Chain Volume M easures of Hong Kong's
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The change in the volume of Gross Domestic Product (GDP) is widely used as an
important macro-economic indicator of the real growth of the aggregate economic
activity of an economy.

The Census and Statistics Department released for the first time the chain volume
measures of GDP to replace the previous constant price series on 18 October 2007.

This article introduces the concepts and compilation method of the chain volume
measures of GDP and highlights the revision to the historical estimates of the red
growth rate of GDP and its components.

2582 4643

If you have any enquiries on this article, please call National Income Section (1)3,
Census and Statistics Department (Tel. : 2582 4643).

FC1 Hong Kong Monthly Digest of Statistics October 2007



11

12

13

14

21

2.2

2.3

Chain Volume Measuresof Hong Kong's
Gross Domestic Product

1. Introduction

1.1 The Gross Domestic Product (GDP) measures
the total production of goods and services by all
producing units within an economy.

1.2 The change in the volume of GDP is widely
used as an important macro-economic indicator of the
real growth of the aggregate economic activity of an
economy.

1.3 The Census and Statistics Department (C& SD)
released for the first time the chain volume measures
of GDP to replace the previous constant price series
on 18 October 2007.

14 This article introduces the concepts and
compilation method of chain volume measures of
GDP and highlights the revision to the historica
estimates of the real growth rate of GDP and its
components.

2. International Guidelines on the
Compilation of Volume Measures of
GDP

21 In Hong Kong, the compilation of GDP
follows the international statistical guidelines of the
System of National Accounts (SNA).

2.2 Conceptually, changes over time in the GDP at
current prices can be factored into two components,
reflecting : (i) changes in the prices of goods and
services produced or purchased; and (ii) changes in
their volume. In order to measure the volume
growth of GDP and its components, the effect of
price changes has to be eliminated. = The volume
measure of GDP is sometimes referred to as the
inflation-adjusted or real GDP.

2.3 The previous 1968 version of the SNA (1968
NA) st out the fixed-weighted approach for
compiling the volume measures of GDP.
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24  Under the fixed-weighted approach, the price
structures of afixed base year are adopted as weights
for aggregating the volumes of components in
compiling the volume measure of the GDP. Thus,
the volume estimates of the aggregates in subsequent
periods are said to be expressed in constant prices of
the base year. They are generally referred to as the
constant price measures of GDP.

25 Over time, the price structures in the base year
tend to become progressively less relevant. This
impact is particularly significant on the estimates of
the real growth of GDP for periods which are distant
from the base year. Thus, it is necessary to update
the base year every five or ten years. For the Hong
Kong's constant price GDP series, previous base
yearsinclude 1966, 1973, 1980, 1990 and 2000.

26 While the relative prices and volumes of
various GDP components may change gradually from
one year to another, the cumulative effect may
become significant over a number of years. Those
components for which relative prices have fallen or
have been increasing at a dower pace tend to record
faster volume growth. For instance, this
phenomenon is noted for information and
communication technology products such as personal
computers and mobile phones. The constant price
measures of GDP which adopt the price structures at
the fixed base year tend to accord a larger weight for
such components and over-record their contribution
to the real growth of the GDP aggregate.

2.7 Furthermore, at times of dramatic economic
changes and volatility of relative prices of different
components and the associated volume changes,
updating the base year every five or ten years may
not be sufficient to reflect the changing economic
environment.

2.8 The latest 1993 version of SNA (1993 SNA)
thus recommends the adoption of the annualy
re-weighted chain linking approach for compiling the
volume measures of GDP. Under the new
calculation method, the volume measure of GDP for
each year is compiled by aggregating the volume
estimates of its components using the price structures
in the preceding year as weights.
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29 The chan volume measures of GDP use
infformation updated every year to give each
component the most relevant weight. In terms of
statisticd  methodology, it has the same effect of
rebasing the constant price GDP series every year.
The chain volume measures of GDP take account of
the up-to-date price structures as weights in
aggregating the volume estimates of the GDP
components, thus providing a better measure of the
real growth rate of an economy.

210 In recent years, an increasing number of
statistically advanced economies have changed over
from the constant price measures of GDP to the chain
volume measures of GDP. This is in line with the
latest international statistical guidelines on the
adoption of a new calculation method for the volume
estimates of GDP in order to provide a better measure
of the real growth of an economy.

3. Compilation Method of the Chain
Volume M easures of GDP

3.1 In the compilation of the volume measures of
GDP, “base year” and “reference year” are two
concepts that should be seen as independent.

3.2 Base year refers to the year from which the
price structures are used as weights for deriving the
aggregate volume measures. For the chain volume
measures of GDP, the base year of the price weights
for the volume estimates of a particular year is always
the preceding year in principle (i.e. the concept of
“annually reweighted”).

3.3 Reference year refers to the year to which the
time series of the volume measures has been
referenced. The preceding-year weighted volume
measures reflect the change in volume of GDP and its
components between two adjacent years. The
purpose of the reference year isto provide areference
time point for linking up these year-to-year
movements in volume terms in order to obtain a
continuous time series of the aggregate volume
measure (i.e. the concept of “chain linking”).
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34 As an illustration, in compiling the volume
measure of GDP for a particular year, say 2006,
volume estimates of major components revalued at
preceding year (i.e. 2005) prices are first produced by
“deflating” the current price vaues of
sub-components by the relevant price indices at the
most disaggregated levels. The volume estimate of
GDP for 2006 is then obtained by aggregating the
volume estimates of GDP components revalued at
2005 prices.

3.5 The short-term volume index of GDP for 2006
is then calculated by dividing the volume estimate of
GDP for 2006 by the current price GDP for 2005.
With the effect of price changes eiminated by
revaluing the 2006 values of components a 2005
prices, the short-term volume index measures the red
growth of GDP of 2006 over 2005. Short-term
volume indices for other years are compiled in a
similar manner. This results in pairs of short-term
volume indices for GDP and its components with the
preceding year equal to 100.

3.6 These preceding-year weighted short-term
volume indices for other years are then chain linked
to a selected reference year (the current reference
year is 2005) in order to obtain a continuous time
series of the chain volume indices of GDP and its
components. In order to preserve the historica real
growth rates of GDP and its components, it is
necessary for the chain linking process to be carried
out for the GDP and its components independently.

4. Non-additivity Property of the
Chained Dollar Estimates of GDP
and Its Components

4.1 Additivity is a property of the volume
measures in which the sum of the components is
egual to the GDP aggregate. It should be noted that
both the constant price measures of GDP and the
chain volume measures of GDP are a combination of
additive time spans and non-additive time spans.

4.2 The constant price GDP series are rebased
every fiveto ten years. The historical volume series
on different base years are linked together to the
volume series on the latest base year by simple
splicing in order to abtain a continuous time series.
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4.3  While the constant price series are additive for
the latest base year and onwards, the volume series
prior to the latest base year are non-additive because
the splicing process is carried out for the GDP
aggregate and its components independently. In the
case of Hong Kong, the previous constant (2000)
price GDP series are additive from 2000 and
onwards. The historical constant price series (i.e.
for the period from 1961 to 1999) which are compiled
on different base years (1966, 1973, 1980 and 1990)
are non-additive.

44 The chained dollar estimates of GDP and its
components are derived by multiplying the current
price values a the reference year (the current
reference year is 2005) by the corresponding chain
volume indices. In order to preserve the historical
real growth rates of GDP and its components, the
chain linking process is carried out for the GDP
aggregate and its components independently.

4.5 While the chained dollar series of GDP and its
components are additive in the reference year and the
following year, a discrepancy may exist between the
GDP aggregate and the sum of its components for the
earlier periods. The extent of non-additivity is
usually small for periods around the reference year
and the discrepancy enlarges as the data series move
further away from the reference year.

4.6 The average discrepancy (regardiess of sign)
between the chained dollar estimate of GDP and the
sum of chained dollar estimates of expenditure
components is around 0.4% for the recent period of
2000 to 2004. For the earlier period of 1990 to
1999, the average discrepancy is higher, at 0.8%.
The extent of non-additivity for the Hong Kong's
chained dollar GDP series is comparable to the case
of the US?.

(1) The average discrepancy (regardless of sign) for the US's chained
dollar GDP seriesis 0.2% for the recent period of 2000 to 2006 and
islarger at 1.3% for the earlier period of 1990 to 1999.
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4.7 1t should be noted that non-additivity arises
from purdly mathematical reasons; the discrepancy
should not be interpreted as an indication of the data
quality of GDP dtatistics. International statistical
guidelines do not recommend adjustments for
non-additivity of the chained dollar GDP series which
will undermine the quality of the GDP volume
measures.  After all, the primary purpose of
compiling the volume measures of GDP s to provide
a good indicator of the real growth over time of an
economy.

5. Backdating of the Historical Volume
Series of GDP

51 In order to maintain the comparability of the
time series data, backdating of the historical series
based on the new calculation method of the annually
re-weighted chain linking approach is made for the
GDP and its components as far as practicable.

5.2 For the GDP and its expenditure components,
the historical volume series are backdated to 1987.
Application of the new annually re-weighted volume
index approach for the earlier period of 1961 to 1986
is not feasible due to limited input data available for
re-calculation of reliable volume estimates of GDP
and its components. In order to obtain a continuous
time series, the data series for 1961 to 1986 are linked
to the chain volume series by extrapolation based on
real growth rates calculated from the constant price
GDP data.

5.3 On the production side, the entire historical
series of the real value added by economic activity is
backdated to 2000.

6. Revisiontothe GDP Figures

6.1 The current price GDP is not affected by the
new method for calculating the volume measure of
GDP, though the estimates for the recent years are
subject to revision due to regular updating of data
sources and incorporation of latest benchmark data,
in particular the 2004/05 Household Expenditure
Survey®. The level of the current price GDP is
revised dightly upwards by an average of 0.1% for
the period of 2000 to 2006.

(2) The previous round of the Household Expenditure Survey was
conducted in 1999/2000.
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6.2 As a result of introducing the chain volume
measures of GDP, the GDP real growth rate for the
first half of 2007 is revised dlightly downwards from
6.3% to 6.1% and for 2006, from 6.9% to 6.8%. A
relatively significant revision is observed for the GDP
real growth rate for 2000 (from 10% to 8%) due to
volatility in relative price and volume movement of
some components. The five-year (2001 to 2006)
trend growth of the volume of GDP is revised
downwards from 5.6% to 5.4%®. A comparison of
the growth rates in real terms of the revised GDP
series based on the chain volume measures against
the previously published figures based on the
constant price measuresis summarised in Table 1.

1-.2 3%456 -.7 *, 8
Tablel Comparison of thereal growth rates of GDP before and after the revision

GDP
Before revision After revision Revision
Period/Year (%) (%) (% point)
Average annual real growth rate
1987-2001 4.3 39 -04
2001-2006 5.6 54 -0.2
Annual real growth rate
2000 10.0 8.0 -2.0
2001 0.6 0.5 -0.1
2002 18 18 *
2003 3.2 3.0 -0.2
2004 8.6 85 -0.1
2005 75 7.1 -04
2006 6.9 6.8 -0.1
*x +0.05 Note: ** Revision within £0.05% point.

®

(3) For those economies that have changed over to the chain volume
measures of GDP, it is a common phenomenon that the real growth
rates of GDP are generally revised slightly downwards against those
calculated based on the previous constant price measures. One of
the main reasonsiis that the contribution of those components which
have recorded faster volume growth accompanied with falling
prices or slower price increases are reduced as a result of adopting
the up-to-date and more relevant price structure as weights in
compiling the volume measure of the GDP aggregate.
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6.3 The GDP deflator is derived implicitly by
dividing the current price estimate of GDP by the
volume estimate of GDP. The revision to the
year-on-year changes in the GDP deflator is similar in
magnitude (mostly within 0.5 percentage point), but
opposite in direction, to that for the volume measure
of GDP (Table 2).

Table2 Comparison of theyear-on-year per centage changes of GDP deflator before

and after therevision

GDP deflator

Before revision After revision Revision

( ) ( ) ( )

Year (%) (%) (% point)
2000 -5.6 -3.6 20
2001 -1.8 -19 -0.1
2002 -3.5 -3.5 **
2003 -6.4 -6.2 0.2
2004 -3.6 -3.5 0.1
2005 -0.4 -0.1 0.3
2006 -04 -0.1 0.3

*x +0.05 Note: ** Revision within £0.05% point.

6.4 6.4 A comparison of the average growth rates in
real terms of the magjor GDP expenditure components
based on the chain volume measures against the
previoudy published figures based on the constant
price measures is given in Table 3. For most of the

05 expenditure components, the revision to the average

annua real growth rate is generaly within 0.5
percentage point.
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Comparison of the average annual real growth rates of the major

expenditure components of GDP before and after therevision

%

1987-2001 2001-2006 1987-2006
Before After Before After Before After
revision revision revison revison revison revison
4.6 45 2.7 2.7 4.1 4.0
Private consumption expenditure
4.4 4.4 0.4 0.4 3.3 3.3
Government consumption expenditure
5.4 5.0 2.3 1.8 45 4.1
Gross domestic fixed capital formation
10.0 9.8 11.9 114 10.5 10.2
Exports of goods
55 5.6 11.3 114 7.0 7.1
Exports of services
10.3 10.3 10.7 10.4 10.4 10.3
Imports of goods
5.8 5.9 5.9 6.0 5.8 5.9
Imports of services
4.3 39 5.6 5.4 4.6 4.3

Gross domestic product

6.5

0.3

FC10

6.5 On the production side, the volume measures
of value added of economic activities are aso
recalculated based on the annually re-weighted chain
linking approach. The revision to the average annual
real growth rate is generally within 0.3 percentage
point for most of the economic activities. A
comparison of the average growth rates in real terms
of the value added of major economic activities based
on the chain volume measures against the previously
published figures based on the constant price measures
isgivenin Table 4.
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Table4 Comparison of the average annual real growth rates of value added by
major economic activity before and after therevision
%

2001-2006
Beforerevision After revision
-1.9 -1.8
Agriculture & fishing
-1.9 -1.9
Mining & quarrying
-3.1 -3.1
Manufacturing
2.2 2.2
Electricity, gas & water
-6.7 -6.5
Construction
6.8 6.4
Services
10.5 10.3
Wholesale, retail and import & export trades, restaurants & hotels
75 7.2
Transport, storage & communications
8.9 8.6
Financing, insurance, real estate & business services
11 0.9
Community, social & personal services
2.3 2.3
Ownership of premises
7. HI JK 7.  Further Reference
7.1 7.1 The complete series of the chain volume

measures of GDP and its components are published in
the Special Report on Gross Domestic Product

(www.censtatd.gov.hk) - Chain Volume Measures of Gross Domestic Product
which can be downloaded from the website of C& SD
(www.censtatd.gov.hk).
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