure shares depends on the
choice of the economy selected for the ordering. Two
options, one based on the average expenditure shares
of three low-income economies (Colombia, India, and
Kenya), and another based on the richest economy in
the comparisons (the United States) were outlined.
When the ratios of the actual PPPs to PPPs based on

3 For more information on Post Adjustment, go to https://icsc.un.org/Home/PostAdjustment



truncated data were examined, it was found that the
ratios tended to be become progressively smaller with
the reduction in the sample size, instead of randomly
distributed around 1. The conclusion drawn from this
exercise is that: “This means that the more important
a category is in consumer budgets, the lower the
category prices are in most countries relative to the
US. Therefore, reducing the sample size on the basis
of expenditure weights will introduce a definite
bias in the comparisons and consequently should be
avoided” (Ahmad 1980, 29).

Another alternative method of reducing the number
of products considered in Ahmad (1980) is to limit
the number of products in each category to five, four,
three, two, or one. This reduces the total number of
products priced by 15%, 21%, 30%, 43%, and 70%,
respectively. Obviously, these numbers depend on
the actual price data from the ICP benchmarks
used in Ahmad’s study. The findings suggest that
when the number of products is limited to five, the
deviations from the actual are minimal, suggesting
that five items in each list may be adequate. The
main conclusion from this approach is that: “If it is
necessary to operate on a reduced information basis,
it is better to spread the risk by deleting items while
retaining as many categories as possible than to pin
hopes on a few categories found to be important in
consumer budgets” (Ahmad 1980, 33).

The final option under the reduced information
method explored in Ahmad (1980) is based on a
regression approach and on the criterion of tracking
observed PPPs with subsets of commodities. The
approach described clearly recognizes the need to
conduct regression for subgroups of products, instead
of considering the full list of goods and services for
calculating PPPs at the GDP level. Ahmad divided

household consumption into three groups: (i) food,
beverages, and tobacco; (ii) clothing, furnishing, and
other (other than what is covered in the first and third
groups); and (iii) rent, medical care, transport, and
recreation and education. For the remaining sectors,
the following groups were considered: (i) producer
durables, (ii) construction, and (iii) government. Data
from the ICP’s 1973 cycle were used in implementing
the procedure.

Ahmad summarized the results as: “The six sectoral
equations required a total of 46 item prices (some of
the items were used in more than one sector). These
items and the associated regressions constituted the
core of the reduced information procedure. The R’
of these regressions were mostly above 0.99, and the
maximum residuals for any country were no more than
3.8%. Consequently, this procedure replicated the 1973
comparisons almost perfectly” (Ahmad 1980, 49).

In summary, the idea of identifying a subsample
of items for price collection was first proposed
and implemented in Ahmad’s seminal 1980 study.
While the general criterion for selecting the size of
the subsample, and exactly which products will be
included in it, has been one of tracking the observed
PPPs as closely as possible, the methods employed
differ significantly and each of them is likely to
produce a slightly different outcome.

This research study on the compilation of PPPs for
2016 builds on the notion of the reduced information
approach and on the feasibility of identifying such
a subsample of products for price collection. It
continues the work of ADB’s 2009 update study into
identifying the best subsample of goods and services
to be priced. This procedure known as the “Core List
Approach” is described in detail in Chapter 4.



The main objective of this research study on 2016
data was similar to that of the Asian Development
Bank (ADB) study conducted in 2009 (ADB 2012a),
i.e, to explore an alternative approach for estimating
purchasing power parities (PPPs) in the years
between the benchmark cycles of the International
Comparison Program (ICP); an approach that might
be less resource intensive than a regular ICP cycle.

In particular, the study aimed to provide more firmly
based regional price and volume comparisons of gross
domestic product (GDP) and its major component
expenditures for the year 2016, compared to what
could be obtained by the conventional method of
extrapolating PPPs from the ICP’s 2011 benchmark
cycle. The study also explores the potential to provide
PPPs for a larger number of expenditure aggregates,
unlike the conventional extrapolation methodology
currently used to derive PPPs at the level of GDP and
household consumption.

To meet the objectives of the study and estimate PPPs
for 2016 using the reduced information approach,
the following procedures were implemented to
reduce the burden of data collection for the prices of
household products:

(i) A core list of household consumption products
(core product list)—a subset of the full household
product list used in the ICP’s 2011 cycle in Asia
and the Pacific—was identified for pricing in
2016. This reduced the number of items to be
priced in 2016 to less than two-fifths of the
original 2011 list.

(i) To further reduce the burden of price surveys,
price data for the core product list was collected

only in capital cities in 2016. In order to meet
the requirement that prices must be nationally
representative, a set of adjustment factors—
ratios of capital-city average price to national
level average price for each individual item
priced in 2011—were used to adjust capital-city
average prices to national annual average prices
at the item level for 2016.

(iii) The frequency of collecting prices for household
shop items was minimized to once every quarter,
although some participating economies collected
prices for certain categories of products on a
monthly basis.

(iv) Finally, basic-heading level PPPs were generated
using the price data collected in 2016 for core
product list. Adjustment factors—ratios of PPPs
calculated from the core product list and PPPs
from the full 2011 product list—were established
for each basic heading to adjust the 2016 basic-
heading PPPs generated from the core product list.

The core product list or core list is the optimal subset
of the full product list or full list used in the ICP’s
2011 benchmark cycle. The core list was compiled
specifically for the purpose of calculating PPPs and
real expenditures for 2016, reducing the resources
needed to collect prices for a full product list as
practiced in an ICP benchmark cycle. The selection
of items in the core product list was determined
separately for each basic heading. This is because
the ICP’s basic headings are the building blocks
from which higher-level aggregates are derived.
This approach is supported by Ahmad (1980), where



the best subset of products is determined using a
regression approach at the category level. This is also
in line with the guidance of Inklaar and Rao (2017)
regarding the optimal level of disaggregation for
extrapolation of PPPs, where it is considered best
if the extrapolation is undertaken at the level of the
basic headings. Furthermore, the approach used in
this study on 2016 data is consistent with the one used
in the similar study conducted by ADB in 2009.

Basic Principle for Determining the Subset
of Core Products

The main principle for determining the subset of
products to be selected under each basic heading was
the same as followed for the 2009 update study. The
principle followed in this study is that the products
identified for inclusion in the core product list under
each basic heading should result in PPPs for the
basic headings that deviate the least from the PPPs
calculated using the full product list. The core product
list was therefore identified using the actual price data
collected for the full list in the ICP’s 2011 benchmark
year. The best subset is the core list of a given size that
minimizes the root mean square error (RMSE) of the
core-list-based PPPs from the full-list-based PPPs
calculated across all the participating economies.

This criterion, as applied to any selected basic
heading, is as follows: Let PPP/*!" and PPP{°"be the
PPPs for economy j, calculated using, respectively,
the full and core list of products among a set of M
economies. As per standard practice, the PPP for
Hong Kong, China (the reference economy) is set
to 1 in both sets of PPPs. The PPPs based on the full
sample here, {PPP]-F””,j =1,2,...,M} refer to the
actual PPPs for the basic heading from the ICP’s 2011
benchmark year.

The objective is to select the core list of products that

ensure PPch"re deviates the least from PPP]-F u o,
P P_Cnre
-

equally, the ratio ﬁ is as close to 1 as possible. For
J

any given subset of products included in the core, it is
possible to calculate the RMSE defined by:

ore 2
RMSECOTe — /% M [PPP}C _ 1]

J=1[ppp[utl

The basic idea is that, for all feasible subsets of core
products of the given size, RMSE
then the core products comprising the subset that

Core

is calculated,

minimizes the RMSE are considered the “optimal” or
“selected” core products for that basic heading.

The procedure described above is well designed and
serves the main purpose of identifying the core list of
items. However, this procedure is not invariant to the
choice of the reference economy as the RMSE defined
would have the PPPs for Hong Kong, China equal to
1 for both the full and core list of products. In order
to make it base invariant, the PPPs are normalized
to the geometric mean of PPPs of all participating
economies. Let the geometric means be denoted,
respectively, by PPP“ " and PPP™" Y  then the
normalized RMSE invariant to the choice of the base
or reference economy or RMSECore™ is given by:

PPPJC"W

corex — | lym | pppCoreGM
RMSE = [mlj=| Toomar — 1

pppFull
_J
PPPFUlLGM

This is the criterion applied in the 2009 study in the
selection of the best subset of products to be included
in the core product list.

An lllustrative Example of the
Combinatorial Approach to Product
Selection: “Rice” Basic Heading

The following steps were used in identifying the core
list of products to be sampled for this research study
on 2016 data. The steps were implemented for each
basic heading separately, but the discussion here
illustrates the selected basic heading, “Rice”. The
“Rice” basic heading consists of 20 different items of
rice in the ICP’s 2011 cycle household product list in
Asia and the Pacific. As is usually the case, not all rice



items were priced by all economies in the region. In
Table 4.1, cells marked with “X” identify the products
for which average prices were submitted by the 20
economies (denoted by letters A to T) in the “Rice”
basic heading in the ICP’s 2011 cycle which are

“ »

covered in this study. The symbol indicates that

the item was not priced by that particular economy.

Column 3 of Table 4.1 shows the number of economies
that priced a particular item. “White rice #3” and
“Premium rice #2” were two of the most-priced items,
each priced by 14 of the 20 economies that participated
in the ICP’s 2011 cycle in Asia and the Pacific and are

also part of this research study. On the other hand,
“Coarse rice #2” and “Coarse rice #3” were the least-
priced items, each priced by only three economies.

This research study employs the same combinatorial
approach used in the 2009 study to select a subset of
items or ‘core list’ in each basic heading (ADB 2012a,
p. 17). This combinatorial approach is applied only
after the size of the core list is determined. Suppose
the size of the core list is set at six items for the “Rice”
basic heading shown in Table 4.1. This means that the
core list is about 30% of the full list, which comprises
20 items. The question here is: “Which six of the

Table 4.1: Full List of Items Priced Under “Rice” Basic Heading by Economy, 2011

Number of
Item Economies
Item Code Description Pricingtheltem Cv2 A B C D E

@ @ ©) @ G © @O & O
1101111011 Coarse rice #3 3 0.38 - - - - X
11011110110 White rice #3 14 025 - X - - X
11011110111 White rice #4 6 014 - - - - X
11011110112 White rice #5 7 022 - - - - -
11011110113 White rice #6 5 0’304 Bn=1 B BN B BEX
11011110114 White rice #7 6 032 X - - - X
11011110115 White rice #8 8 020 X - - - X
11011110116 White rice #9 6 041 X - X
11011110117 White rice #10 9 026 X - X X
11011110118 Premium rice #1 8 021 X - - - X
11011110119 Premium rice #2 14 027 X - X X
11011110120 Premium rice #3 6 0.33 = = = X
11011110121 Premium rice #4 12 022 X X X - X
1101111013 Coarse rice #2 3 05% - - - - X
1101111014 Coarse rice #6 4 020 - - - - X
1101111015 Coarse rice #5 5 0.18 - - - - X
1101111017 Brown rice 12 045 - - X X X
1101111018 White rice #1 13 032 - - - X
1101111019 White rice #2 9 031 - - - - X
11011110201 Glutinous rice 11 034 - X X X -
CV of CPD residuals by economy 0.11 2.24 1.30 0.03 0.04
Number of items priced by economy 71 3| 6| 7| 13

2011 Rice Items Priced

F 6 H I J K L M N O P Q R S T
(10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24)
| =] =| = =| =| = =| =| =| =| =| %| =| =
| x| =| x| x| x| x| x| x| x| =| x| x| =] %
| | =] el =] x| = x| =| = =| =| = =| =
x| x| =| % 2| =] x| =| x| = =| =| =| =
- x| =| - x| =] x| =| =| = =| =| =| =

= x| = x| =| x| =| =| = =| =| =| = =

= x| = x| 2| = = = x| = %] = x| x| =

= x| = <1 =| =| = = =| =| =| = =| =| =

= x| = | x| = = =| = x| =| x| = =] =
| | = | =| = | =| %[ = =| %[ = =| =
-1 % = x| x| x| x| - =1 = x| x| %[ x

=l x| = x| = =| x| = = x| = = =] = =

= x| = x| x| x| = = x| =] x| x| =] = x

- X - X - - - - - - - - - - -

- X - - X - - B N N R AR N B

= x| = x| =] x| = x| =| = =| =| =| =| =
| x| | = =] x| x| =| x = x| x| = =
)| =] x| = x| x| x| = )| | =] x| %

- x| = = x| x| x| =| =| =| %| = X

-1 x| = = = =f x| x| x| x| =] x| x| =] x
0.04 0.07 - 0.02 0.01 0.03 0.00 0.00 0.03 0.00 0.69 0.00 0.36 0.00 0.04
7 19 1 15 7 11 8 9 7 7 3 9 6 5 6

0.00 = magnitude is less than half of unit employed, CPD = country-product-dummy, CV = coefficient of variation.

«_»

Note: “X” corresponds to a product priced while
2 Coefficients of variation of prices.
Source: Asian Development Bank estimates.

corresponds to a product not priced in the 2011 International Comparison Program.



20 items should be selected?” One approach would
be to choose six items at random from the list of 20
items. However, if the items were randomly selected,
there would be no guarantee about the quality of
the outcome and, each time a random sample of six
items was drawn, a completely different set of PPPs
for the basic heading across economies would result.
A criterion to choose between all possible samples is
therefore needed, and it is here that the combinatorial
approach provides a solution. The number of different
subsets of six items out of 20 can be calculated using
the standard combinatorial formula:

20!
C=—20
20%6 ™ 6120—6)!

wherein n! =1X2X3X...Xn

In the case of the “Rice” basic heading, the number
of different subsets of six items drawn out of the full
list of 20 is 38,760. The problem then is selecting one
of these 38,760 possible subsets for the purpose of
calculating the PPPs for this basic heading, Since PPPs
need to be calculated using price data for any selected
core list of six products, not all selected subsets are
feasible in the sense that, for some selections, it would
not be possible to calculate PPPs for all the economies
in the Asia and Pacific region using the data in
Table 4.1. For example, presume the selected subset
is the first six items listed in Table 4.1: Coarse rice #3;

Table 4.2: Core List of Rice Items Priced by Economy, 2016

Item Number of Economies

Item Code Description Pricing the Item A B C D
@ 2 ©) @ G © O

11011110110 White rice #3 15 = X = =
11011110115 White rice #8 9 X - - -
11011110119 Premium rice #2 15 X - X X
1101111017 Brown rice 13 - =
1101111019 White rice #2 10 - - .
11011110201 Glutinous rice 11 - X X X

«_»n

White rice #3; White rice #4; White rice #5; White
rice #6; and White rice #7. For this selection, no 2011
price data are available for any of these products
from economies A, C, D, H, and P. This means that
PPPs for this basic heading cannot be calculated for
all economies for this subset of six items. Therefore,
only those subsets that are feasible were considered
in this study.

The next question is: “How does one select from the
set of feasible core lists?” This is where the RMSE
criterion becomes relevant. For every selection of
six items, the RMSE can be calculated to identify the
subset that gives the lowest value of the RMSE denoted
by RMSE;—the RMSE associated with the optimal
or best subset of items in the core size of six. In the
case of the “Rice” basic heading, this criterion leads
to the subset of six items shown in Table 4.2 (from the
items in Table 4.1). Based on these ratios, the RMSE
associated with the optimum selection is 7.2%.

Some interesting features of the optimal core list for
the “Rice” basic heading may be noted. For example,
while it can be seen from Table 4.1 that “White rice
#1” was priced by 13 economies in 2011, the product
was not included in this core list, whereas “White rice
#8” and “White rice #2,” which were priced by only
eight and nine economies, respectively, were selected.

F 6 H I J K L M N O P Q R S T
(9 (20) (A1) (12) (13) (14) (I5) (16) (17) (18) (19) (20) (21) (22) (23)
X X - X X X X X X X X X X - X
- X - X - - - - X - X - X X X
X X - X X X X - X - - X X X
X X X - - X X - X X - X X - X
X X - X - X X - - - X - X X
- X - - - - X X X X - X X - X

Note: “X” corresponds to a product priced while “~” corresponds to a product not priced in the 2016 Purchasing Power Parity research study.

Source: Asian Development Bank estimates.



Size of the Core Product List

The selection of core products using the combinatorial
approach depends on what proportion of the full
product list is to be priced. A general rule to select
a core list comprising 30% of the items from the full
product list under each basic heading was applied for
the 2009 research study. This 30% ratio was identified
by examining the trade-off between the reduction
in the RMSE and the cost of sampling. The RMSE
reduces to zero when the core list includes all the
items in the basic heading list—in which case there is
no reduced information in the alternative approach.
Similarly, if the number of products included in
the core list is very small, the cost of sampling and
surveys would be significantly reduced, but the RMSE
would be high. It should be noted that the RMSE
is a decreasing function of the size of the core
product list.

For this study based on 2016 data, as in the case of the
2009 study, a target of 30% was agreed as a general
principle. The starting point in identifying the core
list, therefore, was to target price collection for about
30% of the full product list applied to each basic
heading in the ICP’s 2011 cycle. In addition to the 30%
ratio, a second criterion was that the core products
selected within each basic heading should produce an
RMSE of below 15%, based on the full 2011 list. The
outcome of applying these criteria was that, in some
cases, more than 30% could be selected in a basic
heading. Further, for some basic headings in which
only a few products were specified in 2011, or basic
headings with only one or two items, all items were
included in the core list.

The above processes resulted in the selection of an
optimal subset of household products for each basic
heading from the ICP’s 2011 benchmark, for which
prices were collected in 2016. It should be noted that,
for this research study, a core product list following
the above approach was prepared only for the survey

of household products, which is the most resource-
intensive survey in a benchmark ICP cycle. For
nonhousehold products, the price surveys in 2016
were carried out using the full product list, as was the
case in the ICP’s 2011 cycle.

Once the core list of products was determined for
each basic heading, these lists were used by the
participating economies to conduct price surveys in
2016 and provide the average prices for the products
listed. However, since the calculations used products
priced only from the core list, the resulting PPPs are
expected to be different from the PPPs that would
have been derived from the full list. In view of this,
adjustment factors for the basic heading PPPs of
2016, calculated using the core list specific to each
economy, were derived from the price data for core
and full lists in the ICP’s 2011 benchmark year.

For 2011, PPPs from the full list were already available
for the basic headings that were priced!. In addition,
PPPs for 2011 from the core list could be calculated
using the prices of the items in the core list. Based
on these two sets of PPPs, the adjustment ratio from
core-to-full item list was calculated for each basic
heading for each economy as:

PRlce,Core

. PP . .
ADJfe = W forj =1,2,...,20 and ADJR¥¢ =1

To see how the adjustment factors would compare
with Asia and the Pacific, the PPPs were normalized
by dividing with the geometric mean of PPPs for all
economies. Table 4.3 shows the adjustment factors
for the “Rice” basic heading. These adjustment
factors were calculated by dividing the normalized
PPP for the core list of the “Rice” basic heading by the
normalized PPPs for the full list of the “Rice” basic

1 Pricesarenotcollected forall basic headings. For some basic headings whereiitis difficult to price items following the conventional approach, reference

PPPs from one or more related basic headings are used as reference.



Table 4.3: Core List to Full List Adjustment Factors for “Rice” Basic Heading from 2011 International Comparison Program by Economy?
(Asia and the Pacific=1.00)

Basic Heading Code ~ Basic Heading Description BAN BHU BRU CAM FIJ HKG IND INO LAO MAL MLD MON NEP PAK PHI SIN SRI TAP THA VIE
(©) @ @ @ 6 6 O @ O 1) d) 12 13) 14 15 16 17) 18 19 20 @) 22)
1101111 Rice 097 1.22 096 1.04 1.00 0.97 1.03 1.03 0.92 0.96 1.02 0.95 0.93 0.96 1.08 1.09 0.89 0.95 1.04 1.04

BAN = Bangladesh; BHU = Bhutan; BRU = Brunei Darussalam; CAM = Cambodia; FIJ = Fiji; HKG = Hong Kong, China; IND = India; INO = Indonesia; LAO = Lao People’s Democratic Republic;
MAL = Malaysia; MLD = Maldives; MON = Mongolia; NEP = Nepal; PAK = Pakistan; PHI = Philippines; SIN = Singapore; SRI = Sri Lanka; TAP = Taipei,China; THA = Thailand; VIE = Viet Nam.
2The 2011 International Comparison Program data were used to estimate adjustment factors or the ratios of the purchasing power parity (PPP) of the core and the full list for each basic

heading. Adjustment factors were derived for each basic heading and used to adjust the basic heading PPPs derived for 2016 from the prices of core list to adjust to full list PPPs.

Source: Asian Development Bank estimates.

heading, using price data submitted by the economies
that participated in both the ICP’s 2011 cycle and this
research study.

If the adjustment factor is 0.97 for an economy, e.g.,
Bangladesh, the PPP obtained using the core product
list in 2016 is adjusted to the full product list by dividing
it by 0.97. The implicit assumption in this adjustment
mechanism is that ratios obtained for 2011 continued to
apply for 2016. The adjustment factors were calculated
for each basic heading for household consumption from
the ICP’s 2011 price data. The adjustment factors were
above 1for some economies and below 1 for others. In the
case of the “Rice” basic heading, the range of adjustment
factors was in a narrow band from 0.89 to 1.22.

However, these ratios exhibited different patterns
for different basic headings. In most basic headings
the adjustment factors ranged from below 1.00 to
above 1.00, indicating that, within the same basic
heading, in some economies the PPPs based on core
list alone understated the PPPs, while in some others
it overstated the PPP. In a few basic headings, all the
adjustment factors were below 1—meaning that the use
of the core list of items only understated the PPPs for
all economies. In very few cases, all adjustment factors
were above 1.00, indicating that the use of only the core
list overstated PPPs. This variability in adjustment
factors for different basic headings suggests that it is
important to implement core-to-full list adjustments
when implementing the reduced information
approach based on the core lists identified using the

combinatorial approach.

The survey framework for this research study was
designed to cover all main aggregates making up
GDP. Thus, the scope of price surveys extended
to household products for individual consumption
expenditure by households; government compensation
for government consumption expenditure; and
machinery and equipment, and construction, for
gross fixed capital formation—as was the case in the
ICP’s 2011 benchmark cycle. However, coverage
of price surveys varied according to the aggregate

under consideration.

Table 4.4 shows the total number of items in the
product lists for which price data were collected in
the ICP’s 2011 cycle and in this study for estimating
the PPPs and real expenditures for GDP and its major
aggregates in 2016. Column 4 of Table 4.4 shows
that, in the 2011 cycle, prices for 1,190 products were
collected, of which the biggest share (923 items or 78%)
was for household products, with the remaining 22%
of surveyed prices covering nonhousehold products.
Columns 5 to 8 of Table 4.4 show the total number of
items in the final list for the 2016 price surveys. This
includes the list of core products selected using the
combinatorial approach (Column 6) as well as “fast
evolving” (Column 8) and “core and fast evolving”
items (Column 7). The items under the “fast evolving”
column are newly added items. Most of the fast-
evolving products are in the transport, communication,
and recreation and culture GDP components.



Table 4.4: Gross Domestic Product and Its Structures: Number of Basic Headings and Items Priced in Asia and the Pacific, 2011 and 2016

Category
@
Gross Domestic Product
Actual individual consumption by households

Individual consumption expenditure by households
Food and nonalcoholic beverages
Alcoholic beverages, tobacco, and narcotics
Clothing and footwear
Housing, water, electricity, gas, and other fuels
Furnishings, household equipment, and routine maintenance of the house
Healthb
Transport
Communication
Recreation and culture
Education
Restaurants and hotels
Miscellaneous goods and services
Net expenditures of residents abroad

Individual consumption expenditure by NPISHs
Individual consumption expenditure by government

Collective consumption expenditure by government

Gross fixed capital formation

Changes in inventories and acquisitions less disposals of valuables

Balance of exports and imports

- = magnitude equals zero, NPISHs = nonprofit institutions serving households.

Number of Items

Number 2016
of Basic Core and Fast
Components  Headings 20112 Total Core evolving Fast evolving
()] ©) O ® O @ ®
atristtu 155 1,190 638 578 16 44
a=b+p+q 136 938 403 343 16 44
b = Z(c to 0) 110 923 390 330 16 44
c 29 258 124 124 - -
d 5 24 20 20 = =
e 5 96 33 33 - -
f 8 14 12 12 - -
g 13 121 38 29 9 =
h 7 155 26 26 - -
i 13 65 42 23 2 17
j 3 18 14 6 1 7
k 13 91 53 29 4 20
| 1 6 2 2 - -
m 2 21 9 9 = =
n 10 54 17 17 = =
o 1 € € € € €
P 5 ¢ ¢ ¢ ¢ ¢
q 21 15 13 13 - -
r 5 29 20 20 - -
s 10 223 215 215 = =
t 2 c c c © ©
u 2 € € € € €

Note: 2011 refers to the 2011 International Comparison Program and 2016 refers to the 2016 purchasing power parity research study.
2 Number of items are different from the 2011 International Comparison Program report due to changes in the classification.

b Number of products includes split items for pharmaceutical products.
¢ Reference purchasing power parities were used.
Source: Asian Development Bank estimates.

The “core and fast evolving” items are those that
belong to the core list drawn from the ICP’s 2011 list,
but the specifications and brands may have changed
from 2011 to 2016. Those basic headings marked with

¢” are basic headings for which reference PPPs were
used (Appendix 2).

As outlined in the previous section, the core product list
for household products for 2016 was a subset of the ICP’s
full product list for 2011, selected using a combinatorial
product lists for

approach. The government

compensation (used for measuring individual and

collective consumption expenditure of the government),
machinery and equipment, and construction in 2016
are almost the same as those used in 2011, with some
minor changes. For the nonhousehold products priced in
2016, the core lists represented the full lists of products
as would be included in a usual ICP cycle benchmark.

Household and Nonhousehold Surveys:
Product Lists and Survey Coverage

The standard ICP practice is to first determine
the product lists to be priced. It further requires



statisticians to determine the scope of price collection
surveys in terms of the geographical coverage needed to
collect prices that are representative of the underlying
goods and services included in the valuation of GDP
and its component aggregates. Once the product
list is finalized, prices are normally collected by the
participating economies using a survey framework
that results in annual national average prices. Table 4.5
describes in brief the scope and price survey framework
for each of the main aggregates of GDP for this research
study on 2016 data in comparison with the ICP’s 2011
benchmark cycle.

The study’s approach to developing price lists
and survey coverage for household consumption,
government compensation, machinery and equipment,
and construction was as follows.

Household consumption. The price survey of
household products for individual consumption
expenditure by households in the ICP’s 2011 cycle
comprised almost 80% of the products for which data
were collected. The household products survey was
the main vehicle in which the reduced information

approach was applied in this research study.

The basic approach adopted, as was the case in the 2009
study, was to reduce the burden of price collection on
the participating economies, instead relying on prices
collected for a reduced list of products. In general, 30%
of the ICP’s 2011 full product list was considered the
baseline for reducing the number of items to be sampled
in 2016. However, this principle had to be relaxed in the
case of those basic headings that included only a few
items. Further, the combinatorial approach was mainly

Table 4.5: Scope and Coverage of Price Surveys in Asia and the Pacific, 2011 and 2016

Price Survey 2011

Individual consumption

Items: Price collection covered 923 items in the list for Asia and the

2016

Items: Price collection covered 346 (about 37%) items of the 923 items

expenditure by households

Government final consumption
expenditure

Gross fixed capital formation in
construction

Gross fixed capital formation in
machinery and equipment

Pacific. The 2011 list was based on the 2005 and 2009 product lists,
with obsolete items dropped and new items added based on regional
updates and updates from global core list for 2011.

Coverage: Nationwide

Frequency: Monthly and quarterly for most items. Weekly for fruits
and vegetables. For less volatile items, such as utilities, semiannually or
annually.

Items: Price collection included average compensation for 44
government occupations; 38 occupations were included in the PPP
calculation, as approved by the Regional Advisory Board for ICP’s 2011
cycle in Asia and the Pacific.

Coverage: Nationwide
Frequency: One-time collection from administrative records

Items: Price collection covered 46 global construction input items
relevant to Asia and the Pacific and used relevance indicators. Reference
PPPs were used from aggregate machinery and equipment for PPPs for
rental equipment.

Coverage: Capital cities
Frequency: One-time price collection

Items: Price collection covered 177 global items relevant to Asia and
the Pacific.

Coverage: Capital cities

Frequency: One-time price collection

ICP = International Comparison Program, PPP = purchasing power parity.
2 The prices for household core products were collected in capital cities only except for Cambodia, India, and Pakistan where prices were collected in some major cities including the

capital city and were adjusted to obtain national prices accordingly.
Note: 2011 refers to the 2011 International Comparison Program and 2016 refers to the 2016 purchasing power parity research study.
Source: Asian Development Bank.

included in the 2011 full list and supplemented with 44 fast-evolving
items, resulting in 390 items.

Coverage: Capital cities?

Frequency: Monthly or quarterly depending upon the price variability
and as decided by each participating economy. For less volatile items,
such as utilities, semiannually or annually.

Same as 2011 but excluding those not in the global list, reducing to
33 government posts.

Coverage: Nationwide
Frequency: One-time collection from administrative records

Items: Price collection included annual average prices for regionally
relevant 54 items of construction input items of materials, equipment
rental, and labor; regional relevance indicators were also used.

Coverage: Capital cities
Frequency: One-time price collection

Items: Price collection included annual average prices for 161 items
including other products.

Coverage: Capital cities

Frequency: One-time price collection



used for selecting the core product lists of household
consumption for each basic heading. This approach
resulted in the selection of 346 core products (nearly
37%) of the 923 products included in the ICP’s 2011 full
product list. The core product lists were supplemented
by an additional 44 fast-evolving items, taking the total
to 390 household products to be priced in 2016.

This approach required the 2016 PPPs for household
consumption to be derived from the prices of core-list
products to be adjusted as if prices for all items in the
full list were collected. Table 4.6 shows the number of
items selected for pricing under each basic heading of
household consumption in both the ICP’s 2011 cycle
and in 2016.

Columns 3 and 4 of Table 4.6 show, respectively, the
number of items priced in 2011 and the number of
items selected in the core list using the combinatorial
approach for 2016. Column 5 shows the ratio of the 2011
items included in the core list for 2016, arranged by basic
headings. From this column, it is clear that there are
a number of basic headings for which the ratio is well
above 30%, while for several basic headings the ratio
is equal to 100%. The percentage of core items in 2016
relative to 2011 for the whole of household consumption
is 37%. Columns 6 to 25 show the number of items
priced by each of the 20 participating economies, after
the capital-to-national adjustment and exclusion of
outlier prices, arranged by basic headings.

In order to reduce the burden of price collection, this
research study relied on price data collected only
from capital cities in the participating economies.
This approach of collecting only capital-city prices
required adjusting those prices to average prices at
the national level.

Finally, prices were collected with quarterly or
monthly frequency, depending on the variability in
the prices of the items, as decided by the individual
participating economies.

Government compensation. Data for government
compensation were collected for 33 government
occupations in 2016 representing a range of

collective and individual government services.
The participating economies submitted average
compensation data for each of these government
occupations. Total compensation included: (i) basic
pay, (ii) allowances and other additional payments,
(iii) employer’s social security contributions, and (iv)
in-kind remuneration. As government compensation
data for selected occupations represented the prices
for government services, no further adjustments were
required. Adjustments were, however, introduced
for differences in productivity across economies,
following a similar method that was applied for the
revised results of the ICP’s 2011 cycle and for the 2017

cycle (ADB 2020).2

Machinery and equipment. The survey covering
machinery and equipment entailed one-time data
collection to obtain national average prices for 161
items. No adjustments were needed for the machinery
and equipment PPPs as the survey’s geographical
coverage and the methodology was the same as for
the ICP’s 2011 cycle.

Construction. In the case of construction, one-time data
collection was conducted to obtain national prices for 54
input items. Aside from prices of input items, economies
were also asked to provide information on “resource
mix” in the form of shares of main inputs (materials,
equipment rental, and labor). The “relevance” criterion
was applied to the inclusion of certain types of inputs in
different types of construction. For example, equipment
rental was not included in residential construction, but
input costs of equipment rental in civil engineering and
nonresidential construction may be substantial. No
adjustments were needed for the construction PPPs as
the survey’s geographical coverage and the methodology
was the same as for the ICP’s 2011 cycle.

2 Thailand was unable to provide complete data on compensation of employees as per the ICP’s technical and conceptual requirements. Government
compensation data of Thailand for 2016 were estimated by extrapolating government compensation data for 2011, with the deflator of government
final consumption expenditure, as was done for the ICP’s 2017 cycle, to fill the data gap for Thailand.



a3pd 1xau Uo panunuod

g 14 ¢ T 4 ¢ T e T - ¢ T & T < - € € « 1 €0 ¥ €T "9'uspnpoid pooy  TETTOTT

14 9 g T € € € 4 14 14 € C € € 9 ¢ 14 9 - 4 00T 9 9 wiea1d 32} pue ‘3e(0d0yd ‘Aiauondajuo)  €8TTOTT

a4 4 € ¢ € 4 T € G a4 € G T © G € c € T € 00T € € Asuoy pue ‘sapefewuewl ‘swer  ZgTTOTT

€ & 8 ¢ « © T T ¢ - « ¢ T & ¢ T « ¢ T 4 00T ¢ € ‘edns  T8TTOTT
s1onpoud paseq-a|qelafon

9 14 S 9 S 4 S S € 14 S € € 9 S G 9 S G S 00 £ 0T pue s3|qe}agan passadoud 1o ‘paniasaid ‘uszory  €/TTOTT

8 € € 8 € € « T 4 T 4 4 T 4 € & 4 4 - € 00T ¥ 4 $3|qe338aA Jaqn3 Jay3o pue saojesod pajjiy2 40 ysaiy  Z/TTOTT

sa|qe1agan Jagny
€ € S € S € € € ¢ T © € € € S ¢ S 14 € S €0 S ST 13130 pue saoyezod ueys 13Y30 ‘s3|qeIata paliy2 40 ysaly  TLTTOTT

s1onpoud

T z 3 T 4 4 T z T [4 3 = T 3 T T z [4 = 1 00T ¥ 4 paseq-1iniy pue iy passa201d 1o ‘paniasaid e.hom Z9TTOTT
€ € € € 4 14 3 4 14 I 4 [4 1 14 4 3 € 4 3 4 €€0 ¥ 4 uNJY pa|IYy2 40 ysaiy  TITTOTT
T € € € € € € T z 14 T T € € 4 1 € 3 T € €€0 € 6 siej pues|io a|qipa oYlQ  ESTTOTT
= T T 4 T T 4 T = T 4 1 = T = T T 1 = 4 oo ¢ 5 aupediew puesanng  TSTTOTT
14 3 4 € 4 4 [4 z € T 1 1 4 4 € T 4 4 T € 00T ¥ 4 synpoud paseq-8a pue g8y pTTOTT
z T 4 € 4 € € 4 4 4 14 = 4 4 € T z S 4 1 00T £ L pan> pue asaay)  epTTOTT
z € € T € € 3 T T 1 [4 z |8 T 3 T z 3 [4 3 0£0 € 01 $19npoad |1 JaY10 puB Il paAIdsald  ZHTTOTT
T 1 T T 1 [4 € € [4 = = [4 T 4 T T 1 T 4 4 00T ¥ 4 Jfiw ysaly  THTTOTT
4 9 S 3 9 S = T [4 3 4 € S 4 € z S L z [4 00T £ L poojeas pue ysiy passadoid 1o paniasald  ZETTOTT
4 € € 3 € 4 4 I = 4 € 3 4 4 4 4 [4 4 T 14 620 S LT POOJeas pue ysly Uazoly 40 ‘Pa||iyd ‘Ysaly  TETTOTT
€ € 14 € € 4 T T 1 T T 1 T 3 € [4 3 14 [4 z Vi L suoneledaid yeaw pue sjeaw JaylQ  SGZTTOTT
€ z [4 T € [4 € T T 4 € [4 4 € [4 4 € [4 4 € L0 € s Annod - $ZTTOTT
= = I I 1 = I 1 I = T = = T I 1 = = = = TO0 T 9 1203 pue uopnw ‘quie]  €ZTTOTT
14 [4 4 = [4 4 = T T = [4 T 1 [4 z 1 4 = = = 670 ¢ L Mod  ZZTIOTT
[4 € 14 = € € [4 = € T z € € € 14 € 4 14 T 3 TC0 € vT [eoApue oag  TZTTOTT
[4 = 4 T z 4 [4 z 4 T 1 T = 1 4 T 1 T T 1 620 T L snodsnod pue sponpoideiseq  STTTOTT
4 € [4 3 1 [4 4 14 = 1 1 T = 4 T z 4 € 1 € LT0 € T spnpoid Aiayeq oyl yTTTOTT
S 9 € 4 € 4 1 [4 4 z [4 € S 4 4 S S S = [4 00T 9 9 pealg  €ITTOTT
3 [4 4 3 € 3 3 S 3 4 4 z T 4 4 [4 4 4 € 4 €€0 9 8T s1onpo.d [ea133 13Y30 pue anojy ‘sjeassd By ZTTTOTT
€ q € 14 3 4 [4 4 1 T 4 € 4 4 [4 = S [4 [4 € 00 9 (4 aly  TITIOTT
@ G0 (o (@ o O D 6N ¢ On G ¢n €D @@ a on 6 & O O @ G © @ (@)
AA VHL dVL IS NIS IHd Jvd diIN NOW QTW 1YW OV1 ONI aNI 9YH T[4 WVD N¥8 NHE NvE TI0Z q910Z TTOT uonduosaq SulpeaH diseg apo)
0 Suipeay
9102 diseq

9T0C ul padlid swayl :o_unE:w:oU PIOYasnoH jo JaquinN oney vw_m_uw&m

swia}| mo

JaquinN

29T0Z Pue TTOZ ‘Awouod3 Aq pue uondwnsuo?) pjoyasnoH ui SuipeaH diseg Aq pasiid swiaj| Jo Jaquinp :9°f d|qel



a3pd 1xau U0 panunuod

14 T z [4 4 € T € z T 4 z T € 1 T T 14 [4 T AV 4 P03 pjoyasnoy a|qeinpuoN  TT9SOTT
€ z € € 3 [4 € 3 4 T z 4 T 3 € 4 z € € € 00 € ()8 $31405590€ SNOBUE|[3DSILU pue S|00} [lewS  TZSSOTT
4 4 S 4 S € 3 S [4 3 14 = € S 14 z [4 4 z S 90 § T s|isuain pjoyasnoy pue ‘aiema|qel ‘a1emsse|9  TTHSOTT
€ € 4 € = € € [4 € z [4 € 1 € 4 € € = 1 € 00T € € saouel|dde pjoyasnoy jo reday  TEESOTT
€ 4 q € S 3 4 € 3 14 4 z T € S 14 4 € 14 4 7o 9 LT saoueldde pjoyasnoy 211123j9 |[ewS  TZESOTT
14 3 [4 T 3 S [4 € 1 [4 € 4 T € € 4 € S [4 4 €00 § 144 30U 10 311293 Jay1aym saduel|dde pjoyasnoy Jofeyy  TTESOTT
4 z € T z T T 1 [4 T z € T 1 [4 z € [4 T z 00 € 0T $3|3x9} ploYyasnoy  TTZSOTT
= = - = = - = = - = = - = = - = = = = = = = Z wm:__o>ou \_oo_w _u:m ,mmc__._mmc\_:w ~m\_B_EE *o ‘__mamw_ TETSOTT
14 T T = T = [4 T T T [4 1 T = 14 [4 € 1 [4 4 00T € € $3U112A0D 100} JaLy10 pue sjadie)  TZISOTT
S 4 € € 4 € [4 4 1 T z 14 T € € € 4 = € 4 870 § 8T suiysiwing pue ainuing - TTTSOTT
4 1 = 4 14 T € 1 = I 4 T I 4 T = € = = 4 00T € € sy Y0 TESHOTT
T 1 T 1 [4 = 14 T T 1 T = = T 4 = T = 1 [4 00T ¢ [4 se9  TZSPOTT
1 T T 1 T = 1 = T = = T T T T T T T = T 0S0 T z Apudsg  TISHOTT
= = = = = = = = = = = = = = = = = = = = = = T Suljjomp ay3 01 SuIe|al SADIAISS SNOBUE|IRISIN  TZHPOTT
T 1 T = 1 = = = T = T = T = T T T T T T 00T T T Aiddns sa1eM TTHHOTT
4 4 4 € 4 € S S € 14 4 1 [4 4 4 € S € [4 4 €80 § 9 8ulllamp ay3 Jo ureda pue 2dueUBIURY  TTEHOTT
[4 14 4 = z T [4 14 T = 14 T = = [4 4 14 T T 14 00T ¢ 4 1e3M100} JO a1y pue leday  TZZEOTT
4 14 14 4 4 [4 T € [4 z € T 4 4 4 4 4 [4 € 4 €€0 ¥ 4 1e3M1004 1310 pue $304S  TTZEOTT
1 [4 4 z [4 4 1 [4 4 = [4 T 1 [4 z z = T = [4 00T ¢ [4 8uiyzop Jo a1y pue ‘iredas ‘Suiues))  THTEOTT
6T 9T 6T 6T LT IT S ST 0L 6 aT 9 ST 9T 9T ¥I 9T ST 6 9T €€0 W 99 siauwiey  TZIEQTT
S9110Ssadde

€ I 1 [4 4 1 [4 I 1 I 4 T I 3 4 = 3 T I 3 80 € 8 Buiyiop pue ‘Buiyod 4o sepre JBYI0 ‘SjeuRYew BuIylo))  TTTEOTT
= = = = = = = = = = = = = = = = = = = = = = € $o10%ieN  TTEZOTT
z € T € [4 € 4 S z = T 4 14 4 T 1 € = = 9 00T 9 9 032eqo|  TTZZOTT
€ € 3 4 4 z = [4 3 = € 4 € 4 3 = € = [4 = 00T ¥ 4 19g  TETZOTT
4 q 4 = 3 4 = 4 1 = 4 1 = 4 14 4 € = [4 = 980 9 L QUM TZTZOTT
T € € 4 14 [4 = 14 T = T [4 T 14 [4 4 14 = z = 00T ¥ 4 spads  TTTZOTT
9 9 € 4 L 4 9 8 9 z 14 € S L 9 S 9 S L 8 00T 8 8 $92In[ 3|qe198aA pue 1nJj ‘SHULIP 3OS ‘S1a1eM [eRUIW  TZZTOTT
1 € 4 € 14 z 4 [4 z 1 [4 z € [4 4 € [4 14 = S €€0 § qT ©0200 pue ‘ed) ‘994J0)  TIZIOTT
G G (o @@ G 0 D 6D ¢ On G ¢n €D @ a» o 6 @ W O @ e © @ ()
A VHL dvL IS NIS IHd Mvd diIN NOW QTW T¥W OV1 ONI aNI SYH 14 WvD N¥8 NHE NvE TI0Z q9T0Z TTOT uondudsaq Suipeay diseg apo)
0} Suipeay
910 diseg

9T(QZ ul padlid sway :o_u&::_m:ou PlOYasnoH jo JaquinN oney _uw_tumn_m

swaj| “_.o

JaquinN

panuiuod 94 ajquy



a3vd 1xau uo panunuod

= 1 = T T T = = = = = = T 1 T T = = = = 00T T 1 s19d 10} S3DIAI35 190 pue AleULdIBA  TSEEOTT
I 1 [4 = 4 [4 1 T 4 1 T = = = I = [4 = = [4 oo ¢ S s1ad puesuapieg)  TEEGOTT
14 € 4 14 4 4 [4 T z € T 1 T [4 4 T [4 1 [4 € €€0 ¥ 4 1awdinba pue swayl [euoineaidal YO TTEE0TT
€ 4 4 € € € T T € T 4 1 14 4 4 [4 3 = T € 00T + 4 UOIe3131 100puUl pue 100pINO J0j s3|qeinp Jofely  TTZEOTT
juawdinba Suissacoud
T 1 = = = T = T = T T = = 1 = T 14 = T 1 00T ¢ 14 -uonew.oul pue ‘dlydeigoroyd ‘ensiroipne jo ureday  TSTE0TT
€ 1 T T T [4 z 14 € T z T 1 € 4 T [4 = z = LT0 € 11 eIpaw BuIpioday  THTE0TT
s1uawdinba

S [4 €T 8 T 9 ¢ T T 1 [4 3 4 14 € 9 S 8T L S 120 9 6T Buissadoud-uonewiojul pue Slydeiojoyd ‘ensiroipny  TTT60TT
z 4 I I 1 [4 I T I z T = 1 T = 1 T I z T 670 ¢ L SDIAI35 Xey3|a) pue duoydap]  TTESOTT
€ [4 9 14 6 8 4 T 8 1 € 3 4 € 8 4 € 6 € [4 €€0 ¢ 6 Auawdinba xejajel pue suoydajp]  TTZ80TT
1 T T T T z [4 = T [4 = T = = T T z = T = 00T ¢ 4 S90IAI3S [B3SOd  TTT8OTT
[4 I 4 T I 1 = = € = 3 = 4 4 = I 1 = = 1 00T 4 $901A4s odsuei) paseypind Yl T9ELOTT
- - T - - T - - - T - - - - T T - - - - oo ¢ S Aemiayem pue|ul pue eas Aq 1iodsuery saduassed  THE/0TT
z = [4 = = T z T T 1 T T 14 = T 1 = T T [4 €€0 ¢ 9 Jre Aq piodsuen sauassed  TEE/OTT
4 I I 1 I I = = 1 = T 1 T T 14 4 I = T I €€0 ¢ 9 peos Aq 1odsueiy Jaguasseq  TZELOTT
= = 14 = T 1 T = T = T = = T z = = = = T €€0 ¢ 9 Aem|res Aq 11odsuen saguasseq  TTELOTT
€ 4 14 € z 4 € € 4 T 4 [4 4 4 [4 € € [4 4 4 €€0 ¥ 4 juawdinba 1iodsued [euosiad jo sredas pue sdueuIURY  TEC/OTT
I 4 I 4 1 [4 z T [4 = = [4 = T I 1 4 4 z T wo ¢ 6 juawdinba piodsue) [euosiad Joj syuednqn| puesiany  TZZLOTT
1 € 9 14 € q 1 T 4 1 [4 T 14 [4 9 = T 14 T € 00T € € 5$3PAdg  TETLOTT
= T = T T € = T 4 = T T = T T = = T = [4 0z0 ¢ 01 5S3PA2 1010 TZTLOTT
= T 9 1 6 aT T 3 = I I = I 4 1 = 8 T [4 oo ¢ S SIeD 010N TTTLOTT
= T 1 T [4 14 T T = T = 1 = T 14 T 4 1 = 4 60 ¢ L SaDIAIDS [Jlpaweled  TEZIOTT
T z 4 [4 4 € [4 z = = T T € z 4 € 4 = = 4 00T ¥ 4 S9OIAISS [B3USQ  TZZIOTT
I 1 T = 4 [4 = 4 T z 4 = = 4 = 1 T T = 4 670 ¢ L S9OIAIS [BJIPA  TTZ90TT
14 [4 € € € € € [4 4 14 z = = z € T € € = € 70 € 1T juawdinba pue sasueldde onnadesay]  TET90TT
€ € € [4 [4 z [4 € z [4 € T [4 T 4 [4 € € T T 620 ¥ vT s1onpoid [edlpaw YO TZI90TT
[4 9 4 [4 I 4 T 3 1 [4 4 = [4 4 14 I = € I z 0T0 TI 60T s1onpoid [eonnadewseyd  TTT9OTT
= 1 [4 T 14 T T 1 T = 1 = T 1 [4 T 1 T 1 T 00T ¢ [4 $a2IAMIRS JNsaWoq  TZ9SOTT
G0 G (o @ o 0o 6D 6D ¢ O G ¢Gn D @ an oD © & W O @ = © @ Q)
A VHL dVL 1S NIS IHd Mvd dIN NOW QIW T¥YW OV1 ONI aNI 9XH 4 WVD N¥8 NHE Nva TI0C q910Z TTOZ uonduosaq ulpeaH diseg 3po)
0} Suipeay
910 diseq

9TQT ul padlid swall :o_a_tzm:ou PIOYasnoH jo jaquinN oney _um_v._uonw

swiay| Jo

JaquinN

panuuod 9 3)qu|



sa1Wou092 Aq paoiid swajl Jo Jaquinu [e30] ¢, s3uLIdA0D 100]4 pue ‘sFulysiuiny ‘ainjiuiny Jo dieday,, 104 palyiuaP! 1am s3oNpoid BUIA|0AS-1Se) 40 210D OU pUB 9TOZ Ul

¥8

M A A4 +d A < < «+H m m N o 9«

G o (€0
A VHL dvl

*Apns yoaeasas Ajired samod Suiseyaind 9Tz aya ul SWal Jo 3s1| 2102 Ay 03 S19ja1 9TOZ pue weidoid uosiredwor) [euoneusdiu| TTOZ Y3 Ul SWwayl Jo 1s

jueg JuawdojaAd( UBISY :321N0G
"06< 01 1S1] Y3 Ul SWI JO JaqWINU [e103 Y3 Suye) ‘swall pjoyasnoy Jo isi| 9TOZ Y2 ul padiid aiam Jey) sway 0z- Juswdinba Suissasoid-uonewsojur pue siydesSoioyd

‘[ensiaolpny,, ‘swall /- Juawdinba xejaje) pue auoydaa] , ‘swall g-,s9J2Ad1g,, ‘swiall Z-,S3[IA2I0I0W,, ‘WY 7T -, SIEII0I0W,, :JO sulpeay diseq ayj 1oy swall SUIA|OA-1S.) 1 [eUOIPPe Aq pajuawalddns a1am palyiuapl swall 21023y 5
‘Swa}| 2102 sapnpul AjuQ q

nj 8y} 03 s19Jal TTOZ e

*SI91[IN0 JO UOISN|IX3 pue JuaWIS[pe [euoijeu-ol-[elided Jayye s3d11d 10 SUOIIRIND[ED ddd 40§ Pasn 3soyl sapnjdul Ajuo
Suljjamp ay3 03 Suile|al SADIAIBS SNOBUE|[3DSI,, 40} padiid aiam swiall ON 310N

s

“weN J9IA = JIA ‘PUelfey ] = VHL ‘ulydadie] = dvL ‘eyue] uS = ys ‘2iodeduis = NiS ‘souiddiiiyd = [Hd ‘Ueisbied = Yd ‘fedaN = dAN ‘Payisse|> 210ymasa 10u = 2'3°u eljoJUOW = NOW ‘SoAPIeW = ATA

‘eiskeeyy = Ty W lgnday dneidowa( s;2|doaq oe = Oy ‘elsauopul = ON| ‘eIpu| = dN| ‘euly) ‘Guoy SuoH = Oy H ‘Ili4 = []4 ‘elpoquie) = Wy ‘Weessnieq launig = NYq ‘ueinyg = NHg ‘ysapejSueg = Ny4g ‘04az sjenba apnjugew = -

98

8T¢

- m N o o

T

88

9s¢

N N &N &N N &N 1N o+ H NN

€

LL

88T

T
€

@@ o 00
NIS

IS

88

SLT

N N N N 1NN M N 1N m o -

4

S8

SST

< < = o o

4
T

IHd

uondwnsuod pjoyasnoy Joj padiid sguipeay diseq Jo Jaquinu [e3o]

paoud swiall Jo Jaquinu [e30]

*2°9°U SDIAIBS JaYIQO
'2'9°U S9DIAIBS [elDURUY JBYIO
adueInsu|
199440 [euosiad JayiQ
Sayd1em pue ‘s)20|d ‘A1ajjamar
aJed [euostad Joy s3onpoud pue ‘sapainre ‘saouelddy
sjuawysi|qeIsa Suiwooid jeuosiad pue suojes FuissaipireH
S32IAIS UOITEPOWWODDY
sadIAlas Suliale))
uoneonpy
skepijoy afeyoeq
Asauones pue ‘sy00q ‘siadedsmaN
SDIAIDS [RINYND)
sadinies Juniods pue [euonealday
@

uondussaq SuipeaH oiseg

[L T8 €8 8 ¥8 € ¢/ S8 8 18 I8 89 89 8 €6 9
99T 06T ¢6T €CT 88T 6CT [ST S€C¢ 99C TLT [T¢ €0C SET  STCT  LEO0 9vE €6
T = T T 1 T 1 T 1 T T = = T 0S50 T z
I z 1 I z = T z T z 1 = I 1 €0 T 9
I z I I 1 I I 1 4 z 1 = I = €€0 T 9
T [4 z = = T 1 T 4 4 [4 T 4 [4 0v'0 T S
€ € 1 € € 1 = z 1 z € z T € 0£0 € 01
4 5 z S 4 € I 4 S 4 5 S 4 4 870 S 8T
= 1 = = 1 T = 4 [4 = 4 T 4 4 €€0 ¢ 9
4 T I € € v € 4 € v € I € € 00T ¥ 4
€ 4 3 = € = T S 3 T 4 4 z 4 670 S LT
T 4 1 T T 4 T T 4 T 4 1 T T STA A 8
= = T I z T = = z = = = = z 670 T L
z z I 4 z [4 1 € z 4 € I 1 4 €€0 € 6
1 [4 T 4 = T 1 T T 4 [4 z = = €60 ¢ 9
= = 1 z T = T € 4 I = 1 T z 00T ¥ 4
) 6D D OGn G o €D @ @ on e & O O G O ©
IVd dIN NOW Q1W 1VW OVl ONI aNI OMH fl4 WVD Nd8 NHE NvE TT0Z q9T0Z TTOZ
0}
910C

9T(QC ul padlid sway :o_unE:mcoU PIOYasnoH jo JaquinN oney

swiaj| Jo

J3quinN

TI£TTTT
T29TTITT
TISTITT
TZETTTT
TIETTTT
TZTZITT
TTTZITT
TICTTIT
TITTTIT
TTTOTTT
TT960TT
TIS60TT
TZr60TT
TI¥60TT
()

apo)
Suipesy
oiseg

panunuod 9 ajqu|



Dwelling services. No price survey on housing rentals
was conducted in 2016 because, for comparability
with 2011, the study team decided to use the reference
volume approach, which was followed in the ICP’s
2011 cycle.

Unlike nonhousehold product prices, which were
collected only in capital cities for both the ICP’s
2011 cycle and this research study, it was necessary
to convert the household product average prices
collected in 2016 from the capital-city level to the
national average.

However, there was no need to make such price
adjustments for items in the following cases:

(1) No adjustments were made to item prices for
Hong Kong, China; Singapore; and Taipei,China.

(i) Prices for fast-evolving products were not
adjusted.

(iii) Prices for durable goods were not adjusted.

Where adjustments were needed, two possible
options for converting capital-city prices to national
average prices were originally considered:

(1) calculating adjustment factors using consumer
price indexes (CPIs) where the CPI data allow it,
i.e., intraeconomy adjustments to obtain national
average price; or

(i) calculating adjustment factors using the

economies’ price submissions during the ICP’s

2011 cycle.

The first option was not implemented due to
nonavailability of data and complexities in mapping
the detailed CPI prices to ICP item prices. Hence,
in practice, the second option was the relevant

approach used. Capital-city-to-national (C—N)

adjustment factors were calculated as the ratios of
average capital-city prices for each item to average
national prices observed in the ICP’s 2011 cycle.
These adjustment factors for any item were defined
under the condition that the item price was available
for both 2011 and 2016. For any exceptions, the
adjustment factor was taken as 1.

Average capital city price in 2011

Average national price in2011

These adjustment factors were used in estimating
national average prices for each corresponding item
priced in the core product list in 2016:

2016 National Average Prices =
Observed capital city average prices in 2016

AF 2011

Co>N

Validation of Price Data for the 2016 Update

The standard ICP practice of intraeconomy
validation, followed by intereconomy validation
based on Dikhanov tables, was implemented in the
evaluation of the 2016 prices. Prices with overall
CPD residuals greater than 0.25— for comparisons
within basic headings or for comparisons of all
items—were tagged for further examination and
validation. Item prices with CPD residuals greater
than 1.5 for all prices in the CPD regression, and
item prices with CPD residuals greater than 0.75
for basic heading CPD regressions, were dropped
as outliers.

Used as the denominator in the calculation of 2016
national average prices of the core list of household
items, the adjustment factor came from the ICP’s 2011
item price data. In the absence of an adjustment factor,
the capital-city prices collected in an economy in 2016
but with no corresponding price available in 2011 were
not included. The 2016 national prices calculated using
adjustment factor 4F7°!) were then evaluated for
consistency with the 2011 and 2017 national average
prices. Prices evaluated as significantly implausible



from the prices for their comparable items in 2011 or
2017 were excluded from further calculation of PPPs.
The price data of household items available after this
process were used in calculating the core-list PPPs
for 2016.

The calculation of the basic-heading level PPPs under
all main aggregates was based on the CPD method,
while PPPs for aggregates above the basic-heading level
were calculated using the Gini-Eltet§-Koves-Szulc
(GEKS) method—both are recommended methods
for ICP cycles (Chapter 3). As the 2016 price data for
household items are based on the core product lists
identified using the combinatorial approach, a few
additional adjustments are necessary in estimating
basic-heading level PPPs that can be used as inputs
into the calculation of PPPs for higher-level aggregates.

Converting Purchasing Power Parities for
Household Consumption from Core List to
Full List

As this research study was based on the core-list
approach for pricing household products, a two-stage
process was followed in the compilation of PPPs at the
basic-heading level for household consumption. At the
first stage, the unadjusted basic heading PPPs for 2016
were calculated using the CPD method from the prices
of the products in the core lists. This process recognizes
that the basic heading PPPs based on the core list only
provide an approximation of the basic heading PPPs
derived when using prices for the full list of items in the
basic heading. At the second stage, an adjustment factor
was used to convert the 2016 basic heading PPPs derived
from the core list to 2016 basic heading PPPs that would
be derived using the full list of products.

Since prices were available for items in both the core
and full lists in 2011, two sets of basic heading PPPs—
one based on the core product list and the other on

the full product list—can be estimated. With these
two sets of PPPs, it is possible to derive an adjustment
factor for each basic heading, which can then be
applied to the unadjusted basic-heading level PPPs
for 2016, based on the core list in the first stage.

It must be noted that, for the purpose of this study,
the ICP classification and methods used in the ICP’s
2017 cycle were applied. Accordingly, the ICP’s 2011
core-list and full-list PPPs were revised using the
classification and methods followed for the ICP’s
2017 cycle, and then recalculated for the same 20
economies that participated in this research study to
derive the adjustment factors.

Let  {PPPg' /™ and PPPL™: j=1,2,...,20}

represent, respectively, PPPs for a basic heading BH
for economy j, calculated using the 2011 basic heading
price data for the core list and full list of items used in
the ICP’s 2011 cycle. Then, the adjustment factor used
for 2016 basic heading BH is defined as:

2011,Core
PPPBH,/'

= —5F0 fOI‘ i =1,2 20
2011 Full ] sy any
PPPpy ;

ADI3S

For example, if PPPs based on the core and full lists
in 2011 for a basic heading are, respectively, 2.95 and
3.25 currency units per Hong Kong dollar, then the
adjustment factor is 0.91 (obtained by dividing 2.95
by 3.25). The PPP for the full list under the same basic
headingin 2016 is obtained by dividing the PPP for that
basic heading (based on the core sample) by 0.91. Table
4.7 shows the adjustment factors for major aggregates
calculated using data from the ICP’s 2011 cycle.

Table 4.7 serves two purposes. First, it shows how
the PPPs from the core list sample for household
products deviate from the PPPs derived from the
full household product list for different levels of
aggregates. This deviation can be used in assessing
the precision of the core sample approach. The table
shows the precision (measured as the coefficient of
variation of individual deviations) for each category
of household basic headings, aggregated to a higher
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level and by economy. It reveals that the overall
precision for GDP is 0.8%, while that for individual
consumption expenditure by households is 1.2%.
Economies exhibiting high deviations for individual
consumption expenditure by households include
Brunei Darussalam (-2.2%); Fiji (+2.1%); Pakistan
(+2.1%); and Taipei,China (-1.9%). Most other
economies are within boundaries of 1.4%. These
deviations quoted are for unadjusted PPPs. Once
they are adjusted using the coefficients (adjustment
factor) for each basic heading, the deviations become
zero for all economies.

The second purpose of Table 4.7 is that its figures
were used to adjust the PPPs based on the core
product prices collected in 2016, with the objective of
estimating the PPPs that would have been obtained if
the whole product list were used for price collection.

Gap-Filling and Calibration

For the calculation of PPPs at levels of aggregation
higher than the basic headings, it is necessary to
have non-zero PPPs for all basic headings. During
the implementation of the core item approach for
the study on 2016 data, there were instances when
some economies had no PPP data, since items in a
specific basic heading were either not priced or had
prices that were outliers. In these instances, gap-fill
PPPs were imputed using the CPD method, by taking
information from the calculated PPPs of related basic
headings. A gap-fill matrix, composed of dummy or
indicator variables that show which basic headings
are relevant to the basic heading with missing PPPs,
is used to fill in the gaps.

A second, similar problem was also encountered
during this research study. Due to differences in the
commodity baskets of each economy, items specific to
a basic heading may not have been priced in 2016 in
the reference economy, in this case Hong Kong, China.
In such instances, the CPD method could not
be implemented using Hong Kong, China as the

reference economy. The CPD method was therefore
implemented using an alternative economy as the
reference economy. Gap-filling then imputed a PPP
for Hong Kong, China, which would be different
from 1. The PPPs for all the economies were then
recalibrated to Hong Kong, China = 1.00 using the
imputed PPP for Hong Kong, China. This ensured
that the reference currency continued to be the
Hong Kong dollar.

Purchasing Power Parities for
Government Compensation

As the government compensation data were based
on a complete list of government occupations, the
basic-heading level PPPs were calculated using
the CPD method and did not require any core-
to-full adjustment process as with the household
consumption basic heading PPPs. However, the PPPs
needed to be adjusted to account for differentials
in the productivity across economies. PPPs for
government compensation were therefore adjusted
using the Productivity Adjustment Factors introduced
by Inklaar (2019). That is,

2016 PPP
Inklaar’s PAF

Adjusted 2016 PPP =
The adjusted government compensation PPPs were
used for calculating higher-level aggregations. This
minimized discrepancies between the productivity
of employees across economies, since it was assumed
that outputs produced using an hour of labor in an
economy like Hong Kong, China would be different
from the outputs produced using an hour of labor in
another economy, Asia and the Pacific being a region
with a diverse mix of government provisions (ADB
2020, 145-147).

Purchasing Power Parities for Construction

Construction data were based on a one-time survey
for construction inputs. Unlike the 2009 update,



which had only 10 inputs, this research study had 54
inputs for the calculation of PPPs for construction.
Hence, no adjustments were made and the usual steps
in an ICP benchmark year were followed.

Construction has three basic headings:

(1) Civil engineering works
(i) Residential buildings
(iii) Nonresidential buildings

Each of these has the following subheadings:

(i) Materials
(i) Equipment rental
(iii) Labor

PPPs for construction were estimated using the
following steps:

(i) One set of input prices were collected for
materials, equipment rental, and labor. However,
only relevant inputs were included in each
of the three basic headings (civil engineering
works, residential buildings, and nonresidential
buildings) using product relevance information.

(ii) Unweighted PPPsforthe subheadings (materials,
equipment rental, and labor) under the three
basic headings were calculated using the CPD
method, resulting in nine sets of subheading
PPPs. As with household consumption, there
were some instances where subheading PPPs
returned zero values, since some input items
were not priced. These missing PPPs were filled
using a relevant reference.

(iii) The subheading PPPs
using the GEKS method and resource mix as
weights, resulting in 2016 PPPs for the three
basic headings

were aggregated

of construction—residential
construction, nonresidential construction, and
civil engineering—to be further used for higher-
level aggregations.

Purchasing Power Parities for Machinery
and Equipment

Machinery and equipment data were based on a
one-time price survey of relevant items. In contrast
to the 2009 update, which used a reduced list, this
research study used a full range of representative
products of machinery and equipment. This means
that core-to-full adjustments were not needed. The
PPPs at the basic-heading level were calculated using
the CPD method.

Reference Purchasing Power Parities

Reference PPPs are used for some basic headings for
which no price data are collected or, if collected, data
were considered “bad” or noncomparable. Following
the changes in ICP classification from 2011 to 2017,
the 2017 ICP Reference PPP matrix was used in this
study on 2016 data. This matrix identifies relevant
basic headings that can be used to estimate the PPPs
of the reference basic headings (Appendix 2).

Table 4.8 shows the number of basic headings that were
priced and referenced in the ICP’s 2017 cycle. In addition
to these reference basic headings, and following the
approach used in the ICP’s 2011 cycle, it was decided to
use the reference volume approach to estimate the PPPs
for housing or dwelling services in the ICP’s 2017 cycle.
The same approach was used for this study on 2016 data.

National Accounts Expenditure Data

The national accounts data used in this research
study were those from the gross domestic product
expenditures series provided for the ICP’s 2017
cycle. The process of revising and upgrading
national accounts is ongoing in most economies, so
significant revisions may occur in many economies’
accounts. The estimates provided for the study may
be revised in the coming years, so that the estimates
of GDP and its major aggregates in this publication



Table 4.8: Number of Basic Headings by Category Used
in the Study

Number of Basic Headings

Categories Priced Referenced Total
Food and nonalcoholic beverages 29 - 29
Alcoholic beverages, tobacco, and 4 1 5
narcotics

Clothing and footwear 5 - 5
Housing, water, electricity, gas, 7 1 8
and other fuels

Furnishings, household equipment, 11 2 13
and routine maintenance of the

house

Health2 6 1 7
Transport 11 2 13
Communication 3 - 3
Recreation and culture 10 3 13
Education 1 - 1
Restaurants and hotels 2 - 2
Miscellaneous goods and services 4 7 11
Individual consumption - 5 5
expenditure by NPISHs

Individual consumption 2 19 21
expenditure by government

Collective consumption 1 4 5
expenditure by government

Gross capital formation 8 4 12
Balance of exports and imports = 2 2
Total basic headings 104 51 155

- = magnitude equals zero; NPISHs = nonprofit institutions serving households.
Note: The basic headings used are the same as those used for the 2017
International Comparison Program.

2 Number of products includes split items for pharmaceutical products.

Source: Asian Development Bank estimates.

may differ from 2016 estimates contained in any
individual economy’s national accounts releases.
More importantly, in deriving the required 155 basic
heading weights for the study, some economies used
their 2011 GDP structures when they were unable to
produce their national accounts in time to meet the
timetable. In some cases, they did not compile GDP
expenditure-based estimates. In several cases, even
when expenditure-based estimates of GDP were
compiled, they did not have the required level of
detail (155 basic headings). In such cases the higher

aggregates had to be broken down by basic headings
of ICP using best available sources of information. In
addition to this, any statistical discrepancy reported
in the 2016 GDP estimates was allocated by the
economies to one or more basic headings as required
in the ICP. Economies producing the GDP by fiscal
year had to convert to 2016 calendar year. These
processes may also lead to the individual expenditure
aggregates not matching with the published estimates
of expenditure aggregates.

Calculation of Purchasing Power Parities
for Higher-Level Aggregates

After calculating PPPs for the 155 basic headings
for all 20 participating economies, PPPs for each
higher level of aggregation were calculated using
the recommended GEKS as the index number
method, with the component basic heading PPPs
as inputs along with corresponding basic heading
GDP expenditures, which serve as the weights in the
aggregation process.



The research study on using a reduced information
approach to update purchasing power parities (PPPs)
for 2016 has yielded some interesting results. It is,
however, important to first outline a few parameters
used in achieving these results.

The expenditure side of gross domestic product
(GDP) is the statistical basis for the intereconomy
comparisons presented, with PPPs, price levels, and
PPP-converted real expenditures calculated at the
level of total GDP and for its main aggregates. It may
be noted that, while the PPPs, real expenditures, and
real expenditures per capita can be calculated for all
155 basic headings in the International Comparison
Program (ICP) and at any desired level of aggregation
up to and including total GDP, results at the detailed
levels are generally less reliable than those at higher
levels of aggregation. The results presented here are
at higher aggregated levels, covering GDP and main
aggregates for 20 participating economies.

All the results presented use Hong Kong, China as
the reference economy and Hong Kong dollar as the
numeraire currency, unless otherwise specified. The
methodology used in the ICP ensures that price and
real expenditure relativities remain the same, even
when some other economy’s currency is used as the
numeraire currency. The PPPs express the values of
local currencies in relation to a numeraire currency. If
one economy’s GDP is twice that of another economy
when measured in Hong Kong dollars, its GDP would
still be twice as large if it were measured in, say,
Indian rupees. Only the absolute levels of GDP will
change depending on the numeraire currency, but the
relativities between the economies do not change.

The study results presented here relate to the
following main aggregates: (i) gross domestic product;

(ii) individual consumption expenditure by households
(ICEH); (iii) actual
households (AICH); (iv) government final consumption
expenditure (GFCE); and (v) gross fixed capital
formation (GFCF). The presentation and discussion of

individual consumption by

results is structured around the following indicators:
(1) PPPs and exchange rates; (ii) size and distribution
of real expenditures for GDP and major expenditure
aggregates; (iii) real expenditures per capita and relative
rankings; and (iv) price levels.

GDP is
recommended for individual economies in the
System of National Accounts 2008 (United Nations
2009). It is calculated as the gross value of output

a measure of economic activity as

minus the value of goods and services used as
intermediate outputs plus any taxes less subsidies
not already included in the value of the output. This
notion of GDP measures economic activity from
the production side. From the expenditure side, an
equivalent measure of GDP is the market value of all
final goods and services produced within an economy
in a given year. The ICP conceptual framework is set
around the expenditure side of GDP because data on
GDP expenditures, and the prices of the products
underlying those expenditures, enable statisticians to
analyze price and quantity (or volume) components of
GDP. The expenditure measure of GDP also provides
more direct indicators of the standards of living in
participating economies. Comparable measures of
real GDP per capita provide valuable information on
the ability of the general population to access goods
and services for their consumption.



Table 5.1 presents summary results at the GDP level
for the 20 participating economies in 2016. Column 2
shows the estimated PPPs for GDP. For example,
at the GDP level, the PPP for the Bangladesh taka
against the Hong Kong dollar is HK$1.00 = Tk4.81.
A comparison of PPPs in Column 2 with the
corresponding exchange rates in Column 3 shows
that the PPPs for all economies were lower than
their exchange rates in 2016. In many cases, the PPPs
were less than 50% of the exchange rates. In the case
of Singapore, the PPP was closer to the exchange
rate. An immediate implication is that real GDP
expenditures, obtained by converting GDP in local
currency units using PPPs, would be significantly
higher than the nominal expenditures obtained using
exchange rates as conversion factors. This also means
that the distribution of real expenditures across
economies would be more equal when compared
to the distribution of nominal expenditures. It can
be seen that the total size of the 20 economies of
Asia and the Pacific, measured in real and nominal

terms, are HK$104.244 trillionand HK$48.477 trillion,
respectively, implying that the real expenditure of all
20 economies at the GDP level is more than 2.1 times
the nominal expenditures (with Hong Kong, China
as the reference economy for real and nominal

measures).

Figure 5.1 shows that, for all economies, nominal
GDP (based on expenditures) was much lower than
real GDP, with the exception of Hong Kong, China,
which is the reference economy (where the two
values were obviously equal). The largest economy in
Asia and the Pacific, both in real and nominal terms,
was India; the smallest was Bhutan. India’s economy
was approximately 1,000 times larger than that of
Bhutan in both real and nominal terms, but this
disparity is partly reflective of the relative population
sizes of the two economies. India; Indonesia;
Thailand; Taipei,China; and Pakistan were the five
largest economies among the 20 that participated in
the study.

Figure 5.1: Real and Nominal Gross Domestic Product, 2016
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Figure 5.2 shows the share of each economy in terms
of real and nominal GDP as a proportion of the totals
for all 20 participating economies. The five largest
economies accounted for more than 75% of the total
real GDP, whereas the five smallest economies (Bhutan,
Maldives, Fiji, Brunei Darussalam, and Mongolia)
accounted for less than 0.5% of the total real GDP.

Real and Nominal Income Per Capita

Per capita measures of income adjust for relative sizes
of population and provide an indication of relative
standards of living. Real GDP per capita (also described
as real income per capita) is a measure commonly used
for comparing standards of living across economies.

Figure 5.3 outlines real and nominal GDP per capita
in each of the 20 economies that participated in this
study (also found in Columns 6 and 7 of Table 5.1). It
shows that the five richest economies in terms of real
income per capita were Singapore; Brunei Darussalam;
Hong Kong, China; Taipei,China; and Malaysia.
The rankings of Hong Kong, China and Brunei
Darussalam were reversed when nominal income per
capita was considered. While India was the largest

economy by size of real GDP but ranked 16th among
20 economies in terms of real GDP per capita. Nepal
was the economy with the lowest GDP per capita in
both real and nominal terms.

Figure 5.4 shows an index of real GDP per capita for
each economy, expressed relative to the Asia and
Pacific region, and with the region’s index set to
100. For Singapore, real income per capita in 2016
was roughly 11 times the size of the regional average,
whereas for Nepal it was less than one-third of the
average. For seven economies of the region, real GDP
per capita was below the regional average.

Relative disparities in standards of living can be
examined using the Lorenz curve for real and nominal
income per capita. The Lorenz curve in Figure 5.5 plots
the cumulative percentage shares of real expenditure
against the cumulative percentage shares of population
of the 20 economies, starting from the economy with
the lowest real GDP per capita and progressing to
the economy with the highest. The 45-degree line
represents the line of equality; the areas between the
line of equality and the curve lines representing per
capita distribution represent inequality. From the

Figure 5.2: Economy Shares of Real and Nominal Gross Domestic Product, 2016
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Overview of the Study Results

Figure 5.3: Real and Nominal Gross Domestic Product Per Capita, 2016
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Figure 5.5: Lorenz Curves for Real
and Nominal Gross Domestic Product Per Capita, 2016
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figure, it can be seen that, across the 20 economies, the
distribution of GDP per capita is more equal when real
GDP is used, compared to using nominal GDP.

Price Level Index

The price level index (PLI), defined as the ratio of the PPP
to the exchange rate, is a measure of the general price level
in an economy, expressed relative to Hong Kong, China
and to the regional index of 100. These PLIs are shown
in Columns 15 and 16 of Table 5.1. It is clear from these
columns that, for 2016, the price levels in all economies
were lower than the level in Hong Kong, China.

Figure 5.6 plots the PLIs (Asia and the Pacific = 100) of
the 20 participating economies against their real GDP per
capita (in logarithmic scale). The figure shows that price
levels in a majority of the economies were higher than the
regional average of 100, as represented by the horizontal
red line, in 2016. Further, there is a clear and positive
association between the PLIs and real GDP per capita,

Figure 5.6: Price Level Index versus Real Gross Domestic Product Per Capita, 2016
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implying that price levels tend to be higher in richer
economies (generally referred to as the Penn effect).

A reliable indicator of material well-being in
any given economy is household consumption
expenditure or household final consumption. This
aggregate as presented in this report combines
individual consumption expenditure by households
with expenditure by nonprofit institutions serving
households (NPISHs). The
considering these two together is that, in many

main reason for
economies, national accounts are not detailed enough
to provide independent estimates of expenditures
by NPISHs. These estimates can be obtained from
household expenditure surveys, where households
are asked to report the part of consumption
expenditure that is provided by NPISHs. Results
from the ICP for individual consumption expenditure
by households (ICEH) are also of critical importance
when it comes to poverty assessment in the Asia and
Pacific region as well as in the world. The original
international poverty line of $1 per day—a measure of
extreme poverty—was based on PPPs for household
consumption expenditure. Following the completion
of the ICP’s 2011 cycle, the international poverty
line was set at $1.90 per day and is currently used
for monitoring global and regional progress on the
elimination of extreme poverty under the Sustainable
Development Goals.

The total household expenditures by individuals
and NPISHs are shown in real and nominal terms in
Columns 4 and 5 of Table 5.2. For the 20 participating
economies, these expenditures were HK$65.273 trillion
and HK$28.615 trillion, respectively, in 2016. Real
expenditure was roughly 2.3 times that of nominal
expenditure, in large part due to the fact that the
PPPs for ICEH were lower than the exchange rates,
except in the case of Singapore with a PPP roughly
the same as its exchange rate. The economy with the
largest real ICEH was India, with HK$30.266 trillion,

which was roughly 1,780 times the economy with the
smallest real ICEH, Maldives (HK$17 billion). India
was then followed by Indonesia (HK$8.743 trillion),
Pakistan (HK$4.366 trillion), and the Philippines
(HK$3.648 trillion) as the next three economies with the
largest real ICEH.
Adjusting for differences in population sizes
(Figure 5.7) provides a different picture of the
standard of consumption and the material well-being
experienced by people living in different economies.
Hong Kong, China had the highest ICEH per capita in
2016—about 31% higher than that of the second-ranked
economy, Singapore. Singapore had the highest GDP
per capita, but a much lower ICEH per capita (due to
the substantial size of net exports in Singapore’s GDP).
While India was the largest economy in terms of total
size of real ICEH, it was ranked 15th in terms of real
ICEH per capita among the 20 economies. Nepal had
the lowest real GDP per capita, below Cambodia and
Bangladesh—the three lowest-ranked economies.

A comprehensive measure of goods and services
consumed by households is actual individual consumption
by households (AICH). This measure captures individual
consumption expenditure by households and NPISHs
plus expenditures by government on, predominantly,
education and health services provided to households.
These expenditures are termed “individual consumption
expenditure” by the government because they are
undertaken on behalf of households and are therefore
part of a household’s material well-being. Meanwhile,
government services such as police, firefighting,
and defense are classified as collective consumption
expenditure because they are provided to the population
as a whole. AICH is a better measure of material well-
being than is overall GDP because it includes consumption
by households from all three sources—consumption
expenditure incurred by households, expenditure
incurred by NPISHs on behalf of households, and

government expenditure on behalf of households.
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Figure 5.7: Real and Nominal Individual Consumption Expenditure by Households Per Capita, 2016
(HK$)

Hong Kong, China

Singapore

Taipei,China
Malaysia 39,891 74,868

; 71,222
Brunei Darussalam 43,986

Fiji 51,232
Thailand 49,344
Sri Lanka 38,782
Maldives 36,464

Philippines 35,338
Indonesia 33,794
Mongolia 33,430

Bhutan 27,224
Viet Nam 23,349
India
Pakistan 0,368 22,343
Lao PDR 07 6;3‘791
Bangladesh 16,613
Cambodia s 8;6,375
Nepal 10,971

0 50,000

Real ICEH

100,000

224,892
224,892
156,134
160,174
147,935

92,238

150,000 200,000 250,000

Nominal ICEH

HK$ = Hong Kong dollar, ICEH = individual consumption expenditure by households, Lao PDR = Lao People’s Democratic Republic.

Note: In this figure, individual consumption expenditure by households includes expenditure by nonprofit institutions serving households.

Source: Asian Development Bank estimates.

Table 5.3 shows comparisons of price levels and real
expenditures for AICH in 2016. The total size of
real AICH for the 20 participating economies was
HK$70.975 trillion, compared to nominal AICH of
HK$30.701 trillion. India had the largest total AICH
both in real and nominal terms, with HK$31.755 trillion
and HKS$10.816 trillion, respectively. By contrast,
the economy with the smallest real AICH was
Maldives, with HK$21 billion. Columns 2 and 3
of Table 5.3 show that the PPPs for almost all
economies were less than their exchange rates,
meaning that their price levels for AICH (with
Hong Kong, China as 100) would all be less than 100
(as shown in Column 16): India had the lowest PLI
of 34. With reference to the regional average equal to
100, six of the 20 participating economies had PLIs
less than 100. It should be noted that, as India had the
largest share of real AICH expenditure (44.74%), the
regional average price level is influenced by the price
level for India.

Real AICH per capita is an appropriate indicator
of welfare and material well-being. In 2016,
Hong Kong, China had the highest real AICH per
capita (HK$238,180), with Nepal recording the
lowest (HK$11,783). Hong Kong, China posted real
AICH per capita that was 7.79 times the regional
average, 9.74 times the real AICH per capita of India,
and 1.37 times that of Singapore.

Government final consumption expenditure (GFCE)
is the sum of individual consumption expenditure
by government (ICEG) and collective consumption
ICEG is
predominantly expenditure on health and education

expenditure by government (CCEG).

services provided to households, whereas CCEG
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refers to services provided to the general population,
including general administration, defense, police,
firefighting, and environmental protection. Thus,
ICEG is the part of government expenditure that
has a direct bearing on the standard of living of the
population, and its role is partly examined through
the levels for AICH (because ICEG is one of the
components of AICH). Comparative analyses of real
GFCE per capita and its components provide useful
insights into how governments play different roles in
different economies.

The size of GFCE for the 20 participating economies
in real terms was HKS$12.646 trillion in 2016,
compared to HK$5.329 trillion in nominal terms,
as shown in Columns 4 and 5 of Table 5.4. India
had the highest total GFCE of HK$3.923 trillion,
with Maldives recording the lowest total GFCE of
HK$10 billion. The PPPs for GFCE were again lower
than the exchange rates, with price level indexes
(with Hong Kong, China = 100) less than 50 for
15 of the 20 economies (as shown in Column 16 of
Table 5.4). These low PLIs were observed despite
productivity adjustments made to wages and salaries
of government employees as a part of government

compensation.

In terms of real GFCE per capita in 2016,
Brunei Darussalam had the highest at HK$140,177,
which was more than 25 times the regional average of
HK$5,447. Nepal had the lowest real GFCE per capita
in 2016 (HK$1,634).

Gross fixed capital formation (GFCF) is an important
component of GDP from a policy perspective. GFCF
includes physical infrastructure, such as construction of
residential and nonresidential buildings; construction
of civil engineering works, such as roads, bridges,
railways, ports, and energy networks; and purchases
of machinery and equipment. Investments in GFCF
are essential to promote an economy’s productive

capacity and potential for future growth. High income
economies generally invest more into GFCF on a per
capita basis.

In 2016, the total GFCF across the 20 participating
economies was HK$24.318 trillion in real terms and
HK$12.828 trillion in nominal terms (Table 5.5).
The PPPs for all economies, except for the reference
economy, were less than the corresponding exchange
rates, which meant that the PLIs were all less than
100, using Hong Kong, China as the base. India, at
HK$10.887 trillion, recorded the highest total GFCF
in real terms, while Fiji recorded the lowest with
HKS$10 billion. Regional GFCF per capita, in real
and nominal terms, was HK$10,474 and HK$5,525,
respectively. The economy with the highest real GFCF
per capita was Brunei Darussalam (HK$143,085),
followed by Singapore (HK$134,115) and Hong Kong,
China (HK$72,952).

PPPs from an ICP benchmark year can be extrapolated
to nonbenchmark years using GDP deflator at the
GDP level and using CPI for ICEH by using the
conventional method employed in the World Bank’s
World Development Indicators (WDI) database for
extrapolating PPPs with the US dollar as the reference
currency. The methodology of extrapolation at
aggregate level is described on pages 22 to 24 of
this research study. In Table 5.6, the extrapolated
PPPs for 2016 from the revised results of ICP’s 2011
cycle are compared against the actual PPPs from the
2016 research study. At the GDP level, the ratios of
actual to extrapolated PPPs range from 0.90 to 1.13,
with the exception of Brunei Darussalam with 1.26.
At the ICEH level, the ratios range from 0.88 to 1.12.
Although differences can be observed between the
actual and extrapolated PPPs, their ratios appear to
have no systematic pattern with an average of 1.02 at
the GDP level and 1.01 at the ICEH level. The reduced
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Table 5.6: Ratio of 2016 Purchasing Power Parities to Extrapolations from 20112

GDP
Actual Extrapolated PPP
Economy 2016 PPP from 20112
@ @ (©)

Bangladesh 4.81 5.36
Bhutan 3.55 3.67
Brunei Darussalam 0.11 0.09
Cambodia 255.51 250.62
Fiji 0.16 0.18
Hong Kong, China 1.00 1.00
India 3.27 3.23
Indonesia 789.01 712.66
Lao People’s Democratic Republic 506.58 526.10
Malaysia 0.28 0.26
Maldives 1.52 1.69
Mongolia 125.44 114.40
Nepal 6.11 571
Pakistan 591 5.22
Philippines 312 3.25
Singapore 0.16 0.15
Sri Lanka 8.83 8.33
Taipei,China 2.72 2.73
Thailand 213 2.23
Viet Nam 1,247.01 1,392.68

ICEH
Ratio of Actual to Actual Extrapolated PPP Ratio of Actual to
Extrapolated 2016 PPP from 20112 Extrapolated
©) ® (O] @
0.90 4.81 4.98 0.97
0.97 3.82 3.58 1.07
1.26 0.11 0.12 0.90
1.02 258.29 252.68 1.02
0.90 0.15 0.17 0.91
1.00 1.00 1.00 1.00
1.01 2.94 3.20 0.92
111 820.30 749.93 1.09
0.96 547.75 549.57 1.00
1.10 0.28 0.26 1.09
0.90 158 1.56 1.01
1.10 127.16 125.20 1.02
1.07 6.12 5.78 1.06
1.13 5.66 511 111
0.96 2.93 3.08 0.95
1.07 0.18 0.17 1.06
1.06 9.24 8.26 112
0.99 2.60 2.51 1.04
0.95 2.12 2.00 1.06
0.90 1,229.38 1,390.00 0.88

GDP = gross domestic product, ICEH = individual consumption expenditure by households, PPP = purchasing power parity.

22011 purchasing power parities (PPPs) are revised PPPs based on the comparisons of the 20 economies common between the ICP’s 2011 cycle and 2016 research study.

Note: In this table, individual consumption expenditure by households includes expenditure by nonprofit institutions serving households.

Sources: Gross domestic product (GDP) in local currency units and consumer price index were supplied by the participating economies for the International Comparison Program.
GDP deflators for Bangladesh, Cambodia, Fiji, India, Malaysia, Maldives, Nepal, and Thailand were sourced from: Asian Development Bank. 2019. Key Indicators for Asia and the
Pacific 2019. Manila: Asian Development Bank. GDP deflator for the Lao People’s Democratic Republic was derived from: International Monetary Fund. International Financial
Statistics. http://data.imf.org/ (accessed 21 January 2020). For Fiji, GDP was rebased to 2011, noting a base year revision and a break in series in 2014. The purchasing power

parities used to calculate real GDP are Asian Development Bank estimates.

information approach makes use of comparisons of
price data for a subset of comparable items priced
in the 2011 benchmark, and at the higher aggregate
levels the estimates from it can be considered more
robust than conventional extrapolation method.

The PPP results, based on the reduced information
method for Asia and the Pacific in 2016, have similar
patterns to those observed for the ICP’s 2011 and
2017 cycles. However, caution must be exercised in
comparing this study’s results with the 2011 and 2017
cycles because the People’s Republic of China—the

largest economy in the region—and Myanmar did not
contribute 2016 data to the study.

For interested users and researchers, there is a wealth
of information available from the ICP’s 2017 cycle in
Asia and the Pacific, in the comprehensive report
published in October 2020. The ICP’s 2017 cycle
covered 22 economies from across the region, with the
People’s Republic of China and Myanmar taking part.
Detailed data from the ICP’s 2017 cycle—including PPPs,
PPP-based expenditure aggregates, and PLIs for 44
expenditure categories—are provided through online
tables and a database (https://icp.adb.org) that can be
used to conduct in-depth analyses.


https://icp.adb.org

This research study on 2016 purchasing power parities
(PPPs) for select economies in Asia and the Pacific
was anchored on the reduced information approach,
which was also pursued in the study conducted by
the Asian Development Bank (ADB) in 2009. Given
the enormous resources required to conduct price
surveys at the national, regional, and global levels for
each cycle of the International Comparison Program
(ICP), research is needed to devise reliable methods for
updating PPPs in nonbenchmark years, so that these
methods are sufficiently less costly than conducting a
full-scale benchmark. This was the main motivation of
this study which replicated the 2009 methodology with
some improvements. While for the household price
surveys the same reduced information approach was
applied, considering the limitations of this approach
to price surveys for gross fixed capital formation and
government compensation, full-scale price surveys
were implemented. There were several studies in the
1970s and 1980s in this direction, but the issue had
not been pursued in more recent decades because the
main focus for the ICP was on increasing coverage and
participation of economies worldwide—a goal that
has been accomplished, with full participation of 177
economies in the ICP’s 2011 cycle and 176 economies in
its 2017 cycle.

This study on 2016 data, along with the 2009 update,
demonstrates that the reduced information approach,
which is based on price data collected for only a subset
of items, is feasible. Despite this feasibility, however,
there are a number aspects of the approach that need
to be examined and, more importantly, it is necessary to
establish the robustness of the approach when applied
at different points in time.

The combinatorial approach is designed to pick the
best subset of items that will result in basic-heading
level PPPs that are closest to the actual PPPs derived
using price data supplied by the economies on the
full list of items used in an ICP benchmark cycle. This
means that the combinatorial approach is sensitive to
small changes in the price data provided. It is useful
to compare the subsets of items selected as a part of
the 2009 and 2016 price collection surveys. The “Rice”
basic heading had a total of 20 items in the ICP’s 2011
benchmark cycle, of which 19 were common with the
2005 list. The problem was to select the best subset of
six items (based on a sampling ratio of 30%) in 2009
and 2016. These were:

2009 Survey: Premium rice #1, Premium rice #3,
Premium rice #4, Brown rice, White rice #1, and
White rice #2.

2016 Survey: White rice #3, White rice #2, Whiterice #8;
Premium rice #2, Brown rice, and Glutinous rice.

“White rice #2” and “Brown rice” were the only two items
common to both 2009 and 2016, even though “Rice”
is a basic heading with fairly well-defined products.
“Glutinous rice” was an additional item under the “Rice”
basic heading in the ICP’s 2011 cycle. Price relativities
between the other items did not change substantially.



In this regard, it would be useful to also conduct these
comparisons for data from the ICP’s 2017 cycle, to
examine the robustness of the core list of products
selected in the basic headings resulting from the
combinatorial approach.

In identifying the products to be priced in 2016, a 30%
sample of items (core list) from the ICP’s full 2011
product list was selected for each basic heading using
a combinatorial approach. This approach assumes that
most of the products priced in 2011 were relevant in
2016. While the specifications of many food items may
not change significantly between two time periods,
specifications for electronic products are likely to
change due to rapid changes in technology, changes
in models, obsolescence, or entry of new products. For
2016 price collection, the core product list was further
refined by excluding obsolete items and including a set
of electronic and fast-evolving items.

Efforts were made to ensure that all economies could
satisfy the minimum requirement for PPP calculation,
i.e,, the pricing of at least one product in each basic
heading. This was sometimes not possible when the
product list had very limited items, or if the items
were unrepresentative in some economy, and the
result was gaps in pricing. The problem of missing
prices for some basic headings, and consequent
failure of the country-product-dummy method for
any given economy in this research study, meant that
it was necessary to undertake gap-filling processes
to ensure the connectivity of the price matrix. Under
certain scenarios, however, it may not be possible to
gap-fill in any meaningful manner. Further, the fewer
the number of items in a basic heading (say just one
item priced in a basic heading) would increase the
size of error. These procedures and their implications
need to be explored carefully.

Adjusting basic-heading PPPs based on the reduced
information (core list)—determined on the basis
of a combinatorial approach and a predetermined
proportion to be sampled—to basic-heading PPPs
derived using the full list price information is a
critical step in the procedure used for the 2009 and
2016 updates. This approach relies on the strong
assumption that the adjustment factors, derived
using PPPs for the core list and the full list in the
ICP’s 2011 benchmark year, would still be applicable
for 2016. However, the results outlined in Chapter 5
of this report indicate that these adjustment factors
may not usually be stable. Tables 6.1 and 6.2 present
the adjustment factors for the “Rice” basic heading
from the ICP’s 2005 and 2011 cycles, which were used
for the 2009 and 2016 updates, respectively.

Itisimportant to note that economy participation in the
2009 and 2016 updates was different, with 20 economies
common to both years, and with one additional economy
(the People’s Republic of China - not shown in the table)
participating in 2009. Notwithstanding this difference,
the adjustment factors for the “Rice” basic heading
in Tables 6.1 and 6.2 differ significantly for some
economies. For Bhutan, the adjustment in 2016
was +25% compared to +3% in 2009. In the case of
Viet Nam, the adjustment was +7% in 2016 compared
to -11% in 2009, and for Thailand the adjustment was
+7% in 2016 compared to -8% in 2009. For Indonesia,
the adjustment factor in 2016 was +5% compared to
-16% in 20009.

Differences in the adjustment factors can be observed
between Table 4.7 and the corresponding table
in the 2009 report (ADB 2012a, 26), although the
differences in adjustment factors at the higher levels
of aggregates are less pronounced. Such differences
however point to the instability in the adjustment
factors; an important aspect given that this study’s
results are influenced by these adjustment factors.

In addition, the price surveys for household
consumption items for the ICP’s 2011 cycle covered
all geographic areas of the participating economies,



Table 6.1: Adjustment Factors for “Rice” Basic Heading, 2005 International Comparison Program Used for 2009 Update

(HK$=1.00)
Basic Heading
Basic Heading Code Description
1101111 Rice

BAN BHU BRU CAM FIJ HKG IND INO LAO MAL MLD MON NEP PAK PHI SIN SRI TAP THA VIE
105 1.03 094 107 111 1.00 1.09 0.84 090 1.04 091 098 0.85 0.87 0.99 1.11 0.90 0.98 0.92 0.89

BAN = Bangladesh; BHU = Bhutan; BRU = Brunei Darussalam; CAM = Cambodia; F1J = Fiji; HKG = Hong Kong, China; IND = India; INO = Indonesia;
LAO = Lao People’s Democratic Republic; MAL = Malaysia; MLD = Maldives; MON = Mongolia; NEP = Nepal; PAK = Pakistan; PHI = Philippines; SIN = Singapore; SRI = Sri Lanka;

TAP = Taipei,China; THA = Thailand; VIE = Viet Nam.

Source: Asian Development Bank estimates for Hong Kong, China = 1.00 calculated from core-to-full ratios available in Asian Development Bank. 2012a. 2009 Purchasing Power Parity
Update for Selected Economies in Asia and the Pacific: A Research Study. Manila. https://www.adb.org/publications/2009-purchasing-power-parity-update-selected-economies-asia-and-

pacific-research-study.

Table 6.2: Adjustment Factors for “Rice” Basic Heading, 2011 International Comparison Program Used for 2016 Research Study

(HK$=1.00)
Basic Heading
Basic Heading Code Description
1101111 Rice

BAN BHU BRU CAM FIJ HKG IND INO LAO MAL MLD MON NEP PAK PHI SIN SRI TAP THA VIE
0.99 125 0.99 1.07 1.03 1.00 1.05 1.05 0.94 0.99 1.05 0.97 0.96 099 111 112 091 098 1.07 1.07

BAN = Bangladesh; BHU = Bhutan; BRU = Brunei Darussalam; CAM = Cambodia; F1J = Fiji; HKG = Hong Kong, China; IND = India; INO = Indonesia;
LAO = Lao People’s Democratic Republic; MAL = Malaysia; MLD = Maldives; MON = Mongolia; NEP = Nepal; PAK = Pakistan; PHI = Philippines; SIN = Singapore; SRI = Sri Lanka;

TAP = Taipei,China; THA = Thailand; VIE = Viet Nam.
Source: Asian Development Bank estimates.

whereas the price surveys in 2016 were limited to the
capital city of each economy. This, however, is based
on another strong assumption that the 2011 capital-
to-national price relationship of individual items
selected in the core list are also stable over a long
period of time, which may not hold for many fast-
growing economies of Asia.

The 2009 and 2016 updates used a minimum sample
of 30% of items from the ICP’s full product list in
2005 and 2011, respectively. Obviously, this does
not work for basic headings with a small number
of items, so a higher percentage is needed in some
cases. A more objective criterion to select the size of
the item subset could be developed. The best results,
i.e., zero deviations, are obtained when 100% of the
items are included for pricing. The root mean square
error, between the basic-heading level PPPs with full

and core product lists, increases when the percentage
of the sample decreases from 100%. An optimal
minimum proportion needs to be determined, but
this proportion may differ for each basic heading,.

The combinatorial method used to select the core
product lists for price surveys relies on reducing
the difference between PPPs derived from the full
list and those obtained using the reduced list for a
basic heading. This approach may, however, result
in increasing standard error associated with the
estimated PPPs. Decreasing the number of items
priced in a basic heading will automatically increase
standard errors, while noninclusion of items that
are priced in most of the economies in the core list
is also likely to increase standard errors. The current
approach does not consider the reliability of the
estimated PPPs.


https://www.adb.org/publications/2009-purchasing-power-parity-update-selected-economies-asia-and-pacific-research-study
https://www.adb.org/publications/2009-purchasing-power-parity-update-selected-economies-asia-and-pacific-research-study
https://www.adb.org/publications/2009-purchasing-power-parity-update-selected-economies-asia-and-pacific-research-study.

The ICP is a resource-intensive statistical initiative,
with the burden of price collection largely borne by
the participating economies. Scarce financial and
human resources need to be allocated in large volumes
to support the participation of economies in the ICP.
Overall, while the reduced information approach
used in this study (or some modified version of it)
can be considered satisfactory for an update, it may
not be suitable for a full benchmark cycle because
relationships between capital-city prices and those for
the rest of an economy—as well as the relationships
between PPPs from the core list and those from the
full list—may not remain stable and are likely to change
over time. However, even with these limitations, the
approach is likely to give more reliable estimates
than the conventional extrapolation methodology for
estimating higher level aggregate for updating PPPs in
years between benchmarks. Moreover, extrapolation
of other aggregates such as for gross fixed capital
formation and government final consumption
expenditure are not available using the extrapolation
method due to the lack of reliable deflators needed for
extrapolation. Reliable PPPs for these aggregates are
best estimated by comparing prices of representative
list of full range items across economies.

It may also be that the reduced information approach
used in this and the earlier 2009 study was being
explored to estimate PPPs for years between
benchmarks at a time when the ICP was implemented
at extended intervals, with the two ICP cycles since
2005 being implemented every 6 six years (2011
and 2017). With the decision of the United Nations
Statistical Commission in 2016, the ICP has become a
permanent element of the United Nations Statistical
Commission’s global statistical work program to
be implemented every 3 years, and with this the
limitations in the availability of more frequent PPPs
over time have been substantially resolved.

In Asia and the Pacific, most national statistical offices
are expected to participate in the ICP cycles every 3
years. The two main challenges will be: (i) whether

the current burden of a full-scale benchmark can
be made lighter in terms of survey workload, and
(i) whether reliable PPPs can be produced for years
between benchmarks. One possibility to address the
second challenge is to use the reduced information
approach for the 2 years between each benchmark
cycle. There is, however, an inherent practical problem
in this solution: the reduced information approach
requires identifying a core list of products drawn using
combinatorial approach from the ICP’s full benchmark
product list, for which the availability of the ICP
benchmark results is a must. Unfortunately, due to the
nature of the ICP, these results are currently available
only in the third year following the benchmark year
in which the price data are collected. In view of this,
it may not be possible to derive a reduced list using
combinatorial approach for survey in the two years
immediately following the benchmark year. Another
alternative is to adopt the rolling price survey approach,
which is followed in the Statistical Office of the
European Communities (Eurostat) and Organisation
for Economic Co-operation and Development
comparisons, and has the potential to provide annual
PPPs. This approach has also been recommended by
the United Nations Statistical Commission (ECOSOC
2016b). Application of the rolling price survey
approach will, of course, require consultations within
the region and a careful assessment that its logistical,
methodological, and data needs are satisfied by
economies in Asia and the Pacific.

Notwithstanding the limitations, this study provides
lessons and guiding parameters which may be useful
in designing the rolling price survey approach, which
requires that the price movements in the ICP closely
resemble those in the CPI—somewhat analogous to
the requirement between core and full product lists
in the reduced information approach.

As the regional implementing agency for the ICP in
Asia and the Pacific, ADB will continue to examine
various alternatives for ICP implementation in the
region and will consider solutions that may better
suit the needs, statistical capacities, and availability
of resources of the region’s economies.



The statistical tables in this appendix are results from the research study on the reduced
information approach produced by the Asian Development Bank (ADB) as the regional implementing
agency for the International Comparison Program (ICP) for Asia and the Pacific. The results are
based on 2016 data supplied by the 20 economies that participated in the research study. It may be noted
that the sole objective of the research initiative was to implement and explore a methodology (presented in
Chapter 4) as an alternative to the conventional methodology of extrapolating PPPs for nonbenchmark years.

The tables include gross domestic product (GDP) and its major aggregates of actual individual consumption
by households (AICH); individual consumption expenditure by households (ICEH) and nonprofit institutions
serving households (NPISHs); government final consumption expenditure (GFCE), gross fixed capital
formation (GFCF); changes in inventories and acquisitions less disposals of valuables; and balance of exports
and imports. The shares in GDP within each economy and to Asia and the Pacific region are also presented.

These expenditure aggregates were derived using the Gini-Eltet6-Koves-Szule (GEKS) method. The real
expenditure for each aggregate is derived by dividing the nominal expenditures estimated in local currency
units by a purchasing power parity (PPP) that is specific to that aggregate, so real expenditure for such
an aggregate may not equal the total of its components’ real expenditures within an economy. Some PPPs
presented are reference PPPs. For the detailed list of reference PPPs, see Appendix 2. When an economy’s
implementing agency is not able to provide prices for any of the items for any category corresponding to the
available GDP expenditures, the regional implementing agency estimates the PPP for this category using gap-
filling techniques based on the country-product-dummy approach.

The list of tables is as follows:

Table Al.1 Purchasing Power Parities, 2016 (Hong Kong, China as base)

Table A1.2 Price Level Indexes, 2016 (Hong Kong, China = 100)

Table Al1.3 Price Level Indexes, 2016 (Asia and the Pacific = 100)

Table Al.4 Real Expenditure, 2016 (HK$ billion)

Table Al.5 Economy Shares of Real Expenditure to Asia and the Pacific, 2016 (%)
Table Al.6 Real Expenditure Per Capita, 2016 (HK$)

Table Al.7 Real Expenditure Per Capita Index, 2016 (Asia and the Pacific = 100)
Table A1.8 Shares of Nominal Expenditure, 2016 (%)

Table A1.9 Gross Domestic Product, 2016 (local currency unit, billion)
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Code
1100000
1102311
1104A
1104421

1105131
1105331
1105511

1105622
1106311

1107141
1107351

1109211

1109231

1109431
1112211

1112411
1112511

1112611

1112621

1112711

1113111
1200000
1201111
1202111
1203111

1204111
1205111
1300000
1301111
1302111
1302112
1302113
1302121
1302122
1302123
1302124
1302221
1302231
1302241
1302251
1303111

1304111
1304221
1304231

Description
Individual Consumption Expenditure by Households
Narcotics
Actual and imputed rentals for housing
Miscellaneous services relating to the dwelling

Repair of furniture, furnishings, and floor coverings
Repair of household appliances
Major tools and equipment

Household services
Hospital services

Animal drawn vehicles
Combined passenger transport

Major durables for outdoor and indoor recreation

Maintenance and repair of other major durables for
recreation and culture

Games of chance

Prostitution

Social protection
Insurance

Financial intermediation services indirectly measured
Other financial services n.e.c.
Other services n.e.c.

Net purchases abroad

Individual Consumption Expenditure by NPISHs
Housing - NPISHs

Health - NPISHs

Recreation and culture - NPISHs

Education - NPISHs

Social protection and other services - NPISHs
Individual Consumption Expenditure by Government
Housing

Pharmaceutical products

Other medical products

Therapeutic appliances and equipment
Outpatient medical services

Outpatient dental services

Outpatient paramedical services

Hospital services

Intermediate consumption

Gross operating surplus

Net taxes on production

Receipts from sales

Recreation and culture

Education benefits and reimbursements
Intermediate consumption
Gross operating surplus

Reference

Tobacco

Volume relatives of individual consumption expenditures by households
Maintenance and repair of dwelling

Water supply

Maintenance and repair of dwelling

Maintenance and repair of dwelling

Major household appliances whether electric or not

Small electric household appliances

Small tools and miscellaneous accessories

Maintenance and repair of dwelling

Medical services

Dental services

Paramedical services

Bicycles

Fuels and lubricants for personal transport equipment

Maintenance and repair of personal transport equipment

Other services in respect of personal transport equipment

Passenger transport by railway

Passenger transport by road

Passenger transport by air

Passenger transport by sea and inland waterway

Bicycles

Audiovisual, photographic, and information-processing equipment
Recording media

Repair of audiovisual, photographic, and information-processing equipment
Maintenance and repair of personal transport equipment

Repair of audiovisual, photographic, and information-processing equipment
Recreational and sporting services

PPP for ICEH (110000), excluding health and education basic headings and basic headings with

reference PPPs
Compensation of employees from health and education services

PPP for ICEH (110000), excluding health and education basic headings and basic headings with

reference PPPs

PPP for ICEH (110000), excluding health and education basic headings and basic headings with

reference PPPs

PPP for ICEH (110000), excluding health and education basic headings and basic headings with

reference PPPs

PPP for ICEH (110000), excluding health and education basic headings and basic headings with

reference PPPs
Exchange rates

Actual and imputed rentals for housing

Compensation of employees from production of health services

Cultural services

Recreational and sporting services

Compensation of employees from production of education services
Compensation of employees from production of health and education services

Actual and imputed rents

Pharmaceutical products (HHC)

Other medical products (HHC)

Therapeutic appliances and equipment (HHC)

Medical services (HHC)

Dental services (HHC)

Paramedical services (HHC)

Hospital services (HHC)

PPP for ICEH (110000), excluding basic headings with reference PPPs
PPP for GFCF (150000), excluding basic headings with reference PPPs
Compensation of employees from production of health services
Compensation of employees from production of health services
Cultural services

Recreational and sporting services

Education (1110000)

PPP for ICEH (110000), excluding basic headings with reference PPPs
PPP for GFCF (150000), excluding basic headings with reference PPPs

continued on next page



Appendix 2 continued

Code

1304241
1304251
1305111
1400000
1401121
1401131
1401141
1401151
1500000
1501122
1501311

1502111

1503111
1600000
1601111
1601112

Description
Net taxes on production
Receipt from sales
Social protection
Collective Consumption Expenditure by Government
Intermediate consumption
Gross operating surplus
Net taxes on production
Receipts from sales
Gross Capital Formation
Other transport equipment
Other products

Changes in inventories

Acquisitions less disposals of valuables
Balance of Exports and Imports
Exports of goods and services

Imports of goods and services

Reference
Compensation of employees from production of education services
Compensation of employees from production of education services
Compensation of employees from production of health and education services

PPP for ICEH (110000), excluding basic headings with reference PPPs
PPP for GFCF (150000), excluding basic headings with reference PPPs
Compensation of employees from production of collective services
Compensation of employees from production of collective services

Road transport equipment

Electrical and optical equipment

General purpose machinery

Special purpose machinery

Road transport equipment

Referenced to basic headings classified as containing predominantly goods, excluding basic headings
with reference PPPs

Exchange rates

Exchange rates
Exchange rates

GFCF = gross fixed capital formation, HHC = household consumption, ICEH = individual consumption expenditure by households, n.e.c. = not elsewhere classified,
NPISHs = nonprofit institutions serving households, PPP = purchasing power parity.

Note: The reference PPPs used in the research study on 2016 data are the same as those used in the International Comparison Program’s 2017 and 2011 revised results.
Source: Based on International Comparison Program Inter-Agency Coordination Group meeting (23-25 October 2019) and recommendations from the 2017 International
Comparison Program Technical Advisory Group.



Code

1000000
1100000
1101000
1101100
1101110
1101111
1101112
1101113
1101114
1101115
1101120
1101121
1101122
1101123
1101124
1101125
1101130
1101131
1101132
1101140
1101141
1101142
1101143
1101144
1101150
1101151
1101153
1101160
1101161
1101162
1101170
1101171
1101172
1101173
1101180
1101181
1101182
1101183
1101190
1101191
1101200
1101210
1101211
1101220
1101221
1102000
1102100
1102110
1102111
1102120
1102121
1102130
1102131
1102200
1102210
1102211
1102300
1102310
1102311
1103000
1103100
1103110
1103111
1103120
1103121

Name
Gross Domestic Product
Individual Consumption Expenditure by Households
Food and nonalcoholic beverages
Food
Bread and cereals
Rice
Other cereals, flour, and other cereal products
Bread
Other bakery products
Pasta products and couscous
Meat
Beef and veal
Pork
Lamb, mutton, and goat
Poultry
Other meats and meat preparations
Fish and seafood
Fresh, chilled, or frozen fish and seafood
Preserved or processed fish and seafood
Milk, cheese, and eggs
Fresh milk
Preserved milk and other milk products
Cheese and curd
Eggs and egg-based products
Oils and fats
Butter and margarine
Other edible oils and fats
Fruit
Fresh or chilled fruit
Frozen, preserved, or processed fruit and fruit-based products
Vegetables

Fresh or chilled vegetables, other than potatoes and other tuber vegetables

Fresh or chilled potatoes and other tuber vegetables

Frozen, preserved, or processed vegetables and vegetable-based products

Sugar, jam, honey, chocolate, and confectionery
Sugar

Jams, marmalades, and honey

Confectionery, chocolate, and ice cream

Food products n.e.c.

Food products n.e.c.

Nonalcoholic beverages

Coffee, tea, and cocoa

Coffee, tea, and cocoa

Mineral waters, soft drinks, fruit and vegetable juices
Mineral waters, soft drinks, fruit and vegetable juices
Alcoholic beverages, tobacco, and narcotics
Alcoholic beverages

Spirits

Spirits

Wine

Wine

Beer

Beer

Tobacco

Tobacco

Tobacco

Narcotics

Narcotics

Narcotics?

Clothing and footwear

Clothing

Clothing materials, other articles of clothing, and clothing accessories
Clothing materials, other articles of clothing, and clothing accessories
Garments

Garments

GDP

Main Aggregate
Category
Group

Class

Basic Heading
Basic Heading
Basic Heading
Basic Heading
Basic Heading
Class

Basic Heading
Basic Heading
Basic Heading
Basic Heading
Basic Heading
Class

Basic Heading
Basic Heading
Class

Basic Heading
Basic Heading
Basic Heading
Basic Heading
Class

Basic Heading
Basic Heading
Class

Basic Heading
Basic Heading
Class

Basic Heading
Basic Heading
Basic Heading
Class

Basic Heading
Basic Heading
Basic Heading
Class

Basic Heading
Group

Class

Basic Heading
Class

Basic Heading
Category
Group

Class

Basic Heading
Class

Basic Heading
Class

Basic Heading
Group

Class

Basic Heading
Group

Class

Basic Heading
Category
Group

Class

Basic Heading
Class

Basic Heading

Expenditure Level

continued on next page
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Code
1103140
1103141
1103200
1103210
1103211
1103220
1103221
1104000
1104a
1104a
1104a
1104300
1104310
1104311
1104400
1104410
1104411
1104420
1104421
1104500
1104510
1104511
1104520
1104521
1104530
1104531
1105000
1105100
1105110
1105111
1105120
1105121
1105130
1105131
1105200
1105210
1105211
1105300
1105310
1105311
1105320
1105321
1105330
1105331
1105400
1105410
1105411
1105500
1105510
1105511
1105520
1105521
1105600
1105610
1105611
1105620
1105621
1105622
1106000
1106100
1106110
1106111
1106120
1106121
1106130

Name
Cleaning, repair and hire of clothing
Cleaning, repair and hire of clothing
Footwear
Shoes and other footwear
Shoes and other footwear
Repair and hire of footwear
Repair and hire of footwear
Housing, water, electricity, gas, and other fuels
Actual and imputed rentals for housing®
Actual and imputed rentals for housing®
Actual and imputed rentals for housing®
Maintenance and repair of the dwelling
Maintenance and repair of the dwelling
Maintenance and repair of the dwelling

Water supply and miscellaneous services relating to the dwelling

Water supply

Water supply

Miscellaneous services relating to the dwelling
Miscellaneous services relating to the dwelling?
Electricity, gas, and other fuels

Electricity

Electricity

Gas

Gas

Otbher fuels

Otbher fuels

Furnishings, household equipment, and routine household maintenance
Furniture and furnishings, carpets and other floor coverings

Furniture and furnishings

Furniture and furnishings

Carpets and other floor coverings

Carpets and other floor coverings

Repair of furniture, furnishings, and floor coverings
Repair of furniture, furnishings, and floor coverings?
Household textiles

Household textiles

Household textiles

Household appliances

Major household appliances, whether electric or not
Major household appliances, whether electric or not
Small electric household appliances

Small electric household appliances

Repair of household appliances

Repair of household appliances?

Glassware, tableware, and household utensils
Glassware, tableware, and household utensils
Glassware, tableware, and household utensils

Tools and equipment for house and garden

Major tools and equipment

Major tools and equipment?

Small tools and miscellaneous accessories

Small tools and miscellaneous accessories

Goods and services for routine household maintenance
Nondurable household goods

Nondurable household goods

Domestic services and household services
Domestic services

Household services?

Health

Medical products, appliances, and equipment
Pharmaceutical products

Pharmaceutical products

Other medical products

Other medical products

Therapeutic appliances and equipment

Class

Basic Heading
Group

Class

Basic Heading
Class

Basic Heading
Category
Group

Class

Basic Heading
Group

Class

Basic Heading
Group

Class

Basic Heading
Class

Basic Heading
Group

Class

Basic Heading
Class

Basic Heading
Class

Basic Heading
Category
Group

Class

Basic Heading
Class

Basic Heading
Class

Basic Heading
Group

Class

Basic Heading
Group

Class

Basic Heading
Class

Basic Heading
Class

Basic Heading
Group

Class

Basic Heading
Group

Class

Basic Heading
Class

Basic Heading
Group

Class

Basic Heading
Class

Basic Heading
Basic Heading
Category
Group

Class

Basic Heading
Class

Basic Heading
Class

Expenditure Level

continued on next page
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Code

1106131
1106200
1106210
1106211
1106220
1106221
1106230
1106231
1106300
1106310
1106311
1107000
1107100
1107110
1107111
1107120
1107121
1107130
1107131
1107140
1107141
1107200
1107220
1107221
1107230
1107231
1107240
1107241
1107300
1107310
1107311
1107320
1107321
1107330
1107331
1107340
1107341
1107350
1107351
1107360
1107361
1108000
1108100
1108110
1108111
1108200
1108210
1108211
1108300
1108310
1108311
1109000
1109100
1109110
1109111
1109140
1109141
1109150
1109151
1109200
1109210
1109211
1109230
1109231
1109300

Name
Therapeutic appliances and equipment
Outpatient services
Medical services
Medical services
Dental services
Dental services
Paramedical services
Paramedical services
Hospital services
Hospital services
Hospital services?
Transport
Purchase of vehicles
Motor cars
Motor cars
Motor cycles
Motor cycles
Bicycles
Bicycles
Animal drawn vehicles
Animal drawn vehicles?
Operation of personal transport equipment
Fuels and lubricants for personal transport equipment
Fuels and lubricants for personal transport equipment
Maintenance and repair of personal transport equipment
Maintenance and repair of personal transport equipment
Other services in respect of personal transport equipment
Other services in respect of personal transport equipment
Transport services
Passenger transport by railway
Passenger transport by railway
Passenger transport by road
Passenger transport by road
Passenger transport by air
Passenger transport by air
Passenger transport by sea and inland waterway
Passenger transport by sea and inland waterway
Combined passenger transport
Combined passenger transport?
Other purchased transport services
Other purchased transport services
Communication
Postal services
Postal services
Postal services
Telephone and telefax equipment
Telephone and telefax equipment
Telephone and telefax equipment
Telephone and telefax services
Telephone and telefax services
Telephone and telefax services
Recreation and culture

Audiovisual, photographic, and information-processing equipment
Audiovisual, photographic, and information-processing equipment
Audiovisual, photographic, and information-processing equipment

Recording media
Recording media

Repair of audiovisual, photographic, and information-processing equipment
Repair of audiovisual, photographic, and information-processing equipment

Other major durables for recreation and culture
Major durables for outdoor and indoor recreation
Major durables for outdoor and indoor recreation?

Maintenance and repair of other major durables for recreation and culture
Maintenance and repair of other major durables for recreation and culture2

Other recreational items and equipment, gardens, and pets

Basic Heading
Group

Class

Basic Heading
Class

Basic Heading
Class

Basic Heading
Group

Class

Basic Heading
Category
Group

Class

Basic Heading
Class

Basic Heading
Class

Basic Heading
Class

Basic Heading
Group

Class

Basic Heading
Class

Basic Heading
Class

Basic Heading
Group

Class

Basic Heading
Class

Basic Heading
Class

Basic Heading
Class

Basic Heading
Class

Basic Heading
Class

Basic Heading
Category
Group

Class

Basic Heading
Group

Class

Basic Heading
Group

Class

Basic Heading
Category
Group

Class

Basic Heading
Class

Basic Heading
Class

Basic Heading
Group

Class

Basic Heading
Class

Basic Heading
Group

Expenditure Level

continued on next page
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Code

1109310
1109311
1109330
1109331
1109350
1109351
1109400
1109410
1109411
1109420
1109421
1109430
1109431
1109500
1109510
1109511
1109600
1109610
1109611
1110000
1110100
1110110
1110111
1111000
1111100
1111110
1111111
1111200
1111210
1111211
1112000
1112100
1112110
1112111
1112120
1112121
1112200
1112210
1112211
1112300
1112310
1112311
1112320
1112321
1112400
1112410
1112411
1112500
1112510
1112511
1112600
1112610
1112611
1112620
1112621
1112700
1112710
1112711
1113000
1113100
1113110
1113111
1200000
1201000
1201100

Name
Other recreational items and equipment
Other recreational items and equipment
Gardens and pets
Gardens and pets
Veterinary and other services for pets
Veterinary and other services for pets
Recreational and cultural services
Recreational and sporting services
Recreational and sporting services
Cultural services
Cultural services
Games of chance
Games of chance?
Newspapers, books, and stationery
Newspapers, books, and stationery
Newspapers, books, and stationery
Package holidays
Package holidays
Package holidays
Education
Education
Education
Education
Restaurants and hotels
Catering services
Catering services
Catering services
Accommodation services
Accommodation services
Accommodation services
Miscellaneous goods and services
Personal care
Hairdressing salons and personal grooming establishments
Hairdressing salons and personal grooming establishments
Appliances, articles, and products for personal care
Appliances, articles, and products for personal care
Prostitution
Prostitution
Prostitution?
Personal effects n.e.c.
Jewellery, clocks, and watches
Jewellery, clocks, and watches
Other personal effects
Other personal effects
Social protection
Social protection
Social protection2
Insurance
Insurance
Insurance?
Financial services n.e.c.
Financial intermediation services indirectly measured
Financial intermediation services indirectly measured?
Otbher financial services n.e.c.
Otbher financial services n.e.c.2
Otbher services n.e.c.
Otbher services n.e.c.
Otbher services n.e.c.2
Net purchases abroad
Net purchases abroad
Net purchases abroad
Net purchases abroad?
Individual Consumption Expenditure by NPISHs
Housing
Housing

Expenditure Level
Class
Basic Heading
Class
Basic Heading
Class
Basic Heading
Group
Class
Basic Heading
Class
Basic Heading
Class
Basic Heading
Group
Class
Basic Heading
Group
Class
Basic Heading
Category
Group
Class
Basic Heading
Category
Group
Class
Basic Heading
Group
Class
Basic Heading
Category
Group
Class
Basic Heading
Class
Basic Heading
Group
Class
Basic Heading
Group
Class
Basic Heading
Class
Basic Heading
Group
Class
Basic Heading
Group
Class
Basic Heading
Group
Class
Basic Heading
Class
Basic Heading
Group
Class
Basic Heading
Category
Group
Class
Basic Heading
Main Aggregate
Category
Group

continued on next page
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Code

1201110
1201111
1202000
1202100
1202110
1202111
1203000
1203100
1203110
1203111
1204000
1204100
1204110
1204111
1205000
1205100
1205110
1205111
1300000
1301000
1301100
1301110
1301111
1302000
1302100
1302110
1302111
1302112
1302113
1302120
1302121
1302122
1302123
1302124
1302200
1302210
1302211
1302220
1302221
1302230
1302231
1302240
1302241
1302250
1302251
1303000
1303100
1303110
1303111
1304000
1304100
1304110
1304111
1304200
1304210
1304211
1304220
1304221
1304230
1304231
1304240
1304241
1304250
1304251
1305000

Name
Housing
Housing?
Health
Health
Health
Health2
Recreation and culture
Recreation and culture
Recreation and culture
Recreation and culture?
Education
Education
Education
Education2
Social protection and other services
Social protection and other services
Social protection and other services
Social protection and other services?
Individual Consumption Expenditure by Government
Housing
Housing
Housing
Housing?
Health
Health benefits and reimbursements
Medical products, appliances, and equipment
Pharmaceutical products?
Other medical products?
Therapeutic appliances and equipment?
Health services
Outpatient medical services?
Outpatient dental services?
Outpatient paramedical services?
Hospital services?
Production of health services
Compensation of employees
Compensation of employees
Intermediate consumption
Intermediate consumption?
Gross operating surplus
Gross operating surplus?
Net taxes on production
Net taxes on production?
Receipts from sales
Receipts from sales?
Recreation and culture
Recreation and culture
Recreation and culture
Recreation and culture?
Education
Education benefits and reimbursements
Education benefits and reimbursements
Education benefits and reimbursements?
Production of education services
Compensation of employees
Compensation of employees
Intermediate consumption
Intermediate consumption?
Gross operating surplus
Gross operating surplus?
Net taxes on production
Net taxes on production?
Receipts from sales
Receipt from sales?
Social protection

Class

Basic Heading
Category
Group

Class

Basic Heading
Category
Group

Class

Basic Heading
Category
Group

Class

Basic Heading
Category
Group

Class

Basic Heading
Main Aggregate
Category
Group

Class

Basic Heading
Category
Group

Class

Basic Heading
Basic Heading
Basic Heading
Class

Basic Heading
Basic Heading
Basic Heading
Basic Heading
Group

Class

Basic Heading
Class

Basic Heading
Class

Basic Heading
Class

Basic Heading
Class

Basic Heading
Category
Group

Class

Basic Heading
Category
Group

Class

Basic Heading
Group

Class

Basic Heading
Class

Basic Heading
Class

Basic Heading
Class

Basic Heading
Class

Basic Heading
Category

Expenditure Level

continued on next page
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Code Name Expenditure Level
1305100 Social protection Group
1305110 Social protection Class
1305111 Social protection? Basic Heading
1400000 Collective Consumption Expenditure by Government Main Aggregate
1401000 Collective services Category
1401100 Collective services Group
1401110 Compensation of employees Class
1401111 Compensation of employees Basic Heading
1401120 Intermediate consumption Class
1401121 Intermediate consumption? Basic Heading
1401130 Gross operating surplus Class
1401131 Gross operating surplus? Basic Heading
1401140 Net taxes on production Class
1401141 Net taxes on production? Basic Heading
1401150 Receipts from sales Class
1401151 Receipts from sales? Basic Heading
1500000 Gross Capital Formation Main Aggregate
1501000 Gross fixed capital formation Category
1501100 Machinery and equipment Group
1501110 Metal products and equipment Class
1501111 Fabricated metal products, except machinery and equipment Basic Heading
1501112 Electrical and optical equipment Basic Heading
1501115 General purpose machinery Basic Heading
1501116 Special purpose machinery Basic Heading
1501120 Transport equipment Class
1501121 Road transport equipment Basic Heading
1501122 Other transport equipment? Basic Heading
1501200 Construction Group
1501210 Residential buildings Class
1501211 Residential buildingsP Basic Heading
1501220 Nonresidential buildings Class
1501221 Nonresidential buildingsb Basic Heading
1501230 Civil engineering works Class
1501231 Civil engineering works? Basic Heading
1501300 Other products Group
1501310 Other products Class
1501311 Other products? Basic Heading
1502000 Changes in inventories Category
1502100 Changes in inventories Group
1502110 Changes in inventories Class
1502111 Changes in inventories? Basic Heading
1503000 Acquisitions less disposals of valuables Category
1503100 Acquisitions less disposals of valuables Group
1503110 Acquisitions less disposals of valuables Class
1503111 Acquisitions less disposals of valuables? Basic Heading
1600000 Balance of Exports and Imports Main Aggregate
1601000 Balance of exports and imports Category
1601100 Balance of exports and imports Group
1601110 Balance of exports and imports Class
1601111 Exports of goods and services? Basic Heading
1601112 Imports of goods and services? Basic Heading

GDP = gross domestic product, n.e.c. = not elsewhere classified, NPISHs = nonprofit institutions serving households.

Note: The classification used is the same as the one used for the 2017 ICP and 2011 ICP revised results.

a Reference purchasing power parities, as listed in Appendix 2, were used.

b Only one set of items of construction inputs was used for each of the three basic headings of construction.

<€ Only one set of calculations was done by combining the two basic headings actual and imputed rental.

Sources: Economy sources; and World Bank. 2016b. International Comparison Program: Classification of Final Expenditure on GDP. Washington, DC: World Bank. http://pubdocs.
worldbank.org/en/708531575560035925/pdf/ICP-Classification-description-2019-1205.pdf.


http://pubdocs.worldbank.org/en/708531575560035925/pdf/ICP-Classification-description-2019-1205.pdf
http://pubdocs.worldbank.org/en/708531575560035925/pdf/ICP-Classification-description-2019-1205.pdf

Economy
Bangladesh
Bhutan

Brunei Darussalam
Cambodia

Fiji

Hong Kong, China
India

Indonesia

Lao People’s Democratic Republic
Malaysia
Maldives
Mongolia

Nepal

Pakistan
Philippines
Singapore

Sri Lanka
Taipei,China
Thailand

Viet Nam

Source: Asian Development Bank.

Implementing Agency

Bangladesh Bureau of Statistics

National Statistics Bureau

Department of Economic Planning and Statistics
National Institute of Statistics

Fiji Bureau of Statistics

Census and Statistics Department

Ministry of Statistics and Programme Implementation
Badan Pusat Statistik

Lao Statistics Bureau

Department of Statistics Malaysia

National Bureau of Statistics

National Statistical Office

Central Bureau of Statistics

Pakistan Bureau of Statistics

Philippine Statistics Authority

Department of Statistics

Department of Census and Statistics

Directorate-General of Budget, Accounting and Statistics

Trade Policy and Strategy Office

General Statistics Office

Local Currency Unit

taka (Tk)

ngultrum (Nu)

Brunei dollar (BS)

riel (KR)

Fiji dollar (F$)

Hong Kong dollar (HK$)
Indian rupee ®)

rupiah (Rp)

kip (KN)

ringgit (RM)

rufiyaa (Rf)

togrog (MNT)

Nepalese rupee (NRe/NRs)
Pakistani rupee (PRe/PRs)
peso (P)

Singapore dollar (S$)

Sri Lankan rupee (SLRe/SLRs)

NT dollar (NT$)
baht (B)
dong (D)



Term

Acquisitions

Actual individual
consumption by
households (AICH)

Additivity

Aggregation

Base currency

Base economy

Base economy invariance,
invariant

Basic heading

Benchmark

Definition

Goods (including assets) and services acquired by institutional units when they
become the new owners of the goods or when the delivery of services to them is
completed.

The sum of individual consumption expenditures by households (ICEH),
expenditures by nonprofit institutions serving households (NPISHs), and
individual consumption expenditure by government (ICEG) at purchasers’ prices.

A concept that the expenditures for higher-level aggregates can be obtained
simply by adding real expenditures of the subaggregates of which they are
composed. Real expenditures obtained using Gini-Eltet6-Kéves-Szulc (GEKS)-
based purchasing power parities (PPPs) are not additive, so the sum of the real
expenditures for the components of gross domestic product (GDP) does not equal
the real expenditure on GDP.

The process of weighting and averaging PPPs for basic headings to obtain PPPs
for each level of aggregation up to GDP.

The currency unit selected to be the common currency in which PPPs and real
and nominal expenditures are expressed. The base currency is also called the
“numeraire currency” or the “reference currency.”

The economy, or group of economies, for which the value of the PPP is set at 1.00
and the value of the price level index (PLI) and the volume index is set at 100. The
base economy is also known as the “reference economy.”

The property under which the relativities between any two economies’ PPPs,
PLIs, or volume indexes are not affected by the choice of reference economy.

In principle, a group of similar, well-defined goods or services for which a sample
of products can be selected that is representative of both product type and the
purchases made in economies. In practice, a basic heading is defined as the
lowest-level aggregate for which expenditure data are available.

A standard, or point of reference, against which an estimate can be compared,
assessed, measured, or judged. PPPs are calculated using price data from a
full list of household and nonhousehold products and weights derived from
the expenditures on GDP for a specified reference year. In the International
Comparison Program (ICP), a reference year is often referred to as a “benchmark
year” or simply a “benchmark.”



Term

Big Mac index

Binary comparison

Capital city

Capital-to-national price
adjustments

Changes in inventories

Classification of
individual consumption
according to purpose
(COICOP)

Collective consumption
expenditure by
government (CCEG)

Comparability

Compensation of
employees

Component

Consumer price index
(CPI)

Definition

An index developed and used by The Economist to illustrate the use of PPPs. It is
based on a comparison of prices of a McDonald’s Big Mac burger across different
economies.

A price or volume comparison between two economies that draws on data only
for those two economies. Binary comparison is also referred to as “bilateral
comparison.”

The urban center in the participating economy where the seat of government is
located. It is usually a city with a large share of the economy’s population, and so
contributes a significant part of the economy’s GDP.

Coefficients used in scaling capital-city average prices to national average prices
using information from the price data collected for a benchmark ICP cycle.

The value of physical changes in inventories of raw materials, supplies, and
finished goods held by producers; inventories of goods acquired for resale by
wholesalers and retailers; inventories of goods stored by government; work-
in-progress in manufacturing, construction, and service industries; or work-
in-progress on cultivated assets (e.g., the natural growth prior to harvest of
agricultural crops, vineyards, orchards, plantations, and timber tracts, and the
natural growth in livestock raised for slaughter).

A classification used to identify the objectives of both individual consumption
expenditure and actual individual consumption.

The final consumption expenditure of government on collective services provided
by the government to all members of the community simultaneously.

A requirement for economies to price products that are identical or, if not
identical, equivalent. Two or more products are said to be comparable either if
their physical and economic characteristics are identical, or if they are sufficiently
similar that consumers are indifferent to the choice between them.

The total remuneration, in cash or in kind, payable by enterprises to employees in
return for their work during a given accounting period. In the context of the ICP,
it refers to the compensation paid to government employees.

A subset of goods or services (or both) that make up some defined aggregate.

An index of price changes in consumer goods and services within an economy
across time.


http://en.wikipedia.org/wiki/Seat_of_government

Term

Core product list

Core-to-full adjustment
factors

Country-product-dummy
(CPD) method

Durable goods

Dwellings

Expenditure per capita

Expenditure weight or

share

Expenditure relatives

Fast-evolving products

Final consumption

Definition

The reduced list of products priced in 2016 and used in this study, derived as a
subset of the 2011 ICP product list to represent the basic headings instead of the
full list of items. For this research study, fast-evolving products (definition below)
were added to the core list.

Coefficients, based on relationships between the PPPs of the core list and the
PPPs of the full list of items at the basic-heading level observed from the ICP’s
2011 cycle, and used to adjust corresponding basic-heading level PPPs for 2016,
calculated using the core product list to make them consistent with the full-list
PPPs for each basic heading.

A multilateral method used to obtain transitive PPPs at the basic-heading level
through regression analysis. This method is anchored on the law of “one price,”
which simply states that the observed price of a commodity in an economy is the
product of the international average price of the commodity, the general price
level in the economy, and a random disturbance term. This method regresses the
natural logarithm of price on economy and product dummy variables, hence the
label. The method also produces measures of reliability for the estimated PPPs.

Goods that are not consumed in a single use and can be used for a period of time,
usually 3 or more years.

Buildings that are used entirely or primarily as residences, including any
associated structures, such as garages, and all permanent fixtures customarily
installed in residences. Movable structures, such as caravans, used as principal
residences of households are included.

Total expenditure divided by the total population of a given economy or the
referenced geographic area.

The share of nominal expenditure of a basic heading or expenditure share of a
higher-level component of GDP.

Real measures expressed in index form with the level of an individual economy or
an average for a group (such as the Asia and Pacific region) set to a value of 100.

Products that change in nature over short periods, such as frequent changes in
models and specifications.

Goods and services used by individual households or the community to satisfy
their individual or collective needs or wants.



Term

Full product list

Gini-Eltet4-Koéves-Szulc
(GEKS) method

Goods

Government final
consumption expenditure
(GFCE)

Gross capital formation
(GCF)

Gross domestic product
(GDP)—expenditure
based

Gross fixed capital
formation (GFCF)

Individual consumption
expenditure by
government (ICEG)

Individual consumption
expenditure by
households ICEH)

Intereconomy data
validation

Definition

In the context of this research study on 2016 data, the full product list is the
complete list of products (household and nonhousehold) priced by participating
economies in an ICP benchmark year.

The GEKS method produces transitive PPPs that are as close as possible to
the nontransitive PPPs originally calculated in the binary comparisons. This
procedure is also called the Eltet6-Koves-Szulc method.

Physical objects for which a demand exists, over which ownership rights can be
established, and whose ownership can be transferred from one institutional unit
to another by engaging in transactions on the market. They are in demand because
they may be used to satisfy the needs or wants of households or the community,
or used to produce other goods or services.

The total value of actual and imputed final consumption expenditures incurred by
government on individual goods and services and final consumption expenditure
of government on collective services.

The total value of expenditure on gross fixed capital formation (GFCF), changes
in inventories, and acquisitions less disposals of valuables.

Actual individual consumption by households (AICH) at purchasers’ prices plus
collective consumption expenditure by government (CCEG) at purchasers’ prices
plus gross capital formation (GCF) at purchasers’ prices plus the free-on-board
value of exports of goods and services less the free-on-board value of imports of
goods and services.

The total value of acquisitions less disposals of fixed assets by resident
institutional units during a given accounting period plus the additions to the value
of nonproduced assets realized by the productive activity of resident institutional
units.

The total value of actual and imputed final consumption expenditures incurred
by government on behalf of individuals. These include expenditures incurred by
the government considered to be individual services, such as housing, health,
recreation and culture, education, and social protection.

The total value of actual and imputed final consumption expenditures incurred
by households for goods and services consumed by the households. In the context
of this research study on 2016 data, ICEH also includes individual consumption
expenditure by nonprofit institutions serving households (NPISHs).

The process in which the average prices for the same products in different
economies are checked against each other.



Term

Intraeconomy data
validation

Local currency unit
(LCU)

Lorenz curve

Multilateral comparison

National annual average
price

Net purchases abroad

Nominal expenditure

Nonprofit institutions
serving households
(NPISHS)

Outlet

Outlier

Price

Definition

The process in which the individual price observations are edited and checked
for variations within economies. It is also the level of validation at which the first
checks are carried out on the average prices of an economy.

The monetary unit in which economic values are expressed in an economy.

A graphical representation of the distribution of income or wealth developed by
Max Lorenz in 1905. The horizontal axis of the graph represents the poorest to
richest cumulative percentiles of population, while the vertical axis represents
the cumulative income or wealth.

A simultaneous price or volume comparison between all pairs of economies
within a group of economies of interest.

A price that has been averaged over all price quotations and across all localities of
an economy to account for regional variations in prices and over the days, weeks,
months, or quarters of the reference calendar year to allow for seasonal variations
in prices.

Purchases by residential households in the rest of the world (as tourists,
people traveling on business, government officials, crews, border and seasonal
workers, diplomatic and military personnel stationed abroad) less purchases by
nonresidential households in the economic territory of the economy (as tourists,
people traveling on business, government officials, crews, border and seasonal
workers, diplomatic and military personnel stationed abroad).

Expenditure in the currency units of an economy, converted to a common
currency using the exchange rate of a reference economy.

Nonprofit institutions that are not predominantly financed and controlled by
government; that provide goods or services to households free or at prices
that are not economically significant; and whose main resources are voluntary
contributions by households.

A shop, market, service establishment, internet site, mail order service, or other
place from where goods or services can be purchased, and from where the
purchasers’ or list prices of the items sold can be obtained.

A term generally used to describe any extreme value in a set of survey data.
Extreme values are not necessarily wrong, but the fact that they are considered
extreme suggests that they need to be investigated to establish whether they are
actual errors.

The price of a good or service defined as the value of one unit of that good or
service.



Term
Price level index (PLI)

Productivity adjustment

Purchasing power parity
(PPP)

Real expenditure

Reference purchasing
power parities (PPPs)

Relative price levels

Rest of the world

Services

Structured product

descriptions (SPDs)

System of National

Accounts (SNA)

Transitivity

Volume measures

Definition

The ratio of PPP to exchange rate with respect to a common reference currency.
PLI is expressed as an index and is measured relative to a reference economy or
relative to a whole region whose PLI value is 100.

An adjustment made to wages and salaries of employees in different economies to
reflect differences in labor productivity across economies.

The number of currency units required in a given economy to purchase a
common basket of goods and services, which can be purchased with one unit of
the reference currency in the reference economy.

Expenditure in local currency units converted into a common currency unit using
purchasing power parities.

Used for basic headings for which it is difficult to collect price data. PPPs of a
closely related basic heading or a group of basic headings are used as reference
PPPs.

The ratios of PPPs for components of GDP relative to the overall PPP for GDP
for an economy. Relative price levels indicate whether the price level for a given
basic heading or aggregate is higher or lower relative to the general price level in
the economy.

Consists of all nonresident institutional units that enter into transactions with
resident units, or that have other economic links with resident units.

The result of a production activity that changes the conditions of the consuming
units, or facilitates the exchange of products or financial assets.

Generic descriptions that list price-determining characteristics relevant to a
particular narrow cluster of products.

A coherent, consistent, and integrated set of macroeconomic accounts, balance
sheets, and tables based on a set of internationally agreed concepts, definitions,
classifications, and accounting rules (United Nations 2009).

Animportant property of PPP,whereby the direct PPP between any two economies
yields the same result as an indirect comparison via any other economy.

Another term for real expenditures.
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Constructing Purchasing Power Parities Using a Reduced Information Approach
A Research Study

This publication presents the methodology and results of research on a cost-effective approach for estimating
purchasing power parities (PPPs). The study drew on price and national accounts data from 20 economies

in Asia and the Pacific. It used a “reduced information” approach to generate more firmly based estimates of
PPPs, price level indexes, and measures of real (PPP-based) expenditures than conventional extrapolation
methods would obtain. The results include PPP-based gross domestic product and its major aggregates of
individual consumption expenditure by households and nonprofit institutions serving households, government
final consumption expenditure, gross fixed capital formation, changes in inventories and acquisitions less
disposals of valuables, and balance of exports and imports.
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