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Payments project initial objective

Investigate use of Credit & Debit card data to replace/strengthen current
data sources in Household Expenditure estimates in National Accounts



In this presentation

* Household Expenditure — what we want to measure

* UK Finance — new data source

* Advantages and limitations

* Comparisons of cards data with Household Expenditure series

* Possible future work



Top-level COICOP Primary Data Sources

01 Food and non-alcoholic beverages Living Costs and Food Survey
02 Alcoholic beverages, tobacco and HMRC admin data
H O u Se h O I d narcotics External market research survey for alcohol
03 Clothing and footwear Retail Sales Inquiry
[ ]
EX e n It u re 04 Housing, water, electricity, gas and Local Authorities admin data
other fuels Utility companies admin data

05 Furnishings, household equipment and  Retail Sales Inquiry
routine household maintenance Living Costs and Food Survey

06 Health NHS payments
Living Costs and Food Survey
07 Transport Transport Regulator
Measures UK consumer spend P e oot
International Passenger Survey
08 Communication Large communication companies
34 data sources — Complex Sector regulator
Living Costs and Food Survey
09 Recreation and culture Retail Sales lnq:irv .
.« . . Living Costs and Food Survey
Living Costs and Food (LCF) Survey is -
. 10 Education Living Costs and Food Survey
not considered to be a strong source Department for Education
11 Restaurants and hotels Living Costs and Food Survey

Armed Forces accommodation data
HMRC data for alcohol
External market research survey for alcohol

12 Miscellaneous goods and services Bank of England
Financial Inquiries Survey

Living Costs and Food Survey
Association of British Insurance
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UK Finance

Who are they? Trade body for firms providing finance, banking, markets

and payments services in the UK

Cards Expenditure data (from card acquirers e.g World pay)

Does include Does not include

Spend on all UK credit/debit cards UK spend abroad
Value & volume of transactions Business / Personal split
From Jan 2005 Before 2005

Regional

Individual transactions
Spending using other than cards



Key similarities and differences

| Living Costs and Food (LCF) UKFinance

Type Survey

Timeliness Quarterly snapshot deliveries

Classification  COICOP - by product

Coverage Diary kept by >16yr in household;
Commodities and services over 2 weeks

Cooperating households: 4,760 *
" March 2015 — April 2016

Administration

Monthly, 50 days after
reporting period

Merchant categories (MCs) —
by merchant

Credit and debit card
transactions from acquirers
in UK

13.7 bn transactions *

Quarterly. End of next
quarter after reporting
period

COICOP groups published
by products

As best as possible



Mapping

COICOP structure example Merchant Category structure

example (by merchant)

(by product)
03 Clothing and footwear Retail
03.2 Footwear Clothing

03.2.1 Shoes and other footwear —— Shoe shops



Mapping MCs to COICOP

First iteration

1. Map MCs to COICOP at lowest level

2. If we think you can buy a product/service from a merchant category we
include it

3. Aggregate MCs up to top level COICOP



Mapping MCs to COI

Merchant Category colcop

Antiques, art & ps/coi 05.1.3 Repair of fumiture etc
Computer p i 123.1F al effects ry
09.1.5 Repair of audio-visual; photo and information proce
05.3.3 Repair of household appliances
09.2.3 Mail of other major durables
Repair shops (not auto) E ————= 03.1.4 Clothing Cleaning and hire of clothing
03.2.2 Footwear Repair and hire of footwear
03.1.1 Clothing Clothing materials
03.1.2 Clothing Garments
03.1.3 Clothing Other articles of clothing and clothing acc
03.2.1 Footwear Shoes and other footwear
07.1.3 Purchase of vehicles Bicycles
09.3.1 Other recreational goods Games
09.2.2 Musical instruments and major durables for indoor
09.3.2 Other i goods i for sport
05.3 Household appliances
05.2 Household textiles
09.1.4 Recording media

Jewellers
Laundry & cleaning

Miscellaneous clothing
Family clothing

Men's clothing
Women's clothing

Hobbies, toys & games
Music shops
Miscellaneous household
Photographic

054
Computer software ~: - 09.12 ic and optical equipment
Fumiture stores 5 09.1.3 i i

09.1.1 Audio visual equipment

Department stores 08.2 C i and telefax

— = 12.1.2 Electric appliances for personal care
Electronic stores S 2 B 05.1.1 Fumiture and fumishings
v 05.1.2 Carpets and other fioor coverings

Floor covering stores
05.3.1 Major household appliances whether electric or no!

Household apptiance stores . 09.3.3 Other i goods Gardens; plants and flow
Garden centres = = — 05.5.1 Major tools and equipment
DIY stores 05.5.2 Small tools and miscellaneous accessories
0431 ials for mai and repair of the dwellin

Luggage & leather goods 12.3.2 Personal effects Other

ed : 05.3.2 Small electric household appliances
& iality shops = = 05.6.1 Non-durable household goods
Cosmetic stores — 1213 al care Other appli
= - 01.1.3 Food Fish
Supermarkets ——_ 01.1.5 Food Oils and fats
= 01.1.6 Food Fruit
Miscellaneous foodstores 01.1.7 Food
: = 01.2.1 N i Coflee; tea and cocoa
O Roencus — - 01.22 N i ges Mineral water and soft dr

Dakeri & dakles 01.1.2 Food M.eal »
= - = 02.1.1 Alcoholic beverages (off trade) Spirits

Tobacconists D X - 0212 i (off trade) Wine
Sweet stores S = 0213 ges (off trade) Beer
C idential & 01.1.1 Food Bread and cereals

Gardening services 01.1.4 Food Milk; cheese and eggs
02.2 Tobacco
01.1.8 Food Sugar and sweet products
01.1.9 Food Other food not elsewhere classified
04.3.2 Services for maintenance and repair of the dwelling

Utilities
Chemists
Medical goods

Merchant Category coicop

07.1.1 Purchase of vehicles Motor cars
07.1.2 Purchase of vehicles Motor cycles

Pet shops
Veterinary services

Vieaicar Services ———————— 04.4.1 Waler supply
Optical goods ¥ o443 ~
04.4.4 Other services relating to the dwelling
Vehicle sales 04.5 Electricity; gas and other fuels
Auto parts & accessories 04.5.1 Electricity
04.5.2 Gas
Auto repair shops 04.5.3 Liquid fuels
Auto services 04.5.4 Solid fuels
Rallways 04.5.5 Heat energy
Buses 06.1.1 § %
5 06.1.2 Other medical products
Artines 06.1.3 Th and
Sea travel 06.2 Out-patient services
Miscellaneous travel 06.2.1 Medical services
Travel agents 06.2.2 Dental services
Moving & courler services 06.2.3 Paramedical services
06.3 Hospital services
Telecoms 07.1 Purchase of vehicles

A i 09.2.1 Major for outdoor
ussment parks 07.2.2 Vehicle fuels and lubricants
Cinema, theatre & dance 07.2.1 Motor vehicle spares
Sports & games establishments 07.2.4 Other vehicle services
Agquariums 07.2.3 Vehicle maintenance and repair
Concerts & entertainers 07.3.1 Transport services Rail
07.3.2 Transport services Road
Photographic studios 07.3.3 Transport services Air
Tourist attractions 07.3.4 Transport services Sea and inland waterways
Gambling 07.3.6 Transport services Other purchased transport
Books. & " 09.6 Package holidays
' - 08.1 Communication Postal services
c 08.3 C T and telefax services
09.3.4 Other goods Pets and related products
Hotels 09.3.5 Other goods \ y and other serv
Public hatses 09.4.1 Recreational and sporting services
Restaurants 09.4.2 Cultural services

Catering services 09.4.3 Recreation and culture: Games of chance
09.5.1 Newspapers; books and stationery Books

Baauy &-babar shops 09.5.2 Newspapers: books and stationery Newspapers ar
Personal services 09.5.3 Newspapers; books and stationery Miscellaneous |
Counselling services 09.5.4 Newspapers; books and stationery Stationery and
Social, political & religious organisations 10 Education
Insurance services 12 sarvioss
11.1.1 Restaurants; cafes etc
Fls - cash (auto & U] 11.1.2 Canteens
Fls - dise & services 12.1.1 Hairdressing salons and personal grooming establi
financial g: 13‘:‘::3'_
g g 5.1 Life
Non-Fls - foreign currency, travellers' cheques 12.5.2 Dwelling insurance
Security Brokers and Dealers 12.5.3 Health insurance
Tax Prep Services 12.5.4 Transport insurance
Empl t 12.5.5 Other
Funeral services 12.6.2 Other financial services
Legal services HHFCE:Financial services r
services 12.7 Other services




Mapping MCs to COICOP - complex

Merchant Category COICOP

Miscellaneous mixed f 05.3.2 Small electric household appliances
Miscellaneous & speciality shops 05.6.1 Non-durable household goods
Cosmetic stores 12.1.3 Personal care Other appliances

/,,/—/;_ 01.1.3 Food Fish
Supermarkets | %— —_——— 01.1.5 Food Oils and fats

01.1.6 Food Fruit

01.1.7 Food Vegetables

2 01.2.1 Non-alcoholic beverages Coffee; tea and cocoa

Off-licences mEs S, e 01.2.2 Non-alcoholic beverages Mineral water and soft dri
ASG S S o wSa 01.1.2 Food Meat

02.1.1 Alcoholic beverages (off trade) Spirits

02.1.2 Alcoholic beverages (off trade) Wine

02.1.3 Alcoholic beverages (off trade) Beer

01.1.1 Food Bread and cereals

01.1.4 Food Milk; cheese and eggs

02.2 Tobacco

01.1.8 Food Sugar and sweet products

Miscellaneous foodstores

Tobacconists

Sweet stores

Contractors (residential & commercial)
Gardening services

Utilities

Chemists e=—=————= |
01.1.9 Food Other food not elsewhere classified

many to one / one to many



Mapping MCs to COICOP - simple

Merchant Category COICOP

UG, Z.Z UENTal Services
06.2.3 Paramedical services

06.3 Hospital services

07.1 Purchase of vehicles

07.1.1 Purchase of vehicles Motor cars
07.1.2 Purchase of vehicles Motor cycles
09.2.1 Major durables for outdoor recreation
07.2.2 Vehicle fuels and lubricants

07.2.1 Motor vehicle spares

07.2.4 Other vehicle services

07.2.3 Vehicle maintenance and repair

07.3.1 Transport services Rail

07.3.2 Transport services Road

07.3.3 Transport services Air

07.3.4 Transport services Sea and inland waterways
07.3.6 Transport services Other purchased transport

09.6 Package holidays

08.1 Communication Postal services

08.3 Communication Telephone and telefax services
—— 09.3.4 Other recreational goods Pets and related products
09.3.5 Other recreational goods Veterinary and other serv

Travel agents

Moving & courier services
Telecoms

Pet shops

Veterinary services
Amusement parks
Cinema, theatre & dance
Sports & games establishments
Aquariums

Concerts & entertainers
Photographic studios
Tourist attractions

Gambling
Books, newspapers & magazines s
Commercial equipment
Educational establishments ===

Hotels

one to one
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Increase in use of cards over time - drift

Totals over whole period (Index 2015 = 100)
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consumption expenditure



Top level HE vs UK Finance: CP NSA (index 2015 = 100)

01 Food and non-alcoholic beverages 03 Clothing and footwear
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Top level HE vs UK Finance: CP NSA (index 2015 = 100)

04 Housing; water, electricity, gas and

other fuels 11 Restaurants and hotels
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Mapping MCs to COICOP

Second iteration

1. Apply basic seasonal adjustment to cards and HE data

2. Calculate correlation coefficient between (SA) cards data and (SA) HE
data

3. Try every possible combination of MCs originally mapped to COICOP
to get the highest correlation score



Seasonal Adjustment

Indirect SA

01 Food and non-alcoholic

* Use ARIMA X-13 package in R, beverages

default settings / '\

01.2 Non-alcoholic
01.1 Food beverages

* Direct (aggregate then SA) OF indirect
(SA then aggregate)

||||||
uuuuuuuuuuuuuuuuuuuuuuuuuuuu

Time
Original and Adjusted Series ~ Orginal and Adjusted Series




First iteration:

Second iteration :

Optimised mapping

Include all mapped MCs associated with COICOP

Choose combination that gives highest correlation score.

e.g. Combinations for COICOP 01.2 Non-alcoholic beverages

Choose
gumm—

Supermarkets

4 Miscellaneous foodstores

Off-licences

Discount stores

Miscellaneous foodstores
Off-licences

Discount stores

Off-licences
Discount stores

Supermarkets

Supermarkets

Off-licences

Discount stores

Miscellaneous foodstores

Discount stores

Miscellaneous foodstores

Merchant Categories

Supermarkets

Miscellaneous foodstores

Discount stores

Miscellaneous foodstores

Off-licences

Off-licences

Supermarkets
Miscellaneous foodstores

Off-licences

Supermarkets

Discount stores

Discount stores

Supermarkets

Off-licences

Calculate correlation between every possible MC combination and HHFCE series.

Supermarkets

Miscellaneous foodstores




Top level COICOP: CP SA (index 2015 = 100)

01 Food and non-alcoholic beverages: Seasonally adjusted UK Finance vs. HE
112 : :
SupermarkEts 92% g || KTrade Debit & Credit Card
Bakers & dairies 1% e HHFCE COICOP:
01 Food and non-alcoholic
Discount stores 7% evereees

Index

98
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Top level COICOP: CP SA (index 2015 = 100)

09 Recreation and culture:
Cinema, theatre & dance
Miscellaneous travel
Computer programming
Pet shops

Veterinary services
Tourist attractions

Electronic stores

Seasonally adjusted UK Finance vs. HE

115

21% 113 =mies || Trade Debit & Credit Card
111 ,
12(y smes HH FCE COICOP:
o 09 Recreation and culture

11%
9%
12%
5%
30%

201> 2015 2015 2015 2016 2016 2016 2016 2017 2017 2017 2017
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Top level COICOP: CP SA (index 2015 = 100)

11 Restaurants and Hotels: Seasonally adjusted UK Finance vs. HE
REStaurantS 78% o gﬂz UKTrade Debit & Credit Card:

Catering services 5% —————

11 Restaurants and hotels

Public houses 16%

2015 2015 2015 2015 2016 2016 2016 2016 2017 20017 2017 2017
al Q2 a3 a4 al Q2 a3z Q4 Qi Q32 a3 Q4



Summary

* |dentified cards data from UK Finance as a potential data source to
estimate Household Expenditure

* Applied basic mapping between merchant and product

* Initial comparisons look very promising



Future work

* Third iteration on mapping - weighted mapping between merchant
and product

e Eliminate drift from cards data attributed to increase in card use
* Look more closely at which data source to believe

e Continue to search for more data sources.



