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How do we work: The BBVA Research Model & Topics
\ Macroeconomics
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Big Data for Economics:
National Accounts in
Real Time and High Definition
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Naturally Occurring National Account System from Financial
Transactions: Connecting Transactions with National Accounts
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Financial Transactions
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The National Accounts System
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Like many others, we started out using Credit and Debit cards as a
proxy for consumption...

Individual to Firm Transactions The National Accounts System
Credit/Debit Cards
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The Covid triggered “crisis & uncertainty” & a urgent response was
needed. Cards Transactions proved to be very useful for real time & HD

Real Time... ...High Definition

Locked down, loading up
BIG DATA CONSUMPTION INDICES: TOTAL CARD CONSUMPTION BY COUNTRY Spain, selected retail sales, % of total* o
e i 100
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While Card Payment proved to be key is only a part of the story ...

Individual to Firm Transactions The National Accounts System
Credit/Debit Cards
Physical PoS and On-Line Payments
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.. and we decided to complete consumption in a “consistent way with
National Accounts” by completing the rest of the means of payment.

Individual to Firm Transactions

Credit/Debit + Cash

+Transfers + Direct Debit + Imputed Rents
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National Accounts in a World of
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A Massive Consumption Survey from “Transparent & Robust” rules

Bank Accounts Expenditure Transactions Bank Clients
* * +* *
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Aggregation after Sticking to Robust Rules produce good results
replicating National Accounts in Levels, Growth & Categories

Total Consumption: Naturally Occurring vs Official

EUIF-{eI\‘/IIﬁII‘s Growth Categories COICOP
1lions ;
200000 ( ) (S. Adj QoQ) (% of Total)
20.0% - -
175000 -
150000 - o -
Once and for All 10.0% - . =
125000 - d|ffer§nce. gap g —c =0
not widening g 3
............ E = =
100000 - S oo =2
 — —_ g " z
75000- — \/\_/ b8 Z
g 214
50000 - 10.0% S
25000 - 2
20.0% - Z 2 @)
0- v
R R ) 5 D O D & 5 o ) a ) 0
IR SR A R SR S SR S S S A TS O S I SO N SR N O e
T A A I I A A A\ 4 A N SR R LR N P
O S S S S A AN N N N P N N P\ N N\ N\ . , , :
v v 4 y 4 4 4 v 4 4 4 22 23 24 25 26 27
quarters INE Annual Accounts (Log Level)

—— Total Consumption in Naturally occurring data o ]
—— INE Household Final Consumption Expenditure —— Total Consumption in Naturally occurring data

—— INE Household Final Consumption Expenditure
—— Card and Cash Consumption in Naturally occurring data

Consumption except Card and Cash in Naturally occurring data

meunversTy BBVA

Research

B UNIVERSITY OF
4% CAMBRIDGE



Beyond Cards: The Benefits
to Consider the rest
of the Payments



160
150
140
130
120
110
100

Beyond Cards: Big data at BBVA Research n

Cards (PoS & OnLine) proved to be very useful to track activity...

Spain: Evolution of Payments for Consumption
(SAdj. Cum 3M January 2020=100)
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... But the real view is partial (38%) & biased (upwards) after COVID...

Spain: Evolution of Payments for Consumption
(SAdj. Cum 3M January 2020=100)
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.. Cards can be misleading, leading to an optimistic view and important
biases for the lower income consumption distribution

Spain: Evolution of Payments for Consumption Spain: Distribution of Payments for Consumption
(SAdj. Cum 3M January 2020=100) (Cumulative June 2020-2021, % of Total)
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How Naturally Occurring fits Official Statistics: The case of Cards

Spain: Real Household Consumption vs BBVA BigData Spain: Retail Sales Index vs BBVA Big Data
(Sadj %QoQ Growth Rate CPI deflated) (Sadj %mom Growth Rate. Big Data CPI deflated)
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How Naturally Occurring fits Official Statistics: Total Consumption

Spain: Real Household Consumption vs BBVA BigData Spain: Retail Sales Index vs BBVA Big Data
(Sadj %QoQ Growth Rate CPI deflated) (Sadj %mom Growth Rate. Big Data CPI deflated)
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We can obtain reliable indicators for Total Consumption & Categories

Spain: BigData Total Consumption (BBVA Research)
(Real deflated by CPI, Cum 28D % Yearly & Cum 90D % QoQ Sadj)
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...0r introduced in Nowcasting Models (i.e Dynamic Factor Models)

X, =AL)f; +e
fi= T(L)ﬁ—l + 7,

1Q-20

2Q-19
3Q-19
4Q-19
2Q-20
3Q-20
4Q-20
1Q-21
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3Q-21
4Q-21
1Q-22
2Q-22

Spain: Improvement of AIREF Relevance of Big Data as a Nowcasting Variable in AIREF Model (2018-22)
Nowcasting Model by introducing B|g Data (Deterioration in RMSE of the Model when Dropping any of the variables)
(Reduction in the average 4 quarter RMSE error)
Social BBVA Large Large
0.10 Security Consumption PMI Company  Company Industrial Real Imports  Electricity
0.00 /\/\\ Registered DU tp I services Sales Salaries  Production  of goods Consumption
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-0.20
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Back-Cast  Q(1)M1 0,64% 8,67% 4,36%
-0.60

Average 0,72% I 4,48%

Source: BBVA Research (forthcoming)
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Zooming Out: National, Regional, Provincial, Urban and Zip Code...

Urban Big Data Consumption: Barcelona & Madrid in Real Time & High Definition for Smart Policies

Urban Big Data Consumption: Barcelona & Madrid Consumption in Restaurants & Hotels in 2020 Change in Consumption Restaurants & Hotels in 2020
(Moving Average 28D. YoY Nominal) (Avg Consumption per person December 2020 & December 2019, % (December 2020 vs December 2019, % YoY)
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Firm-to-Firm Transactions should be considered to replicate Investment

The National Accounts System

Demand Income Supply
Gross Output

Financial Transactions & Private Investment
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Consumption of
e
GDP = GDI = GVA=

Sum of Final Sum of Income Payments Sum of Gross Value Added
Expenditures & Production Costs Across Industries
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... and we can obtain good proxies for Investment & asset categories

Spain: Big Data Investment Index (BBVA Research)
(Nominal, % YoY, cumulative 28D - Fecha:22-12)
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Consumption Distributional Accounts: Right Tail Inequality

Distribution of Consumption BBVA vs.
Spanish Household Budget Survey
(yearly consumption per adult distribution 2017)

Consumption Distribution per Spanish adult in 2017
BBVA vs. WID 2017 post-tax income distribution.
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Consumption Distributional Accounts: Mainly due to Services

Spain: Consumption distribution disaggregated by COICOP consumption categories pre Covid (2017)

Levels (Averageg Yearly Consumption in. Eur)
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Source: Buda et Al (2022).
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Consumption Distributional Accounts: Age Matters

Spain: Proportion of Consumption per Age (2017) Spain: Levels of Consumption by Age Groups 2016-21
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Consumption Distributional Accounts: Uneven Distribution of Recovery

Spain: Consumption growth by Income Percentile
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Log Density
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Consumption Dynamics Analysis: Fat Tails & Mean Reversion

Log Density of Consumption & Income Growth .. Consumption Growth rates .
conditional on initial consumption percentile

) (Growth Between Years for Consumption percentiles of 2017)
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Monetary Policy: Inflation Bite is not All Alike

BBVA ;
The Heterogeneous Impact or "™

H BANCODEESPANA
Effect of “Inflation Shock” on Household by Income & Age Inflation on Households Eoomsrs
(Unexpected Shock. Median Total Effects by Age & Percentiles of Income in % of Income

ORelative Consumption Channel
oFisher Channel

mNominal Income Channel
I:II:I oTotal Impact (% Income)
S BKEE S8R S8R S B8RR QB8 REL
9 8’ S 8 S 8’ S R’ 98
<36 36-45 46-55 56-65 >65
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Macro-Prudential Policy: Credit Supporting Scheme
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Spain: New Loans from Sectoral Corporates

(in Eur Bn. Cumulative 90 days New Lending Operations by NACE Code)

20€

o o
o
s u

o
S ®©

jul.-20
oct.-20

ene.-21

abr.-21

jul-21

oct.-21

ene.22

abr.-22

jul.-22
oct.-22

Public Services
Enterprise Services
Financial Services
Communications and ICT
" Restaurants, Hotels
= Transport Services
=Retai Trade
m Construction (ex Mortgages)
Energy and Residuals
Machinery, Transport Equipment
mRefining, Chemicals & Cement
EWood, Paper
= Clothing and Shoes
®=Food and Beverages
mExtractive
mAgriculture

20 €

15 €

10 €

5€

0€

BBVA

Research

Spain: New Loans & Credit Supporting Scheme ICO
(in Eur Bn. Cumulative 90 days New Lending Operations by NACE Code)

Including ICO Excluding ICO

+40%

_

Public Services
Enterprise Services
Financial Services
Communications and ICT
= Restaurants, Hotels
m Transport Services
m Retail Trade
m Construction (ex Mortgages)
Energy and Residuals
Machinery, Transport Equipment
= Refining,Chemicals& Cement
m Wood, Paper
m Clothing and Shoes
m Food and Beverages
m Extractive

m Agriculture
[ejolojofolololoooNo o] [efolololololoNo o)
SINSYSFSISISRIKIIIVS|IISR]

A A A e A A DDA
coSoT53250300 22885353583
CEECEST @0®c” ggEE®RE I TonOC




Fiscal Policy: A “Crowding-In”
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Monitor of NGEU Funds from

Spain: New Loans by NACE Sector

(90d cumulative, Eur Bn )
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Source: Forthcoming by BBVA Research & Spanish Ministry of Economics

A Crowding-In Monitor of
NGEU Funds Procurement

Impact of NGEU Funds on New Loans: Construction Sector
(Loans Awarded vs Non-Awarded ratio evolution. Procurement Award Day= 0)
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Sustainability: Distributional Co2 Emissions & Sustainable Life-Styles

Distributional AccountsCAg?IDcEﬁ Urban Life-Styles and E'IF:d
Co2 Emissions by Households @ Sustainability |
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Conclusions &
What's Next
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Conclusions

We have provided the first proof of concept that naturally occurring transaction
data, can be harnessed to produce high quality consumption survey.

Aggregation of the data after implementing some Consistency and Transparent rules
result in good proxies of National Accounts levels and growth

Financial transaction data constitute a powerful economic tool to track the economy
in real time and in high definition across characteristics such as age, gender,
consumption, income ...and the potential to zoom out geography to high granularity.

The combination of this information constitutes the basis for better diagnoses and
furthermore for the design of smart policies.

We are already working to complete the full map of national Accounts (Demand,
Income & Supply and their links through Input-Output table of Transactions)
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