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Assessing the Impact of methodological
Improvements on the Consumer Prices Index

This paper sets out the impact of implementing two improvements in the Consumer
Prices Index (CPI; the headline measure of inflation in the UK), CPI including owner-
occupiers’ housing costs (CPIH), and their supplementary indices. These changes will
not be applied to the Retail Prices Index (RPI). They are planned for March 2017. The
first change is designed to improve the way that chain-linking is conducted, and is the
result of an independent report on the double chain link; the second is the
iImplementation of an additional level of detail (level 5, or ECOICOP) in the
Classification Of Individual Consumption by Purpose (COICOP) structure. As the CPI is
identical to the Harmonised Index of Consumer Prices (HICP), these improvements will
also help us to better meet EU regulations.
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1. Summary

In March 2017 we will publish CPI and CPIH at an additional level of aggregation below the current COICOP 1
Class (COICOP4) level. This level is known as COICOPS5 (referred to by Eurostat as ECOICOP). At the same

time, we will be making a change to the methodology for chain linking in CPI and CPIH.

Based on analysis conducted on CPI data between 2005 and 2015, the expected impact of the two changes on
the headline CPI is a reduction in the 12-month growth of between 0.0 and 0.1 percentage points in most months,

as shown by Figure 1.

Figure 1: CPl and CPI with 2017 changes, rounded 12-month inflation rate
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12-month growth Difference

(%) (percentage points)
6
5 A\ A
4 / YA

/N/ v \ / \p\/—/-\/ \
2 TN o/ - _jl N
. \A\
D TTTTTTT IIIIVIIIIIIIII TTTTTTT
-1
-2
-3
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
mm Difference ——CPI CPI {with 2017 changes)

Notes for Summary:

0.6

0.5

0.4

0.3

0.2

0.1

0.0

1. COICORP (Classification of Individual Consumption According to Purpose) is a classification scheme

defined by the United Nations and used by us and Eurostat to group products in the HICP.

2 . Explanation of the changes

Page 2 of 13


http://unstats.un.org/unsd/cr/registry/regcst.asp?Cl=5&Top=2&Lg=1
http://unstats.un.org/unsd/cr/registry/regcst.asp?Cl=5&Top=2&Lg=1

2.1 The “double link”

A double chain link is used in the UK to address the practical problem of using the same price data for both the
Retail Prices Index (RPI) and the Consumer Prices Index (CPI). CPl is identical to the HICP, an inflation measure
designed by Eurostat to be comparable across member states. RPI prices are collected on a January to January
cycle but Harmonised Index of Consumer Prices (HICP) regulations require Classification of Individual
Consumption According to Purpose (COICOP) weights to be updated each December. Therefore the UK version
of the HICP employs one chain link in December to include the new weights and a second chain link in January
to include the new price reference period.

The CPI is a Lowe price index, meaning that quantity weights should be fixed at some point in the past 1 In order
to construct weights, expenditure data are collected for the required period and then “price updated” to the price
reference period (January for CPl, December in other countries’ HICPs). However, for 11 months of the year in
the CPI, the month to which weights are price-updated (December) and the price reference period (January) are
different.

We have worked with Eurostat to improve the double chain link methodology and, in October 2015, Eurostat
initiated an independent review which proposed price updating weights twice a year for the CPI. The resulting
index would then be “mathematically identical to an index with a single chain link”.

Therefore, in January, CPI uses weights price updated to December (as it does already), but from February to
December, it uses weights price updated to January. These changes will correct an existing bias in the CPI, and
the double updating of prices brings the CPI mathematically in line with a single December link index.

This method will be implemented into the HICP in March 2017.

Notes for 2.1 The “double link”:

1. Two years before price collection in the case of the CPI, due to availability of high quality expenditure data.

2.2. The introduction of COICOP5

In March 2017, we will publish CPIl and CPIH at an additional level of aggregation below the current Class
(COICOP4) level. This level is known as COICOP5, or ECOICOP5. COICOPS5 will sit between the existing class
(or COICOP4) level indices and item level indices. Figure 2 depicts the current CPI structure for reference, and
Figure 3 gives an example of how COICOPS5 fits into the structure.

Page 3 of 13



Figure 2: Example of current COICOP structure in the CPI
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The introduction of COICOPS necessitates a change to the aggregation structure of CPl and CPIH. In essence,
the COICOPS5 sub-classes replace the existing COICOP4 classes as the first building block above the item level.

An example is presented in Figure 3.For a detailed list of COICOPS5 categories, see the Eurostat Reference and
Management Of Nomenclatures.

Figure 3a: COICOP4 level structure for Oils and Fats

Spreadable butter

COICOP4

211306
Butter

10105
Oils and Fats

PANED

Margarine

Item Indices

211305
Olive Oil

Page 4 of 13
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http://ec.europa.eu/eurostat/ramon/nomenclatures/index.cfm?TargetUrl=LST_CLS_DLD&StrLanguageCode=EN&StrNom=COICOP_5&StrLayoutCode=HIERARCHIC

Figure 3b: Introduction of COICOPS level weights
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Testing the implementation of COICOPS in an offline system has demonstrated that adding COICOPS5 into the
CPI aggregation structure can result in differences in indices at higher levels of aggregation. The differences
come from the way in which the double chain link described in 2.1 is applied. Calculations for the double link
currently occur at the COICOP4 level. As a result of this difference it is recommended that the second link should
be applied at the item level when implementing COICOP5 rather than moving the calculation to the COICOP5
level.

Applying the second link at the item level when implementing COICOPS5 will result in an index that is more robust
to changes in classification and aggregation methods in the future, and ensure that the aggregation methodology
is consistent at all levels.

3. Analysis of the impact

To assess the impact of these changes, we used an offline system to re-calculate the Consumer Prices Index
(CPI) from 2006 to 2014 under a number of scenarios.

3.1 Changing the “double link” methodology

The impact of continuing to use weights price updated to December in the January index, but using weights price
updated to January between February and December was tested. The impact on the rounded 12-month growth
rate (as shown in Figure 4) is to reduce it by 0.1 percentage points in most months, although in some months it
falls by as much as 0.3 percentage points.

Division 7: Transport is the main driver of this fall, and in particular Group 7.3: Transport Services. Investigations
into this area revealed that there are large decreases in price between December and January, which are in turn
influencing the double price updated weights. See Annex B for further details of the impact at divisional levels.
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Figure 4: CPIl and CPI with double price update, rounded 12-month inflation rate

UK, 2006 to 2015
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3.2 The introduction of COICOP5

The impact of moving double link calculations to the item level (necessitated by the introduction of COICOPS5) can
be seen in Figure 5. An example of the changes is given in Annex A. The impact on the rounded 12-month
growth rate is to increase it by 0.1 percentage points in around a quarter of the months in the analysis.
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Figure 5: CPl and CPI with COICOPS5 (double chain link calculations at item level), rounded 12-month
inflation rate

UK, 2006 to 2015
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3.3 The combined effect of both changes

Both the double price update and introduction of COICOP5 will be implemented in the CPI and CPIH in March
2017. The impact of their combined effect is to reduce the 12-month growth rate by between 0.0 and 0.1
percentage points in most instances, as shown in Figure 1 and summarised in Figure 6.
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Figure 6: Distribution of differences between CPIl and CPI with 2017 changes
UK, 2006 to 2015
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The larger differences seen with the implementation of the double price update (up to -0.3 percentage points)
would be partially off-set by COICOPS5 changes. This is shown in Figure 6, which compares the distribution of
differences from the CPI when implementing either both changes or just the double price update. The impact at
the divisional level is similar and is presented in Annex B.
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Figure 7: Distribution of changes from the CPI with implementing both 2017 changes or just the double
price update

UK, 2006 to 2015

Il CPI (with double price update only) - CPI CPI (with both 2017 changes) - CPI
60 7
40
20
0 - - __ _
-0.3 -0.2 -0.1 0.0 0.1

Difference (percentage points)

Source: Office for National Statistics

4 . Impact on CPl and CPIH

The Consumer Prices Index (CPI) and CPIH are not interlinked in quite the same way as the CPI and
Harmonised Index of Consumer Prices (HICP). However, CPIH is currently identical to the CPI with the addition
of owner occupiers’ housing costs (OOH). The same changes will also be made to CPIH, as they represent a
methodological improvement, and to maintain this relationship between the CPI and CPIH.

These changes have a smaller effect on CPIH. Prices for OOH in December are often very similar to prices in the
next January. For this reason the updating factors applied to expenditure data are similar for the two months —
this is presented in Table 1.

Table 1: Owner-occupiers’ housing costs weights price updating to December and January

Index Year (y) 2009 2010 2011 2012 2013 2014 2015

PU Factor to Jan y 104 99.7 99.7 102.5 102.5 102.1 102.7

PU Factor to Decy- 104 99.9 99.5 102.4 102.5 102.1 102.4
1

Source: Office for National Statistics

This means that the effect on weights is similar for weights price updated to January and weights price updated to
December and, as a result, the differences seen in HICP are lessened for CPIH. Figure 7 shows the 12-month
growth in CPIH alongside the 12-month growth in CPIH with a double price update and COICOPS5 introduced, as
recommended above.
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Figure 8: CPIH and CPIH with 2017 changes, rounded 12-month inflation rate

UK, 2006 to 2016
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5. Annex A — Application of the double chain link and the
introduction of COICOPS5

Calculations for the second link of the double chain link (January to December) are currently applied at the
COICOP4 level. This means the item level indices are aggregated to the COICOP4 level before the link
calculations are applied. An alternative approach is to apply these calculations at the item level and to then
aggregate to COICOP4 (As proposed in this paper).

In the implementation of COICOP5 we have the following options:

a. Apply the link at COICOPS level
b. Apply the link at the Item level.

Option a) moves the current process down a level but results in differences at COICOP4 and above. Option b)
also results in differences at COICOP4 and above; however, it is robust to any future changes to COICOP and
provides consistent results at all levels of aggregation. There is a third option to continue to apply the link at
COICOP4 and constrain COICOPS5 indices to COICOP4 which would provide consistency with current methods
above the COICOP4 level; however, this is undesirable for the COICOPS5 level and is therefore not considered as
a realistic option.

A numerical example of implementing Options A and B at COICOP4 and COICOPS5 are presented in tables 2a
and 2b.

Table 2a: Option A and B for applying the second chain-link where COICOP4 is the lowest level above
items

Option A: Apply the second link at lowest COICOP level

COICOPS5 (C5 i Weight (w
COICOP4 (C4) ) Item (i) )
1
Oils and Fats Butter Spreadable 0.38 122.59 129.59
Butter
Oils and Fats Butter Butter 0.36 118.75 125.75
Oils and Fats Margarine Margarine 0.72 103.96 110.96
Oils and Fats Olive Ol Olive Ol 0.54 129.10 136.10

116.95 123.95

COICOP 4 index (Option 105.985
A)

Option B: Apply the second link at item level

COICOPS5 (C5 i Weight (w
COICOP4 (C4) ) Item (i) )
1
Oils and Fats Butter Spreadable 0.38 122.59 129.59 105.71
Butter
Oils and Fats Butter Butter 0.36 118.75 125.75 105.89
Oils and Fats Margarine Margarine 0.72 103.96 110.96 106.73
Oils and Fats Olive Ol Olive Ol 0.54 129.10 136.10 105.42
COICOP 4 index (Option 106.034

B)

Source: Office for National Statistics
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Table 2b: Option A and B for applying the second chain-link where COICOPS is the lowest level above

items

Option A: Apply the second link at lowest COICOP level

Weight (w
COICOP4 (C4) COICOPS (C5)) Item (i) g (_)
1
Oils and Fats Butter Spreadable 0.38 122.59 129.59
Butter
Oils and Fats Butter Butter 0.36 118.75 125.75
COICOP 5 index (Option 0.74 120.72 127.72 105.798
A)
Oils and Fats Margarine Margarine 0.72 103.96 110.96
COICOP 5 index (Option 0.72 103.96 110.96 106.733
A)
Oils and Fats Olive Ol Olive Ol 0.54 129.10 136.10
COICOP 5 index (Option 0.54 129.10 136.10 105.422
A)
COICOP 4 index (Option 106.033
A)
Option B: Apply the second link at item level
Weight (w
COICOP4 (C4) COICOPS (C5)) Item (i) g (_)
1
Oils and Fats Butter Spreadable 0.38 122.59 129.59 105.71
Butter
Oils and Fats Butter Butter 0.36 118.75 125.75 105.89
COICOP 5 index (Option 0.74 105.800
B)
Oils and Fats Margarine Margarine 0.72 103.96 110.96 106.73
COICOP 5 index (Option 0.72 106.733
B)
Oils and Fats Olive Ol Olive Ol 0.54 129.10 136.10 105.42
COICOP 5 index (Option 0.54 105.422
B)
COICOP 4 index (Option 106.034

B)

Source: Office for National Statistics

Applying the second link at the item level when implementing COICOPS5 will result in an index that is more robust
to changes in classification and aggregation methods in the future, and ensure that the aggregation methodology
is consistent at all levels. Therefore we will use option b).

6. Annex B - Impact of methodological changes at divisional
levels

Annex B is appended in a separate workbook.
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