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Why this paper is relevant

The first “Real Time” Investment indicator from a Bank’s Big Data

Validation with national accounts and proxies is successful

Improves the properties of a Standard Nowcasting Model

It's not only “Real Time” but also “High Definition” (Sector & Geography)

Validation results are promising for other Countries



The Covid-19 crisis has reinforced the role of Big Data tools for
Economic Analysis

The high uncertainty triggered by the Covid-19 crisis has stressed the need to monitor the evolution of
the economy in “real time”. These efforts have been materialized in several ways:

- Focusing on timely, alternative indicators: soft data surveys (particularly the Purchasing
Manager Indexes, PMIs) and other high frequency indicators like electricity production or chain

store sales released on daily or weekly basis.

- Developing higher frequency models: Some CBs have relied on this High Frequency indicators
to develop weekly activity tracker models such as the FED WEI (Lewis, 2020) and the

Bundesbank WAI (Eraslan, S. and T. Goétz, 2020).

- Developing New Big Data Indicators*: Focusing on daily aggregate information of banking
transactions to track consumption, employment , turnover, mobility... ... link.
* Some of the Recent literature on Big Data analysis Andersen, Hansen, Johannesen, & Sheridan (2020a), Andersen, Hansen, Johannesen, & Sheridan (2020b), Alexander &

Karger (2020), Baker, Farrokhnia, Meyer, Pagel, & Yannelis (2020a), Baker, Farrokhnia, Meyer, Pagel, & Yannelis (2020b), Bounie, Camara, & Galbraith (2020), Chetty,
Friedman, Hendren, & Stepner (2020), Chronopoulos, Lukas, & Wilson (2020), Cox, Ganong, Noel, Vavra, Wong, Farrell, & Greig (2020), Surico, Kanzig, & Hacioglu (2020).


https://www.bbvaresearch.com/en/special-section/charts/
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Efforts on Big Data Information have been accelerated due to the
importance to know an updated state of the economy...

Weekly Economic Index (WEI)
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In the United States, as of August 30 2020, total spending by all consumers
decreased by 7.3% compared to January 2020.
+20%

DowNLOAD cHART [

| Aug 30,2020 ‘The Weekly Economic Index (WEI) is an index of ten daily and weeKly indicators of real economic activity,
| scaled to align with the four-quarter GDP growth rate.
0 ' - 0,
+10% : 7.3% Lotnt o 1130 1 EST Sptember 10,2020
' UsA
i ' WEI (GDP growth units) Annual real GDP growth (four-quarter moving average) WEI 13.week moving average
] From | Feb28,2020 | To | Sep,2020
[
10 Percent WE
: s
20 i
i
' 0
i
== .
0
5
var hor May wn i A sop
u 2020 2020 2020 2020 2020 200 2020
The Econon
INSIGHTS New Public

Raj Chetty, John Fri

ATLAS IN
ACTION
WORKING PAPE

MAY 2020

Cabiis g QTONTINTY

Weekly activity index for the German

econom!
TRACKING THE COVID-19 CRISIS A UNIVERSITY OF i y

- WITH HIGH-RESOLUTION TRANSACTION DATA ¥ CAMBRIDGE conamic Thinking

Research RIDGE -
Voo o G )

Publications estetcomiod Pt The weekly activity index (WAI) is an index designed to measure real
stephenHansen Avaro Ortz economic activity in Germany in a timely manner. The index is based on
e w—— daily, weekly, monthly and quarterly indicators for the German economy.
TomasaRodigo ok V. RodgeiorsJosé ks

Weekly activity index and GDP growth

— ey sty index Acthe carenend
v 6 Gor g chnge) 50
In this section you will Sy - -
the base data used for ;-m ey o 0
. -2 -2
=0 =G
. .
0 , o

2004 05 06 @ 08 @ T0 11 12 1 s 6 e e

B ﬁHIﬂmME"'I

Update as of 14 September 2020

Luohan
Academy

TRACKING AND NAVIGATING THE PANDEMIC
ECONOMY

Michael Spence

WORKING PAPER - NO. 2020-58

The U.S. Labor Market During the
Beginning of the Pandemic Recession

Tomaz Cajner, Leland D. Crane, Ryan A. Decker, John Grigsby, Adrian Hamins-Puertolas,
Erik Hurst, Christopher Kurz, and Ahu Yildirmaz

Income per Capita

SPANISH TOTAL CONSUMPTION BY PROVINCE




Investment in "Real Time” & "High Definition”: A Big Data approach ﬂ

We continue to enhance our “Real Time & High Definition”
extending our Big Data indexes to Investment (GFCF)

The investment spending is done mostly by companies and, to a lesser extent, by individuals

We track investment payments through

g > B + UYBHol!E

individual to firm transactions firm to firm transactions

Firms are classified by their NACE codes to identify their business
activity (in line with the European statistical classification of sectors)

We approximate investment demand in one type of asset taking into account the aggregate flows or
transactions done from any firm or individual to the sector which produce the fixed assets

Total Investment Machinery Investment® Construction Investment

*Machinery & Equipment, Media & ICT, Agriculture & Animals, Forestry, Durable Goods, Retail Trade, Textile & Clothing, Transportation and Shipping.



nvestment in "Real Time” & "High Definition”: A Big Data approach ﬂ

The data: The Big Data Investment Data Representativeness

INVESTMEMT DATA 2019: BBVA vs COMPANY ACCOUNTS (CENTRAL BANK & TURKSTAT)

BBVA Big Data Turkey CBRT
Total Machinery  Construction Total Machinery Construction
Transactions
(000s) 24.6 22.3 2.3

A t

(US$ bn) 308 280 28 440 257 183

Fi

(000s) 1797 1565  23.2 7302 6144 1158

oemen 206%  255%  19.8%

Source: cbrt & turkstat and own calculations


http://www3.tcmb.gov.tr/sektor/2020/
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A caveat: we develop Real Time & High Definition indicators ... we
do not fully replicate the national accounts

National Accounts Indicators
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case of Turkey



Big Data Investment in detail: The case of Turkey

The volatility of investment in Turkey and the delay in the publication of official data
(standard in EMs) make it an ideal case for analysis

We compute investment indicators in real time (daily) for 22 sectors and 81 provinces

Validation results are positive in terms of the main Aggregates (Machinery & Transport
and Construction) as well as the aggregate investment

A deeper analysis show how the Big Data investment can improve the properties of an
standard Nowcasting Model in terms of Accuracy, Anticipation and News contribution

The high definition analysis show the characteristics of the latest investment shocks and
the Geography response of Investment to the Covid-19 crisis
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Validation I: The Big Data investment index shows a high correlation
an co-movement with the oficial data

TURKEY: GBBBVA BIG DATA INVESTMENT INDICES
(28-day cum. YoY real )
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Source: Own elaboration

35%

25%

15%

5%

-5%

-15%

Machinery & Equipment
LIOVOOOONMNNMNNMNMNOWOVOVOHOOOOOOOODO
NIRRT AR I R
C O = C O = C O = C O = C O = C
5500530053005 30053005 S
I Ia PO Ia Pl I il I a Pl 1o P li)]

== Official GCFC Machinery Investment
== Big Data Machinery Investment

Correlation coefficient: 0.84

25%
15%
5%
-5%
-15%
-25%
-35%

-45%

Construction
LOOOOOMNNMNNMNNMNOOOVOHIOOOOOODODO
NI TN A
COO0O-SCOoO0SCcC o0 Cc o0 Cco0Scaoa
S00E8S00E8ES OISOV ISOOIS 0
SnmA=-SnA=CNA=SNAa=SNAa=o0n

=== Qfficial GCFC Construction Investment
== Big Data Construction Index

Correlation coefficient: 0.77



Investment in "Real Time” & "High Definition”: A Big Data approach n

Validation Il: The sincrony of Big Data Investment with the Investment
Cycle is validated by high correlation coefficients with HF proxies

BBVA BIG DATA INVESTMENT & HIGH FREQUENCY PROXIES
(28-day cum. YoY real )
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Big Data & Nowcasting Model (DFM): The framework

A Dynamic factor Model Expectation
(DFM) Maximization (EM) Outcomes
Algorithm
yr = ANfi + e, , Nowecasting
L(9,0(7)) = Bagy) [1(Y: 30101 ] Accuracy
fr=Afiot Aofia et Apfiptun, 0j +1) = argmax L(0,0())
Nowcasting
s ~ iid. N(0,Q) the conditional moments of the latent factors, Anticipation
Eoj) [f1|), Bogy fef119Q2], Boyy [fi1fl1197]
and Bg(j) [fif-1|Qr]
obtained through the Kalmali émoother
for the state space representation: News
Contribuion

yr = A(G) fi + e, € ~1i.d. N(0, R(j))
ft = A(j)ft—l + Ut , Ut ~ lld N(O, Q(]))

Source: Banbura M., and Modugno, M (2010)
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Big Data & Nowcasting Model (DFM): Variables & Releases

TURKEY: VARIABLES IN MONTHLY GDP DFM
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GDP
Industrial Production
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(M & D)
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Hard Data

Number of Unemployed
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J L

Manufacturing PMI

Real Sector Confidence

Total Loans growth 13-week :] ,_,E_

Bog Data Total Consumption Indicator --------- o
Bog Data Total Investment Indicator --------- m

Source: Own elaboration
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Big Data & Nowcasting Model (DFM): Out-of-Sample errors

TURKEY: OUT-OF-SAMPLE ERROR GDP MODEL
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Big Data & Nowcasting Model (DFM): Anticipation

TURKEY: NOWCASTING FINANCIAL CRISIS (SEPT 2018) & COVID CRISIS (MAR 2020)

(quasi real time nowcasting with and without Big Data Indexes vs Benchmark)**
COVID-19 (March 2020)
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Source: Own Elaboration
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Big Data & Nowcasting Model (DFM): News & Prevalence Bias

DFM News Contributions DFM News Contributions correcting Bias

(Unbalanced Sample) (Maintaining individually all the variables for the sample of Big data information)
5.0
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Industrial Production (M)
Big Data Investnment (D)
Eectricity Production (D)

Big Data Consumption (D)
Business Confidence (M

mM1/2 mM2/3 mM3/4 mM4/5 = mAverage

Source: Own Elaboration Source: Own Elaboration
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One of the key results is that we can examine Investment in Real Time

TURKEY: BBVA BIG DATA CONSUMPTION & INVESTMENT

(7-day cum. YoY nominal in Cons., 28-day cum. YoY nominal in Invest.)
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The "High Definition" sectorial information can help us to track the
evolution of sectors in detail and differentiate different shocks...

TURKEY:GB-BBVA BIG DATA INVESTMENT HEAT MAP

(83mm avg YoY nominal)
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... while geo localization of the big data investment will help us to
analyze shocks at regiona levels to design targeted policies

TURKEY:GB-BBVA BiG DATA INVESTMENTS GEO-MAPS RECOVERY AFTER THE COVID-19

(Change in YoY investment before, during and after the lockdowns by Covid)

Change in Total Investment, February 2020 Average (YoY) Change in Total Investment, April-May 2020 Average (YoY) Change in Total Investment, July-August 2020 (YoY)
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Change in Machinery Investment, February 2020 Average (YoY) Change in Machinery Investment, April-May 2020 Average (YoY) Change in Machinery Investment, July-August 2020 (YoY)
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Change in Construction Investment, February 2020 Average (YoY)

“White stands for YoY rates >50% nominal & Dark Blue <-30% nominal declines
Source: Own Elaboration



Investment in the rest of
the countries: Validation
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Validation for Spain: Still working on raising Transaction Data

SPAIN: BBVA BIG DATA INVESTMENT INDEX AND GROSS FIXED CAPITAL INVESTMENT COMPONENTS

(YoY Real deflacted by Producer Prices, 3 months moving average)

Correlation coefficient: 0.78

Correlation coefficient: 0.58

Correlation coefficient: 0.73
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— BBVA Big Data Total Investment Index ——BBVATotal ME  <e-ee- BBVA Machinery ——BBVA Big Data Residential Construction
——INE Total GFCF BBVA Transport ~ ——— INE Total M&E GFCF

———|INE Residential Construction GFCF

Source: Own Elaboration and INE
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Validation for Mexico: Positive results in Correlation & Comovement

MEXICO: BBVA BIG DATA INVESTMENT INDEX AND GROSS FIXED CAPITAL INVESTMENT COMPONENTS

(YoY Real deflacted by Producer Prices, 3 months moving average)

Correlation coefficient: 0.86 Correlation coefficient: 0.78 Correlation coefficient: 0.88

.
* e

.
. .
ettt

TTTIT LTINS eY 2339239293228 8888 3T R83ER
—— BBVA Big Data Total Investment Index ——— BBVA Total M&E ++++++ BBVA Machinery —— BBVA Big Data Construction Index
——INEGI Total GFCF BBVA Transport ——— INEGI Total M&E GFCF ~INEGI Construction GFCF

Source: Own Elaboration and INEGI



Investment in "Real Time” & "High Definition”: A Big Data approach ﬂ

Validation for Mexico: Positive results with HF proxies

MEXICO: BBVA BIG DATA MACHINERY/CONSTRUCTION INVESTMENT INDEX AND PROXIES

(YoY Real deflacted by Producer Prices, 3 months moving average)

Correlation coefficient: 0.78 Correlation coefficient: 0.88
Correlation coefficient: 0.62 Correlation coefficient: 0.78

%WEM\/
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— BBVA .Blg Data Total M&E Investment Index BBVA Big Data Construction Index
Industrial Production M&E —— Industrial Production - Construction

— Capacity Utilization M&E

= Formal Employment - Construction (rhs)
Source: Own Elaboration and INEGI
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Validation for Colombia: Positive results in Correlation & Comovement

COLOMBIA:BBVA BIG DATA INVESTMENT INDEX AND GROSS FIXED CAPITAL INVESTMENT COMPONENTS

(YoY Real deflacted by Producer Prices, 3 months moving average)

Correlation coefficient: 0.86 Correlation coefficient: 0.76 Correlation coefficient: 0.64
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Conclusions and Further Research

- Big Data will become an increasing tool for economic analysis as they providereal time”
and “high definition” advantages

- We provide a novel and validated “real time” and “high definition” assessment of the
Investment cycle for Turkey. Preliminary validation results show that this analysis can be

extended to other countries

- The Big Data information can enhance the standard Nowcasting Models providing analyst
and policymaker with an effective tool to react faster to shocks and design targeted policies

- Given the characteristic of Big Data information (HF, Granular but Short history) we need to
explore the integration of the Big Data information in new models. Particularly Regularization
Techniques to exploit high and rich dimension of the information (Large P) but in shorter
samples (T) could enhance further the potential of Big Data for economic analysis
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