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This is the 2020 version of the Ghana Statistical Service (GSS) Consumer Price Index (CPI) tech-
nical manual. This technical manual is a reference tool for anyone who wishes to understand

how CPI and associated inflation statistics are calculated. It covers the concepts underpinning

the index, the statistical methodology used, price data collection and validation, calculation of

weights and publication and usage of the different indices.
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1.1

Introduction

Explanation of CPI

Everything purchased by households has a price. Over time, these prices change. The Consumer
Price Index (CPI) statistics are designed to measure the extent of these changes. The CPl is a com-
prehensive measure of the proportionate changes in the prices of a fixed basket of goods and
services that households consume, using an index number. An index number is a means of sum-
marising, in a single number, the change which has taken place in a large range of data. Any index
number has at least two fundamental properties:

— Since it measures change over time, there has to be a base period against which all subsequent
periods are measured. The index value for this base time is usually set to 100. This base period
provides the basis to compare rates of price changes over time. Index numbers below 100
mean that, compared to the reference period, the index went down, and for values above 100,
the index went up in relative terms.

— As it is a ratio, it does not measure actual values, only changes in values. Thus, it has no unit
of measurement.

This last point means that the CPI of one country cannot directly be compared to the CPI of another
country. Only the changes in CPI between two points in time can be compared. Similarly, index
numbers on their own do not reflect prices. For instance, if the index (with the same base period)
for rice is 132.8 and the index for yam is 110.5, it does not necessarily mean that rice is more
expensive than yam. It simply means that the price of rice has risen relatively more than the price
of yam.

The CPI as presented by Ghana Statistical Service (GSS) is a fixed basket price index. This fixed
basket contains many different goods (food, clothing, electricity, etc) and services (such as rent
and university fees) that the average Ghanaian household consumes. As the prices of goods in
this basket change, so does the price of the whole basket. As the basket contains only goods of
unchanging or equivalent quantity and quality, the index reflects pure price movements.

In practice, no two consumers spend their money in the same way and everyone has their own
basket of goods. This means that everyone has their own CPI and corresponding inflation rate.
For example, someone who does not drink alcohol is less affected by the rise of beer prices; so
an increase in the price of a bottle of beer, might not affect this person’s inflation. GSS publishes
average inflation, based on the basket of goods that is representative of all households in Ghana.
Every month, GSS monitors how much it costs to buy this basket of goods and, using a system of
weighting and aggregating, calculates a national price index for that month. The relative change in
this price index between two time periods, for example, between January 2019 and January 2020,
is the inflation (or deflation if the change is negative).

To getan index and not actual prices, a base period is set to 100. Subsequent periods are compared
to this reference period. Instead of taking a single month as the reference period, which is the first
month for which prices are collected (usually January and for this index, January 2018), the average

over multiple periods to set a price reference period can be used.

1. First, a number of indices must be calculated, starting with 100 for the first period.
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1.2

2. Second, the mean over these indices must be found.
3. Third, all indices must be divided with this mean.

The result of these steps creates a new index for which a longer period (for example, a full year),
which can be averaged to have an index of 100. This procedure is further summarized in Table 1.1.
During the latest CPI rebasing in 2019, GSS set the full year 2018 as the price reference period.
This means that there is not a single month serving as a reference, but that the CPI of 2018 on
average equals 100.

Because the prices of different goods do not necessarily change at the same rate, a price index can
only reflect their average movement. GSS publishes year-to-year inflation indices, which means
that the inflation for September is calculated as the relative change in CPl between September
2019 with the CPI of September 2018, for example:

CPlsept 2010 = CPlseptoons _ 1086 — 100.9
CPlsept 2015 100.9

Inflation September = =7.6% (1)

A more elaborate numerical example is presented in Section 4.3. As CPl measure changes in the
cost of a representative basket of goods and services, not all individual goods in the basket are
equally important in calculating the CPI and consumer inflation. GSS weighs together aggregated
prices of different goods and services to more appropriately represent the expenditure’s share
within household budgets. For instance, as most people spend significantly more on rice than on
carpets, a price rise for rice must have a greater effect on overall CPI than a similar-sized increase
for carpets. More information on the weights can be found in Section 3.

Table 1.1  Example of CPI conversion from January = 100 to year = 100.

Month January =100 Year =100

January 100 Plhan__ — 1% . 100=94.8
CPIaverage year 105.5

February 101 1ot 100 =95.7
105.5

March 102 96.7

April 103 97.6

May 104 98.6

June 105 99.5

July 106 100.5

August 107 101.4

September 108 102.4

October 109 103.3

November 110 104.3

December 111 105.2

average 105.5 100.0

Uses of CPI

GSS is the producer of the CPI and has many users of the CPI statistic. Some of the uses of the CPI
include, but are not limited to, are the following:
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1.3

1.4

— The CPI is the main indicator measuring inflation in the economy. Consequently, it is used
to guarantee that macroeconomic policy is based on comprehensive and up-to-date price in-
formation. The Government of Ghana, Bank of Ghana (BoG), international organisations and
businesses use CPI to gauge levels of inflation in the country. CPl is used as a macroeconomic
indicator tool by the Government of Ghana and the BoG for inflation targeting, monitoring
price stability and for deflating national accounts aggregates. For example, the BoG currently
maintains a medium-term inflation target of 8 +2 per cent.?

— The CPlis regularly and widely reported on by the news media, and it is the standard measure
of inflation used by most Ghanaians.

— In addition, the CPI informs the prices of goods and services delivered by the Government.
Furthermore, the CPl is used to monitor and evaluate the Government’s economic policy, to
adjust the amount of some government benefits, and to assess individual building contracts.

History of the CPI in Ghana

The compilation of the CPI in Ghana started in 1957 for the Greater Accra Region, the capital city
of the country. The index was rebased in 1963 with March 1963 as the reference period. The rest
of the country was included in the index at this rebasing (See Section 11.1 on more information
on rebasing). The second rebasing was referenced to January 1977, with the third undertaken 20
years later, in September 1997. The next rebasing, with 2002 as the reference year, was unique
in that it was not indexed to a particular month within the year, but the averages for the entire
year. This was followed by another rebasing with 2012 as the reference period. Most recently, the
index was rebased in 2019, with base year of 2018 and weights based on the Ghana Living Standard
Surveys 7 (GLSS7) from 2016/2017. More information on the GLSS7 can be found in Section 3.1.1.

Cost of Living Index

The CPl is not designed to be a Cost of Living Index (COLI). Both CPl and COLI measure the changes
in prices of goods and services that are purchased by households. However, CPl measures the
changes in the price of a fixed basket of goods and services, whereas a COLI measures the change
in the minimum expenditure needed to maintain a certain standard of living. The CPI and COLI
compares different baskets needed for the same utility level. Unlike a CPI, COLI takes into account
the substitutions consumers make when faced with relative price changes among goods and ser-
vices, as well as across outlets and suppliers. The CPI does not measure the changes in the cost
of living that result from significant life cycle progression, which is an objective of the COLI. For in-
stance, the expenditure pattern of households comprising of younger individuals may differ from
that of older households. Whereas the former may be spending more on housing, education and
skill acquisition, the latter’s expenditure may largely comprise of medical services. Thus, COLI takes
into account expenditure patterns that improve welfare as one progresses in life. Changes in the
demographic make-up of the entire population and expenditure patterns are only incorporated in
the CPI every time the weights are updated.

1) Bank of Ghana. Monetary Policy Framework. URL: https : //www.bog.gov.gh/monetary-policy/our-monetary-

policy-framework.
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1.5

Scope and Coverage of CPI

The scope of an index is all transactions that one would ideally want to measure and coverage all
those transactions within the scope that are possible to identify and measure in practice. The CPI
does not purport to measure the average movement of prices for all products bought and sold in
Ghana. Rather, the scope is limited to the prices of goods and services purchased by households
(consumers) and not businesses. This means that the scope is all the transactions by households
living in Ghana and the coverage all of the transactions that can be identified and measured in
practice. The coverage is determined by the expenditure categories for which weights could be
compiled (Section 2.2).

GSS aims at approximating the ‘domestic’ definition of consumption. This means that all con-
sumption within the geographical boundaries of Ghana should be included, regardless of whether
the consumption was made by Ghanaian households or not. Expenditure by Ghanaians outside
of Ghana is excluded. Additionally, the purchases of some households fall outside of the scope.
These exceptions include soldiers on military bases, imprisoned persons and people in permanent
care facilities. Foreign diplomats living in Ghana are also excluded from the scope. Expenditure
by tourists in Ghana are included in the scope, but in practice are excluded from the index; thus
the full definition of ‘domestic’ consumption is not met. Their consumption is not captured in the
GLSS and can therefore not be included in the composition of the CPI basket.

Classification of Product Groups

To get a perfect CPI estimate, it would be necessary to count how much every household included
in the coverage in Ghana, spends every month on different products and services. Unfortunately,
this is impossible. So instead, GSS makes use of a sample of products that are ‘representative’ for
Ghana. This sample of products constitutes the basket GSS uses to calculate CPI.

Considering that the CPI is a basket-based price index, decisions have to make on which products
are put in the basket. This basket of products aims to capture all goods bought by households.
Products in the CPI basket do not only include products that are for sale in shops and at markets,
but also fees and services such as university fees, rent and insurance.

For both practical and statistical reasons, the overall CPl is not directly estimated from the prices
of different products. Instead, products are ordered in a hierarchical system of Divisions, Groups,
Classes, Subclasses and Items. CPls are produced in stages, with indices derived at each stage
weighted together to produce higher-level indices. To order products into these different cate-
gories, GSS uses the United Nations Classification of Individual Consumption According to Purpose
(COICOP) 2018 manual.? This classification aims to be unambiguously mutually exclusive and ex-
haustive.

2)  Department of Economic and Social Affairs, Statistics Division. Classification of Individual Consumption According to

Purpose (COICOP) 2018. ST/ESA/STAT/SER.M/99. United Nations, 2018. URL: https://unstats.un.org/unsd/
classifications/business-trade/desc/COICOP_english/COICOP_2018_-_pre-edited_white_cover_
version_-_2018-12-26.pdf.
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COICOP Classification

The COICOP is a hierarchical classification system comprising of:

Divisions (for example: 01; Food and Non-Alcoholic Beverages)

Groups (for example: 01.1; Food)
Classes (for example: 01.1.6; Fruits and Nuts)
Subclasses (for example: 01.1.6.1; Dates, Figs and Tropical Fruits, Fresh)

Items (for example: 01.1.6.1.1; Avocados, Fresh)

In the latest COICOP, released in 2018, there are in total 15 Divisions, 63 Groups, 186 Classes,
and 338 Subclasses. The lowest level of six-digit classification, ‘Items’, is optional and not part
of the latest COICOP manual. For Division 1 (Food and Non-Alcoholic Beverages), the Food and
Agriculture Organization of the United Nations (FAO) developed an “Optional high detail structure
for food products,” which includes 269 six-digit codes to supplement the Subclass structure. For
other Divisions, statistical offices develop their own Item-level classifications. The 15 Divisions
distinguished in the COICOP are

Food and Non-Alcoholic 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

Information and communication

L e N ULk WNR

Recreation, Sport and Culture

10. Education Services

11. Restaurants and Accommodation Services

12. Insurance and Financial Services

13. Personal Care, Social Protection and Miscellaneous Goods and Services

14. Individual Consumption Expenditure of Non-profit Institutions Serving Households (NPISHS)
15. Individual Consumption Expenditure of General Government

The COICOP system distinguishes between four different types of Subclasses and Items: Services
(S), Non-durables (ND), Semi-durables (SD), and Durables (D). The difference between these types
can be summarized as “Most classes and subclasses comprise either goods or services. Classes and
Subclasses containing goods are denoted by ‘ND’, ‘SD’ or ‘D’ indicating non-durable, semi-durable
or durable respectively. ‘S’ denotes classes or subclasses consisting of services. ...The distinction
between non-durable and durable goods is based on whether the goods can be used only once,
or repeatedly or continuously over a period of more than one year. Moreover, durables, such as
motor cars, refrigerators, washing machines and television sets, have a relatively high purchasers’
price. Semi-durable goods differ from durable goods in that their expected lifetime of use, though
more than one year, is often significantly shorter and their purchase prices are substantially less.”3)

3)  Department of Economic and Social Affairs, Statistics Division, Classification of Individual Consumption According to

Purpose (COICOP) 2018.
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2.2

COICOP Coverage in Ghana

2.2.1 Goods That are Included

GSS uses 13 out of the 15 Divisions as distinguished by the COICOP manual. Division 14 and 15
are excluded because these are consumptions by non-profits and the Government and not by
households. Based on the COICOP and consumption patterns in Ghana, GSS created 44 Groups,
98 Classes, 156 Subclasses, and 307 Item-level observations for which price indices are tracked.
This does not mean that only 307 products prices are collected. As further explained in Section
4.1, the Items are elementary aggregates, consisting of many more price quotations from different
Regions and levels of urbanicity. On average every month, 39,461 price quotations are collected.

GSS makes use of the FAO’s “Optional high detail structure for food products”, for the Food Items
(COICOP Division 1). For the other Divisions, GSS developed its own Item-level classification. Table
A.1 in the Appendix summarizes the Items and the corresponding COICOP codes. Figure 3.2 in
Section 3 gives a presentation of the COICOP classification system as used by the GSS.

As explained in Section 2.2.2, most transactions between households and the Government are
excluded. The one exception to this exclusion are the goods which have a direct user fee or cost
of consumption associated with them. For example, government-owned utilities or corporations,
such as electricity rates or postal services, are included in the CPI.

2.2.2 Goods That are Excluded

Not everything that households spend money on is included in the CPI statistics. As mentioned
above, rent is included as an Item in the CPI basket, as well as the maintenance (both materials
and labour services) and decoration of personal dwellings, but the purchase of a dwelling (house
or apartment) is not. This is because the purchasing of dwellings is considered a fixed investment
in capital rather than consumption. Similarly, buying stocks and bonds are considered investments
rather than consumption; thus fall outside the scope of CPI.

Second-hand goods are also not included. It is assumed that households buy second-hand goods
from other households, meaning that net expenditures (i.e. expenditures minus receipts) are zero.
Consequently, there is no weight attached to purchases and sales from one household to another.
The only exception to this is second-hand motorcars. They are excluded because they make up
a considerable part of the consumption of motorcars and because motorcars are usually not sold
directly from household to household, but instead via a car dealer.

Payments that do not involve any flows of goods or services in return for the direct payments are
excluded from the CPI. This means that income tax and payments to social security are excluded.
Taxes on products are included, see Section 8.6. Most goods and services financed through the
public taxation system (e.g. public education and public health care) are considered transfers even
though they are paid for through taxation, because a private household does not receive any spe-
cific good or service in exchange for the amount of taxes paid.

The main application of the CPI is the measurement of inflation. Therefore, the index is restricted
to monetary expenditures only, especially because non-monetary expenditures do not generate
any demand for money. Barter transactions between households are also excluded, as they are
hard to consistently measure and translate into monetary value. Consumption goods and services
received by employees as remuneration from employers are also excluded. An example of this
would be end-of-year gifts of food to employees.
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3.1

2.2.3 Housing

As further explained in Section 2.2.2 the buying of a house is not considered consumption, but
a capital investment. Maintenance of dwellings, the materials consumers buy to build dwellings,
and rent are included in the current CPI. GSS does not use “Imputed rentals for housing,” for owner
occupied-housing. An alternative measurement could estimate the amount households ‘save’ by
owning a dwelling instead of renting one, and include this number in the CPI. However, this im-
puted or estimated rentals for owner-occupied housing are not within the scope of the current
CPl, as they do not involve any monetary transaction and because estimating the monetary value
of housing homeowners provide to themselves would be difficult to estimate. This is especially
the case in rural areas, where comparable units for rent might be hard to find.

Weights

Item Weights

As the CPl measures changes in the cost of a representative basket of goods and services, this
means not all individual goods in the basket are equally important in calculating the overall CPI
and consumer inflation. At the lowest level, each elementary aggregate (Section 4.1) receives a
weight equal to the ratio of total expenditure on that good or service to all expenditure in Ghana on
goods and services within the scope of the CPI. GSS weights together aggregated prices of different
goods and services so that each represents its appropriate share within household budgets. For
instance, as most people spend far more on rice than on carpets, a price rise for rice must have a
greater effect on overall CPI than a similar-sized increase for carpets.

The Items with the highest weights in Ghana in current CPI are Bus and Trotro Fares (07.3.2.1.2)
and Cooked Rice (01.1.9.1.3). The Items with the lowest weights are Repairs of Tables and Chairs
(05.1.2.0.1) and Cashew Nuts (01.1.6.8.2) . Similarly to the fact that not all weights are the same,
not all Divisions are equally sized (sums of Item weights within a Division). These discrepancies are
visualised in Figure 3.1. “Food and Non-Alcoholic Beverages” is the largest Division and “Recre-
ation, Sport and Culture” is the smallest. In total, all Food Items have a combined weight of 43.7%
and the Non-food Items have a combined weight of 56.3% Table A.1, in the Appendix summarizes
the Items and the corresponding weights.
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Food and Non-Alcoholic Beverages (01)
Alcoholic Beverages, Tobacco and Narcotics (02)
Clothing and Footwear (03)

Housing, Water, Electricity, Gas and Other Fuels (04)

Furnishings, Household Equipment and Routine
Household Maintenance (05)

Health (06)

Figure 3.1 Visual representation of the 307 CPI Item weights. The areas of rectangles are pro-
portional to the size of different weights and the total equals to 100. There are clear differences
in the size of both Division and Item weights.

COICOP Divisions (two-digit)

Information and Communication (08)

Recreation, Sport and Culture (09)
Education Services (10)
Restaurants and Accommodation Services (11)

Insurance and Financial Services (12)

Personal care, Social Protection and Miscellaneous
Goods and Services (13)

Transport (07)

The 307 weights presented in Figure 3.1 and in Table A.1, are a simplification of the actual weight-
ing procedure. There are not only weights at the Item-level, but also weights at the geographical
regional level. Within regions, a further distinction is made between urban and rural prices. These
regional stratum weights are used in the construction of weights for the elementary aggregates
(Section 4.1). These weights represent the proportion of national average household expenditures
by category of product in each region of Ghana. From this, the percentage of expenditure in each
product category and region is calculated. This disaggregation makes it possible to not only publish
national, but also regional, CPI estimates.

Items have different weights at the regional level, and within regions, at the urbanicity level (ur-

ban or rural). Every product that appears in at least one regional basket is included in the national
basket. This means that within the 10 regions, every Item has a maximum of 20 different weights
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(10 regions multiplied by 2 levels of urbanicity). However, in actuality, there are 4,316 different
weights used, as not every Item is collected in every region at both levels of urbanicity. For ex-
ample, prices for grapes are only collected in 3 regions (Western, Ashanti, and Brong Ahafo). The
inclusion of an Item in a region depends on the regional consumption of that Item. The number
of prices collected per Item also depends on multiple factors. This is explained further in Section
5.3.

Figure 3.2 Visual representation of the COICOP classification system and the different levels of
aggregation.

(01) Food and (n) Other

Non-Alcoholic (02) Alcohol (e0][e(0]
and Tobacco

Beverages Divisions

(01.2) Non-
(01.1) Food Alcoholic
Beverages

(01.1.6) Fruits (01.1.7) (01.1.n) Other
and Nuts Vegetables Food Classes

(01.1.6.3) Stone
(01.1.6.2 ) Fruits and (01.1.6.n) Other

Citrus Fruits . Fruit Subclasses
Dome Fruits

(01.1.6.2.2) (01.1.6.2.3) (01.1.6.2.n)

Items (COICOPO6) . Other cit-
Limes Oranges -
rus fruits
Regions Greater Accra Ashanti Region Other Regions

Limes at Rural
Markets in
Greater Accra

Limes at Urban
Markets in
Greater Accra

Urbanicity (lowest level at
which there are weights)

2.5Kg bag of
limes from
stand B at
urban market in
Greater Accra

Other limes
from stores in
an urban market
in Greater Accra

1Kg bag of limes

from stand A at

urban market in
Greater Accra

Prices of product

Another way of visualizing the weights is to examine the weights per region and Division simulta-
neously, as done in Figure 3.3. This diagram shows clearly that not all regions use similar weights
for the same goods or services. In regions where there are more households or richer households,
there is greater consumption. To adjust for the differences in consumption patterns between re-
gions, certain regions are assigned a higher weight in the national CPI calculation. For example,
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Greater Accra, where there are more households and relatively richer households than Volta Re-
gion, Greater Accra carries a greater weight in the CPI calculation than Volta Region. The sum of
all regions is equal to 100% in the national CPI calculation.

Figure 3.3 Weights of COICOP Divisions per region

Ashanti Brong Central  Eastern  Greater Northern  Upper Upper Volta Western

Ahafo Accra East West

COICOP Divisions (two-digit)

Food and Non-Alcoholic Beverages (01) . Information and Communication (08)

Recreation, Sport and Culture (09)

Education Services (10)

Restaurants and Accommodation Services (11)

Household Maintenance (05)
Health (06)

Personal care, Social Protection and Miscellaneo
Goods and Services (13)

Furnishings, Household Equipment and Routine . Insurance and Financial Services (12)

Transport (07)

In addition, households in different regions have different consumption patterns and thus, goods
and services are weighted differently between regions. Weights are based on regional consump-
tion patterns, as recorded in the GLSS7 and are therefore not the same across all regions. Figure
3.4, shows the standardized version of Figure 3.3. In this standardized chart, the sum of each
weight is equal to 100% for every region, instead of a 100% nationally. This illustrates the dif-
ferent distributions of Division weights per region. For example, Transport has a relatively large
weight in Greater Accra, but a relatively low weight in the Upper West Region, since households
spend more on average on Transport in Greater Accra than in Upper West Region. Similarly, the
Division Alcoholic Beverages, Tobacco and Narcotics, has a relatively large weight in the Upper East
Region, but a low weight in the Ashanti Region, due to the differences in consumption patterns.
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Household Maintenance (05)

Health (06)

In CPI terms, these different weights and the fact that not all Items are collected in every region,
mean that different regional CPIs are based on different baskets of goods, since no region has an
identical collection of Items as another. Regional CPIs are not based on a single national basket

of goods, but on different baskets of goods representative for households in the different regions.

This is import to consider when comparing the regional CPIs.

Figure 3.4 Standardized COICOP Divisions weights per region

Ahafo Accra East West

COICOP Divisions (two-digit)

Information and Communication (08)
Recreation, Sport and Culture (09)

Education Services (10)

Restaurants and Accommodation Services (11)

Insurance and Financial Services (12)

Personal care, Social Protection and Miscellaneo!
Goods and Services (13)

Transport (07)

GSS regularly releases separate index numbers of the 13 different Divisions. It is also possible to
express relative weights of Divisions per region, as Figure 3.5 shows. This Figure shows the relative
standardized weights of the 13 Divisions, split by region. As Greater Accra and Ashanti are the two
regions with most the consumption, they are also the two regions with the largest relative weights
in the national CPI calculation. However, the relative shares of the regions are not the same for all
Divisions. For example, the difference between ‘Information and communication” and ‘Insurance
and Financial Services’ for the Ashanti Region.
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Figure 3.5 Relative weights of Divisions per region
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The Item weights are calculated based on GLSS7 from 2016/2017, a nationally representative
household survey conducted by GSS. These weights are expressed in terms of relative expendi-
ture shares of Items in the different regions and the two levels of urbanicity. Since consumption
patterns change, new products are developed and the economy changes, weights must be up-
dated frequently. As a rule, rebasing of the weights should be done at least five years intervals, in
accordance with international best practice. Updating the weights ensures that the CPI provides
the best possible measure of current price changes.

3.1.1 GLSS

The GLSS is a survey of Ghanaian and non-diplomatic households living in Ghana, aimed at mapping
patterns of household consumption and expenditure, employment and living conditions in Ghana.
For the latest round of this survey, GLSS7, around 15,000 households were surveyed from the,
then, 10 regions. The survey was spread out over 1 year (2016-2017), to include all months and
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4.1

seasons. Households were asked to track their consumption patterns on all goods and services
using a diary for a period of 5 weeks. During this period, they were visited by an interviewer every 5
days, unless there was no literate person in the household who could keep a diary of expenditures.
In these cases, visits occurred daily.*) The eighth round of the GLSS is scheduled to be conducted in
2021/2022. The CPI weights are constructed from aggregate household expenditures as reported
in the GLSS.

Construction of Ghana Consumer
Price Indices

Calculation of CPI happens in two stages:

1. Using the raw price data, calculate the elementary aggregates.
2. Using weights, combine these elementary aggregates to higher-level indices.

Elementary Aggregates

Elementary aggregates are the primary building blocks to construct all indices at higher aggrega-
tion levels. Elementary aggregates are also the lowest-level classes to which a set of fixed-quantity
basket weights is assigned. They contain relatively homogenous products. The intersections of the
307 Items and 10 Regional geographical classifications and the two levels of urbanicity constitute
the elementary aggregates of the CPI, as explained in Section 3.1. Newspapers bought at urban
markets in Greater Accra is one example of an elementary aggregate. This aggregate might in-
clude multiple products, such as the The Ghanaian Times, Weekly Spectator and all other brands
of newspapers sold at urban markets in Greater Accra.

It is helpful to approach the calculation of elementary aggregates into two parts.

1. First, estimate the changes in prices of each individual product between two consecutive time
periods. In the national CPI calculation, this includes about 39,500 products.

2. Second, combine the changes of prices of each product comprising of all the products within
the same COICOP 6 classification within a region and with the same level of urbanicity to cal-
culate the elementary aggregate.

To calculate the elementary aggregates, GSS uses the unweighted Jevons Index. The Jevons index s
used for all elementary aggregates and is the geometric mean of price relatives. As an unweighted
index, there are no weights assigned for each product. This means that, for example, The Ghanaian
Times, Weekly Spectator, and all other newspapers sold at urban markets in Greater Accra are
weighted equally. The Jevons Index can be expressed as:

4 For more information on the latest GLSS, please visit: https://statsghana.gov.gh/gssmain/fileUpload/
pressrelease/GLSS7\%20MAIN\%20REPORT\_FINAL.pdf.
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where, p? to p? are prices obtained at the reference period and p! to p4 matching prices for the
same goods (given that quality and quantity stay constant) in month t.

The 4,316 different elementary aggregates do not consist of an equal number of product price
quotations. For example, Cashew nuts (01.1.6.8.2) only has 2 prices collected every month, while
672 different prices are collected every month for Imported rice (01.1.1.1.2).

GSS uses chained month-to-month price ratios instead of direct price ratios between two periods
(for example base and current period) to calculate the indices. When using the Jevons index, both
methods yield the same result (see Section 4.1.1).

4.1.1 Reasons for using the Jevons Index

Using the Jevons index to average price quotations into elementary aggregates has multiple ad-
vantages. The International Labour Organization’s CPl manual chapters 1, 9, 16, and 20 discusses
in greater detail why the Jevons index is the preferred unweighted index formula in most situa-
tions.®) In summary, the Jevons index passes the time-reversal test, which a ‘regular’ arithmetic
average does not. This means that if all the price data for the two periods are interchanged, then
the resulting CPl is equal to the reciprocal of the CPI. So if prices from in March are equal to prices
in January (with CPI equal to 100), but prices in February were higher, then the product of the
price change going from period January to February, multiplied by the price change going from
period February to March, should equal 100.

The Jevons index also allows for changes in the units of measurement test (commensurability test).
This means that the CPl does not change if the quantity units in which the products are measured
are changed (for example, if the prices of milk are expressed per litre rather than per pint).

A Jevons index is also transitive, meaning that the chained index (current CPI constantly calculated
from the previous month and updated) between two periods is equal to the direct index between
the same two periods.

The use of the geometric average means that the CPI provides a closer approximation to the
COLI than would using the arithmetic mean. This is because there is likely to be a significant
amount of substitution within an elementary aggregate, where consumers substitute towards rel-
ative cheaper alternatives of the same product within an elementary aggregate.

5} International Labour Office. Consumer Price Index Manual: Theory and Practice. Geneva: International Monetary

Fund, 2004. URL: https://www.ilo.org/wcmsp5/groups/public/---dgreports/---stat/documents/
presentation/wcms_331153.pdf.
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4.2

4.1.2 Disadvantages Jevons Index

The main disadvantage of the Jevons Index is the fact that it is sensitive to extreme falls in prices.
In its most mathematical extreme, if a single pit is equal to 0, then the whole elementary aggregate
is equal to zero. Caution should be taken to ensure that unavailable prices are not entered as 0,
and that missing data are carefully imputed. More on imputation in Section 8.4.

Higher-level Indices

After calculating the indices for the different elementary aggregates, these indices need to be
combined into higher-level indices. The consumer price indices that GSS publishes are Lowe-type
indices. This index is a fixed-basket, where the quantities (the goods in the basket) are taken at
a different time point than the prices of those goods. Most commonly this happens before the
base period. The Lowe Index is therefore called a Laspeyres-like Index. Both indices are calculated
similarly; but to be a true Laspeyres index, the period that provides the expenditure weights must
coincide with the reference period for the prices. This coinciding of expenditure weights and ref-
erence period for the prices is rarely feasible in the calculations of CPI, because weights must be
based on some expenditure survey held prior to the rebasing of the CPI. The Lowe index can be
expressed as:

LU
p plq?
19t =100 - Z—l < Lt ) (3)
p! | \XiplqP

where:
1%t is the index at time t with base period 0
pf is the price of elementary aggregate (Item) i at time t

p? is the price of elementary aggregate (Item) i at the base period

0gb
and the (25‘ ‘(I,‘ b) part of the formula is the weight part, where:
i PP "

qfJ is the quantity of Item i at time point b

A Lowe index takes weights from weight reference (T = b) period and price updates them to base

period (T = 0). As explained in Section 3, GSS uses expenditure weights based on consumer pat-

terns derived from the GLSS7. The weights that are used are obtained by updating the expenditure

shares (weights) in period b (f‘—qb’b) for the price changes occurring between period b and 0
A L1

0
by multiplying them by Z—;, (price relatives between T=b and T = 0). See Figures 4.1 and 4.2 for a
i

visualization.

Figure 4.1 Lowe Index

Base Period Current Period
(T=0) (T=¢)

Weight Refence Period (T = b) l l > Time (T)
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4.3

The price reference period is the period whose prices are used as denominators in index calcula-
tions. All future prices to be collected are then compared to these prices in calculating the index.
The current CPI uses the whole year of 2018 as the price reference period. This new reference
period is being used since August 2019.

Figure 4.2 Lowe Index for Current CPl in Ghana

Base Period Current Period

(T=2018) (current month)
Weight Refence Period l l =
(GLSS7: 2016 and 2017) > Time (T)

Numerical example

Tables 4.1 to 4.3 guide the reader to a numerical example. Assume that Ghanaian households only
consume five Items (instant noodles, malt drinks, Kente material, rent payments and toothpaste)
and that there is only one region in Ghana. First, for the five Iltems we need to calculate the five
price indices. Assume that we collect only four prices per Item, then we see the process of cal-
culating the elementary aggregate price index for instant noodles in Table 4.1. In the actual file,
there are 4,316 indices of 307 Items and 39,461 prices. The price index between January in year
1 and January in year 2 (year-on-year CPl) is calculated as:

IJanyearl,Jan yearz _ 4 320 380 450 310 100
Instantnoodles 1390 350 370 2.90 (4)
=110.77

In this table where a Jevons index is used, the chained month-on-month indices and the direct
index between two periods are equal. This is what is meant by the index being transitive. Once
there are five price indices, for example, the year-on-year CPI can be aggregated into one average
CPI, using the Item weights. The Items are summarized in the first four columns of Table 4.2. The
final column shows that process of aggregating the weights. Finally, Table 4.3 shows the process
of calculating inflation from CPI.
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4.4

Table 4.2 Numerical example of aggregating Item price indices into one CPI, using weights

COICOP code Item current Item Index weight weighted index
01.1.1.5.0 Instant noodles 110.77 20 110.77 - 20 = 22154
01.2.6.0.1 Malt drinks 109.73 10 109.73 - 10 = 1097.3
03.1.1.0.3 Kente material  98.02 15 98.02 - 15 = 1470.3
04.1.1.0.1 Rents payment  105.67 50 105.67 - 50 = 5283.5
13.1.2.0.8 Toothpaste 140.12 5 140.12 -5 =700.6

total: 100 10767.1

10767.1
100

= 107.67

new CPI:

Table 4.3 Numerical example of calculating inflation from CPI

Current CPI 107.67
CPI previous year same month  102.67
CPI previous month 106.57
107.67-102.67
- - i i . —_— . = 0,
year-on-year inflation: To7e7 100 = 4.87%
month-on-month inflation: % -100 = 1.03%

Contribution to Inflation

The fact that CPI is a fixed-basket price index consisting of many different sub-indices (for example,
the different COICOP Divisions), which have their own weights (their sum equals to 100), makes
it possible to explain the changes in total CPl (month-on-month or year-on-year) in terms of the
influence exerted by the changes in (inflation of) different sub-indices.

Analysis of this kind is referred to as contributions to or drivers of inflation. Contributions explain
how many percentage points of the CPI percentage change come from a given sub-index. Over
different months the weights of sub-indices stay the same, but their inflation rates might differ.
This accounts for the different contributions to inflation for sub-indices from month-to-month.
A sub-index with a high inflation rate, but very small weight will not greatly contribute to total
inflation and vice versa. As an example, the price index for the Food Division contributed 6.3% out
of the total 10.6% price level changes in April 2020 (see Figure 4.3). Adding all the sub-indices’
contributions results in the total inflation rate. For example, if the relative price index change
(inflation) for Food is 14.4% and the weight for the Food Division is 43.7 (out of 100), then the
contribution to total inflation from Food is 14.4% - 0.437 = 6.3%. Even if all other Divisions had
a zero inflation that month, the total inflation would be 6.3%. If total inflation was 8% that month

then the relative contribution of the Food Division was % - 100 = 59.4%°5) The same can be

done for month-on-month inflation.

) Due to rounding issues, the decimals in Figure 4.3 are different.
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Figure 4.3 Contributions to year-on-year and month-on-month inflation August 2019 to April

2020

Year-on-year inflation
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COICOP Divisions (two-digit)

Food and Non-Alcoholic Beverages (01)
Alcoholic Beverages, Tobacco and Narcotics (02)
Clothing and Footwear (03)

Housing, Water, Electricity, Gas and Other Fuels (04)

Furnishings, Household Equipment and Routine
Household Maintenance (05)

Health (06)

Transport (07)

Information and Communication (08)
Recreation, Sport and Culture (09)

Education Services (10)

Restaurants and Accommodation Services (11)

Insurance and Financial Services (12)

Personal care, Social Protection and Miscellaneous
Goods and Services (13)
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Selection of Outlets and Products

Given that the prices are collected from the sellers, two different sampling problems arise. The first
is how to select the individual products within an elementary aggregate for which to collect prices.
The second is how to select a sample of outlets (markets) selling those products. On the level of
both products and outlets, there are no complete sampling frames available, which means that it is
hard to guarantee a representative selection of products and outlets. Any selection method needs
to maximize precision and minimise the cost of carrying out the price collection. It would, for
example, be inefficient to separate sampling of products completely from the selection of outlets.
This would result in an inefficient outcome, where only one or two prices per outlet are collected
and many different outlets must be visited. For the selection of outlets and products, GSS uses a
multi-tiered system, in which first cities and town were first selected, then the markets in those
places, and finally the outlets within the markets.

Figure 5.1 Map of locations 44 different markets, using the 10 old regions of Ghana

rural @ urban

Ghana Statistical Service (GSS), 2019

Selection of Markets
Before the outlets (market stalls, shops, etc.) are selected, the markets where these outlets are

located are selected. A market can be considered as the whole collection of outdoor market stalls,
hospitals, schools, cold stores, etc. in a single town.
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5.2

5.3

As explained in Section 6 a total of 44 markets were selected. Fifteen of these markets are urban
and 29 rural. Because expenditure weights were calculated using the 2016/2017 GLSS7, CPlI is dis-
aggregated by 10 regions and not the new 16 regions, that define Ghana since February 2019. See
Figure 5.1 and Table A.5 for summaries of the markets. The first 40 markets were selected in 1963
in the then 9 regions. Since then the number and the locations of the markets have been updated
to meet changing circumstances, such as the closing of markets and the creation of extra regions.
In June 2017 GSS, in consultation with international advisors and the 10 regional offices, GSS de-
cided on the 44 markets that are currently included in the price research. For every region, at least
one rural and one urban market was selected and the number of markets per region (between 3
and 6) was determined on bases of the region’s population sizes and shares of total domestic ex-
penditure. For every region, the regional capital was automatically included. After the selection
of cities, market locations were selected based on the availability of Items at different markets.
Markets with a large share of the products available were preferred over markets with a smaller
selection of goods.

To identify the viability of a market, a team of price collectors visit a market for one or more days.
During this visit, the team tries to collect as many different Items as possible in that market. If
an Item is not available at a certain market, within reason, price collectors will travel to see if it
is available nearby, but to keep monthly price collection feasible, the last product is not hunted
down until it is found.

Selection of OQutlets

Within the markets and using local knowledge, it is left to price collectors and regional statisticians
to find suitable outlets selling the different Items. Price collectors are instructed to not change
outlets after they are selected. Similarly to the markets, outlets with a wide range of products
are preferred to outlets with a very limited selection. This means that sellers that only sell one
Item are usually excluded. The exception to this are market sellers, who might only sell one type
of Food-Item. Ease of data collection, to guarantee expedient calculation of CPI statistics, is also
taken into consideration. This means that preference is given to outlets that are likely to remain
available for price collection for multiple years and available to visit every month. This means
that street hawkers and market sellers without a fixed stall are excluded. Once a shop is selected,
certain meta-data, such as the location, name, and phone number are registered, to guarantee
the same shop can be visited every month. In total, GSS staff visits 7,726 outlets every month for
the CPI data collection.

Selection of Products

The actual 39,461 products for which prices are collected monthly, were also selected in 2017 after
initial visits to the markets. As explained in Section 3.1, Items are selected on the relative expen-
diture of households on these Items. In total, the 307 Items on which households, at the national
level, spend the most money on were selected. As explained in Section 4.1, every elementary
aggregate, consists of the price quotations of many more products. The Items that are included
were selected based on the results of the GLSS7. Items (the elementary aggregates) are relatively
loosely defined so that products within this Item can be found at different types of markets. For
example, an Item might simply be “Imported Rice” - it is then up to the collectors to find specific
products. In a supermarket, a collector might select a 5kg bag of imported rice from brand A, while
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another collect prices for a 1kg bag from another brand at an outdoor rural market stall. Once a
product is chosen for an outlet, it is defined narrowly and described in detail (to ensure that the
same product is priced each month).

The first time a product is selected at a Market, it is up to the price collectors to decide for which
products prices will be collected. Price collectors are given two rules to decide which products to
select:

1. Price collectors ask the seller, which product (for example brand) of a certain Item, is the most
popular and most commonly sold; and

2. Price collectors are instructed to, as much as possible, collect different brands at different out-
lets.

The 4,316 different elementary aggregates do not consist of an equal number of product price
guotations. For example, Cashew nuts (01.1.6.8.2), only has 2 prices collected every month, while
Imported rice (01.1.1.1.2) has 672 different prices collected every month.

The number of prices collected per Item depends on multiple factors. As a general rule, the number
of products assigned to an Item is roughly proportional to its weight. However, more for homoge-
neous Items such as Electricity, fewer prices can be collected. Therefore, for Items which higher
price fluctuations are expected, more prices are collected. This holds true as well for ltems where it
can be expected that there are large differences in price changes between outlets and more prices
are collected. In general, Items with higher weights are also over-represented, because their price
changes influence the CPI more.

Data Collection

Data collection for the calculation of the CPI is undertaken monthly by trained staff at the regional
offices of the GSS using paper-based questionnaires. Prices are collected across outlets (such as
supermarkets, restaurants, business entities, administrative offices and open markets) where most
goods and services are purchased by households. For every product, price collectors collect both
the price and the quantity. For packaged products, information on the labels are used and for fresh
produce, price collectors carry their own scales to weigh the quantity of the products.

In supermarkets and department stores, the prices are collected from price tags. In outlets without
advertised prices, the outlet owners or employees are asked for the price. Currently, no internet
(web) shops are included. Price collectors are trained by GSS staff and are strictly instructed to
always collect prices for the same product in the same shop. Prices from outlets that determine
prices only once a year, like hospitals and schools, are collected at the beginning of the year and
regularly checked (when possible over the phone) to make sure prices did not change.

To determine the price of renting accommodation, price quotes from local landlords are used.
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6.1

6.2

6.3

Timing

Most goods in the CPI rely on field-based collection. This means that price collectors are employed
to visit selected outlets and market stalls to record actual prices on the shop floor or market. GSS
staff are instructed to collect data in the first week of every month. They are allowed to collect
data on any day of the week, but no data are collected on Saturdays and Sundays. Certain rural
and smaller urban markets that are only held a single day a week are visited on that day of the
week. Price collectors are also asked to start price collection at similar times every month. This is
to guarantee that the time of day does not influence the prices collected for fresh produce.

Seasonality

No product in the basket is considered seasonal. This means that all products are collected every
month.

Inclusion Approach

GSS uses the ‘acquisitions approach’ for all goods, to decide on the time point at which a good
is included in the CPI. The ‘acquisitions approach’ involves observing prices at the time at which
the legal ownership of the good or service passes to the household. This is the time where the
household and the seller reach an agreement on the transfer of goods.

Other possible approaches are the ‘payment approach’ and the ‘consumption approach.” The ‘pay-
ment approach’ means that prices are included for the month in which the product of good is paid
for, which might be after (or before) the good is handed to the household. For example, goods
paid with a credit card might change owners a month before the financial transaction (payment of
credit card debt) takes place. This makes the ‘payment approach’ impractical for CPI purposes, be-
cause different households use different payment methods and because GSS simply collects prices
and does not actually buy the goods and services.

The ‘use approach’ involves observing prices at the time at which the good or service is fully con-
sumed by the household, which again might not be at the same time as the product is paid for. For
many goods and services, the choice between the three different approaches is inconsequential,
because, the household’s time of purchase of a good or service frequently coincides with when
the household acquires and consumes that goods and services. In addition, GSS aims to collect
prices for products that are both paid and consumed in the same month, which would mean the
three approaches would lead to the same CPI. However, for some products, particularly durable
goods or large expenditure Items, the timing of price observation can yield different results. For
these Items, the three different approaches do not necessarily need to coincide. For example, a
consumer might purchase a domestic flight in January for a flight that is scheduled in April. Using
the ‘payment approach,’ or ‘acquisitions approach’ the flight would be included in the CPI calcula-
tion for January, but using the ‘use approach’ would mean the flight would be included in the CPI
calculation for April.
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8.1

8.2

Data Validation

Prices are collected using paper-based questionnaires by 10 regional offices. These offices then
process these data in an Excel file. These files are then sent to the GSS Head Office staff. In the
Head Office, these files are combined into one national file. At the GSS Head Office, price statistics
staff check the plausibility of the collected prices manually. If the unit price of a given product
deviates more the 25% compared to the previous month’s unit price, action is required. Data
entry mistakes, such as a missing or extra 0 in either the price or quantity, are manually corrected
in the national sheet. If there is uncertainty about a large price difference, regional offices are
asked to check the price again and confirm it.

Principles and Procedures

The CPIl aims to be an index of pure price changes of a fixed basket of goods. It considers the
substituting behaviour of consumers due to price changes and also aims to exclude price changes
due to differences in the quantity and quality of products. In essence, it does this by keeping as
many variables constant as possible and only allowing the time (month of collection) and price
differ. This means that prices are collected for the same products from the same shop in the same
way as much as possible.

Quantity Adjustment

Quantity adjustments are inherently easier than quality adjustments. For every product, GSS col-
quantity

lects a unit price ( and not just the price. For example, if one store sells 1kg of onions for

3¢, while another store sells 5kg of onions for 15¢, they have the same unit price.

Quality Adjustments

Certain Items, especially new high-technology goods, computer equipment and transport, change
in quality considerably in five year time periods. For these Items, it is hard to collect the exact
same model for five consecutive years. Updated versions might be hard to compare to older ver-
sions, especially if not all characteristics of a product are known. Price changes might be because
of inflation or might be because of change in quality. For example, an increase in bus ticket prices
that occurs because air-conditioned transport replaces non-air-conditioned transport cannot be
considered pure price changes. However, estimating the pure price change might also not be pos-
sible. Similarly, smartphone models from year-to-year are hard to compare. For these reasons, no
quality adjustments of products are done between rebasing periods. Adjustments happen after
every GLSS. The next GLSS round is planned for 2021/2022. Once new consumption weights are
collected in the new GLSS8, a new basket of goods will be created with new Items and correspond-
ing weights. This is why it is important that rebasing happens every five years.
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8.3

8.4

8.5

8.6

New Products

New products are only added to the CPI calculation once the basket of goods is updated. This
happens after every iteration of the GLSS. This allows for easier estimation of pure price changes
of the fixed basket, but also means that products that are introduced to the market are only in-
cluded once every five years. An exception to this are replacements of products that are no longer
available

Missing Data

It is necessary to distinguish between products that are permanently and temporarily missing.
Products that are temporarily missing are products which are not available and not priced in a
certain month, but that are priced in subsequent months.

If a product is temporarily not available, either because it is not in stock or because an outlet is
closed, the last price and quantity observation that was recorded is carried forward. If a product
is not available for three consecutive months, the head office is informed and it is determined if a
product will be available again or not.

If the product is determined to be permanently unavailable, a replacement outlet is found that
sells the product. Similarly, if an outlet is permanently closed, head office is consulted and a new
outlet, which sells the same products, is added to businesses visited each month.

If a product is no longer available on the market, for example because the specific model is no
longer produced, similar steps are followed. First, the last price and quantity observation that was
recorded is carried forward for a couple of months to determine if the product will return to the
market or not. If after a couple of months, the product is still unavailable, a replacement product,
which shares similar characteristics is introduced.

Foreign Goods

Because CPl includes only transactions between private households in Ghana and establishments
operating in Ghana, no foreign prices are included in the CPI. Only products which are priced in
Ghana Cedis (¢) are included. However, the prices of imported goods nevertheless have an impor-
tant impact on the CPI because many of the products sold on markets are either imported or have
significant imported content. As a result, changes in the exchange rate of the Ghana Cedi against
other currencies impacts the CPI, since they affect prices for imported goods which are then sold
to domestic consumers.

Discounts, Taxes, and Subsidies

All taxes on products, such as sales taxes, excise taxes, value-added taxes and Ghana education
trust fund (GET-fund), are part of the purchase price paid by households and are included in the CPI.
Similarly, subsidies are taken into account and treated as negative taxes on products. Consumers
are faced with these taxes and therefore, these taxes are included. Discount prices and promotions
on any product are also included.
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8.7

9.1

Rounding

During the different steps of the computation of the CPI, indices are calculated to several decimal
places. However, consistent with international practice, indices are rounded to one decimal place
when they are published. As such, GSS uses the unrounded indices for the calculation of inflation
and other statistics. This might lead users, who use the rounded indices, to not be able to exactly
replicate the published percentage changes. Another side effect of rounding indices is that small
consistencies between the percentage changes in the overall CPl and its sub-indices can occur. For
example, the rounded percentage change of the total CPI may not be centred among the weighted
rounded percentage changes of its sub-indices.

CPI Disaggregation and
Dissemination

GSS releases CPI estimates monthly. This happens on the second Wednesday of the month after
the month for which the CPI is released. Considering that prices are collected in the first week of
the month, this means that there are approximately five weeks between the data collection and
the release of the CPl/inflation statistics. On this second Wednesday of the month, the Govern-
ment Statistician present the indices in a news release and the annexes (with detailed disaggrega-
tion of indices in tables by Division and region) and newsletter are uploaded to the GSS website.”)
Once published, the official CPI statistics are not revised.

Because of different consumer patterns and economic situations, CPI and inflation changes are
not equal across Ghana. It is therefore good practice to publish regional inflation estimations in
addition to the national one. Furthermore, GSS, every month, publishes some disaggregated CPI
numbers for the Division and Classes within Divisions.

Disaggregation by Region
In addition to national estimates, GSS publishes regional CPIs. In certain months, the inflation in

the region with the highest inflation can be three times as high as the inflation in the region with
the lowest inflation that same month (see Figure 9.1 for an example).

7). Ghana Statistical Service. Price Indices. URL: http://www.statsghana.gov.gh/Economics . php?category=
NjA3MDAYNJjY4LjY10TU=/webstats/3psp748376.
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Figure 9.1 Example of disaggregation by begion using a chloropleth map (April 2020)

Overallinflation Food inflation Non-food inflation

Eastern:
10.7

Inflation (%)

5 10 15 20

9.2 Disaggregation by COICOP Divisions

In addition to disaggregation by region, GSS also publishes disaggregated CPI statistics by the 13
COICOP Divisions (COICOP level 2) Not all Divisions are equally volatile, and there are consider-
able differences between the Divisions in inflation rates. Even further disaggregation to the level
of Classes (COICOP level 4) is also possible and sometimes done to show relevant inflations pat-
terns. This might reveal that inflation in a certain Division is predominantly driven by a single Class.
Classes are currently the lowest level for which GSS regularly publishes CPl numbers.

9.3 Disaggregation by Rural vs. Urban

CPl numbers also disaggregated by rural and urban CPls. For this, rural and urban markets are
distinguished, as explained in Section 6.

9.4 Disaggregation by Local vs. Imported

Imported goods might experience different levels of inflations than locally produced goods. GSS re-
leases separate CPI estimates for domestically produced goods and imported goods, every month.
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111

Software

Data are collected using paper questionnaires, which are then entered in an Excel sheet in the
Regional Offices. These raw price data and elementary aggregates weights are then analysed using
both Stata and R to get the price indices. The indices are then analysed in R to calculate the inflation
numbers. R is also used for the visualization of the inflation data.

GSS is actively working on making the code used for the index computations both more robust and
flexible. This will allow more flexibility in adding or omitting products between rebasing periods,
without influencing already published indices.

Rebasing, Chain-linking and Back
Cast

Rebasing

Every so often, it is necessary to re-reference the base period of the index back to 100, which
makes interpretation of the index more straightforward. Every time the CPI is rebased and the
fixed basket of goods updated, the new index needs to be chain-linked to the older indices. This
way, the sequence of fixed-basket indices is chained together to create a continuous time series.
This is necessary to avoid having breaks in an index when a basket update is performed. In order to
chain indices across baskets (meaning that the weights have been updated), expenditure weights
for the two baskets must be expressed at the prices of a common period. This common period is
either a month or a full year.

Rebasing, the process of resetting the index to 100 and chain-linking after an update of the basket
of goods do not need to coincide, but they often do. The weight could be updated more frequently
than an index is rebased without introducing a new basket of Items and weights.

With each updating, the CPI starts with a new base reference period. For example, the previous
series had a reference base period of 2012 = 100 and covered the period January 2013 to July 2019.
The current series has a reference period of 2018 = 100 and will cover the period from August
2019 to 2022 (the date of the next planned updating). It is possible to link these two separate
series together at their common period (for example, the whole year 2018) in order to create a
continuous series that will cover the period January 2013 to December 2022.

The rebasing of the CPI (that is, its conversion from one reference year or month to another) is
an arithmetic operation that does not affect the relative change in CPl between two periods. The
base value (usually 100), could be any positive number. To rebase a CPI (I%%) and express it in
terms of a new CPI with reference period b (I?*%), all values in the CPI series a : t (I%t) are divided
by a constant. In this process t can be considered the current time period and b a time period
somewhere after time point a. This constant %% is an index for price observation period b (which
will be the new CPI reference period) with the initial index reference period a. The calculated
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results are then multiplied by 100 in order to obtain the new rebased index, with the index for the
reference period b equal to 100. b could be either a month or a full year. This means that:

a:t

I
17 = 25 - 100 (5)

where:

1Pt is the index for a price observation period t with the new index reference period b ;

1% is the index for a price observation period t with the initial index reference period a ; and
1% js the index for price observation period b with the initial index reference period a .

As a hypothetical example of rebasing a CPI with as old base period a = 100, which is chain linked
to 2018 =100, is presented in Table 11.1.

Table 11.1 Example of CPI rebasing with a full year (2018) as reference period

Period et bt

a=100 2018=100
January-18 1512 986 = % £100 = == 100
February-18 151.1 98.6
March-18 151.6 98.9
April-18 152.1  99.2
May-18 152.4  99.4
June-18 152.9 99.7
July-18 153.8  100.3
August-18 154.2 100.6
September-18 154.1 100.5
October-18 154.8 101.0
November-18  155.5 101.4
December-18  155.8 101.6
average 2018  153.3 100.0
January-19 156.1 101.8
February-19 156.7 102.2
March-19 157 102.4
April-19 157.8  102.9
May-19 158.6  103.5

a:june—19

June-19 1591 1038 = o - 100 = = - 100

This chain-linking does not affect relative change in CPl between two periods and thus the inflation
rate is unaffected by chain-linking. For example, year-on-year inflation from June 2018 to June
159171529 10387997 100 = 4.1%). Small differences in

2019 is 4.1% in both indices (=22 - 100 =
152.9 99.7
inflation may occur due to rounding when CPI statistics are calculated.
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Back Cast

In order to get a complete picture of changes in CPI, it is necessary to back cast old CPI numbers
linked to the current index. This means normalizing old indexes to the current index, such that the
reference period equals 100. GSS currently has a back cast going back to January 2003.8)

Figure 11.1 Example of a back cast plot. GSS releases a back cast going back to January 2013.
This plot shows the overall CPI from January 2013 to April 2020, expressed in 2018 = 100. The
yellow bars indicate different reference periods.
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Challenges

Calculating CPI and inflation in a dynamic economy comes with challenges for statistical offices.
Many problems were addressed in the latest rebasing period, but at the same time, new challenges
arise. Prominent among these is the fact that since 2018, there are now 16 regions in Ghana.
However, CPI has only been reported on the previous 10 regions. This is because the expenditure
weights and selection of products and outlets are based on the GLSS7, which was conducted prior
to the change to 16 Regions. GSS is working on changing to 16 regions.

Guaranteeing the correct collection of prices can also be a challenge. The market outlets and their
inventory where prices are collected can be dynamic, which complicates collecting a price for every
product every single month. GSS staff must travel to the selected outlets and collect prices every
month. Due to limited funds for travel cost, changing staff and changing products, this can be

8 These can be found here: https://www.statsghana.gov.gh/nationalaccount_macros.php?Stats=
MjI5NjA1MzU3Mi43NTUl/webstats/249sspop7r.

GSS | CPI Manual | September 2020 35



troublesome for some of the regional offices. GSS is working on improved training for staff and to
improve data collection, using tablets to guarantee good and expedient data collection.
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Appendix
A Summary tables
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Table A.5 44 markets by Region

Region New 16 Regions Market name Urbanicity
1  Western Western Takoradi Urban
2 Western North Akontombra Rural
3 Western Half Assini Rural
4 Western North Sefwi Bekwai Rural
5 Western Manso Amanfi Rural
6 Central Central Cape Coast Urban
7 Mankessim Rural
8 Nyankomase Ahenkro Rural
9 Bawijiase Rural
10 Greater Accra  Greater Accra Accra Makola Urban
11 Tema Urban
12 Kaneshi Urban
13 Madina Urban
14 Big Ada Rural
15 Eastern Eastern Koforidua Urban
16 Nkawkaw Urban
17 Adeiso Rural
18 Klo Agogo Rural
19 New Abirem Rural
20 Volta Volta Ho Urban
21 Kpando Torkor Rural
22 Akatsi Rural
23 Agbozume Rural
24  Ashanti Ashanti Kumasi Urban
25 Abofour Rural
26 Obogu Rural
27 Nsuta Rural
28 New Edubiase Rural
29 Kunsu Rural
30 Brong Ahafo Brong Ahafo Sunyani Urban
31 Bono East Techiman Urban
32 Ahafo Region Goaso Rural
33 Brong Ahafo Subinso Rural
34 Amanten Rural
35 Northern Northern Tamale Urban
36 Bimbilla Rural
37 Savanah Bole Rural
38 Northern Walewale Rural
39 Upper East Upper East Bolgatanga Urban
40 Zebilla Rural
41 Bongo-Soe Rural
42  Upper West Upper West Wa Urban
43 Tumu Rural
44 Nandom Rural
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