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Today’s seminar

●  The Spur of Big Data in Economics & Finance. Why Know and What for? 

● Big Data and AI at BBVA Research: What we do and How we work

● Real Time and High-Definition Economics  

● AI for Economic Analysis 

● Big Data for Policy Analysis:  Design of Smart Policies

● Is Big Data & AI Relevant for Economists

● Questions and Answers
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Big Data in Economics, Finance & Social Sciences 
Why Know and What for? 
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Why Now? … The alignment of several forces has triggered a powerful AI 
wave … which is still well alive..

Source: Own elaboration based on  An executive’s guide to AI (Mckinsey)

Capacity & Speed or processing…  

Rapid decreasing Costs…

…Improving Algorithms

…Open Source Intelligent

A Multi dimensional journey which is  gaining momentum…  

Source ChatGPT is everywhere. Here’s where it came from

https://www.mckinsey.com/business-functions/mckinsey-analytics/our-insights/an-executives-guide-to-ai
https://www.technologyreview.com/2023/02/08/1068068/chatgpt-is-everywhere-heres-where-it-came-from/?utm_source=linkedin&utm_medium=tr_social&utm_campaign=NL-WhatsNext&utm_content=02.14.23
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“Data from the People and for the People”: A vast amount of information 
growing exponentially in Non-Structured way from many devices    
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What for? Increasing need of Real Time economics…

Source: Bundesbank

Turkey: Nowcasting GDP with Big Data 
(% YoY )

Spain: Urban consumption in Real-Time
(% YoY, Nominal 28d moving average )Consumption Big Data , Retail sales & Corp. Sales 

(% Qo1Q, Sadj)

Consumption Big Data: Card Data Transactions
(% YoY)

US: Consumption Big Data: Card Data Transactions
(% YoY)

https://www.bundesbank.de/en/statistics/economic-activity-and-prices/weekly-activity-index
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What for?… Information in High Definition

https://www.econ.cam.ac.uk/research/cwpe-
abstracts?cwpe=2030

Spain: Consumption by Activity during Covid  
(% total Consumption)

Spain: E-commerce by Category 
(% total Payments Consumption)

Spain: Consumptions Restaurants & Hotels
(avg Consumption per person during December 2019-2020)

Turkey: Investment During Covid
(avg Consumption per person during December 2019-2020) Madrid: Lifestyles 

(Intensity of  Lifestyles Go Bar & Restaurants & Car Trips)

Turkey: Investment Heat Map
(avg Consumption per person during December 2019-2020)
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Consumption Inequality: Big data vs Official
(Average yearly consumption by percentile)

Financial Firm-to-Firm Transactions IO Table
(BBVA Intra sector Firm-to-firm Transactions)

Source:  BBVA Research

What for?  “Smart Policies” to deal with heterogeneity of People & firms 
Monetary Policy: Short and Variable Lags
(Percentile & Categories as % of Total Consumption)Heterogeneous Impact of Inflation

(through Fisher, Income and Consumption)

Spain: Co2 Emissions in Consumption
(By categories and percentiles of consumption))

Impact of Procurement Funds on New Loans
(Loans Awarded vs Non-Awarded ratio evolution)
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And Last, But not Least, there is a huge potential for Finance and Banking 
Apllicationds

Horse Racing 
On Returns Models

Chen Kelly & Xiu (2023) Expected Returns and 
Large Language Models 

Building Risk 
Models

Portfolio Strategy 
based on LLM

Casual Inference 
(Robo Advising)

Provenzano et al. (2019)An Artificial
Intelligence approach to Shadow Rating

Gargano & Rossi (2021).Goal Setting and 
Saving in the FinTech Era 

Gu, Kelly & Xiu (2021)  Empirical asset pricing via 
machine learning. NBER WP

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4416687
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4416687
https://arxiv.org/abs/1912.09764
https://arxiv.org/abs/1912.09764
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3579275
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3579275
http://www.nber.org/papers/w25398
http://www.nber.org/papers/w25398
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Big Data is also contributing to consolidate a revolution in Economic 
Analysis to a more Empirical, Team-Building & Multi-Disciplinary science 
Discipline..

9 data providers and
Near 45 authors !!!

The Economic Impacts of COVID-19: Evidence from a New Public Database Built Using Private Sector Data

Six Decades of Top Economics Publishing: Who and How?

1993 2011

13% 41%

1993 2011

10% 42%
Distribution of Number of Authors > 3
(Groups  >3-4 and > 4-5)

% of Articles on Empirical Own Data  
& Experimental
(rest: Theoretical and Borrowed Data )

% of Citacions  from Other Disciplines

https://pubs.aeaweb.org/doi/pdfplus/10.1257/jel.51.1.162
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… and is already having an impact on ”Human Resources” in terms of 
opportunities and challenges for Economists … 

AI & JOBS: EVIDENCE FROM ONLINE VACANCIES
(Source: Acemoglu,D, Autor, D, Hazell, J & Restrepo NBER wp28257)

AI and Jobs: Evidence from Online Vacancies (NBER)

THE DEMAND FOR ECONOMISTS IS GROWING IN THE PRIVATE AND PUBLIC SECTOR..

https://www.nber.org/papers/w28257
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… It´s a very interesting field for economics and maybe you are in the right 
place and the right moment… just ask to your AI friend !!

•Data-Driven Decision Making: The integration of Big Data allows economists to 
analyse vast datasets for insights, leading to more informed and effective 
economic policy and business strategy decisions.

•Improved Economic Forecasting: AI techniques like machine learning can process 
complex and large datasets to forecast economic trends more accurately and 
quickly than traditional models.

•Innovation in Economic Models: Big Data enables the development of more 
nuanced economic models that reflect real-world complexities, enhancing the 
predictive power and relevancy of economic theories.

•Efficiency in Market Analysis: Automation and advanced data analytics can 
drastically reduce the time required to analyse market trends, competitive 
dynamics, and consumer behaviour, making economic research more efficient.

•Understanding Complex Systems: The ability to process and analyse large-scale 
data helps economists understand and model complex systems like global trade 
networks, financial markets, or urban economies.

•Career Opportunities: Proficiency in Big Data and AI opens up a range 
of career opportunities in both the public and private sectors, including 
roles in governmental agencies, international organizations, financial 
institutions, and tech companies.

•Cross-disciplinary Research: These tools enable cross-disciplinary 
research involving psychology, sociology, and computer science, 
providing a more holistic view of economic problems.

•Social Impact: Economists can use AI to address significant challenges 
such as poverty, inequality, and climate change, using data to craft 
solutions that are effective at a large scale.

•Technological Advancement: Continuous advancements in AI and data 
analytics ensure that the field remains on the cutting edge of 
technology, continually offering new tools and methodologies for 
economic analysis.
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What do we Do at BBVA Research? and…
How do work ?
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AI 
NLP & LLM for
Social Sciences 

National Accounts
in “Real Time” &

 “High Definition” 

Policy Analysis
In real Time &

High Definition

Big Data at BBVA Research: What do we do?

Sustainability for
Household,

Firm & Cities
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How do we work: The BBVA Research Model & Topics

*

Macroeconomics
Economic Policy

Banking & Finance
Sustainability

Urban 
Economics

The Heterogeneous Impact of 
Inflation on Households

A Crowding-In Monitor of 
NGEU Funds Procurement 

New Lending 
Loans by NACE code

Financial Health
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Economics in Real Time and High Definition
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Our Core Project: Replicating National Accounts through Non-Traditional 
Financial transactions… (A hard task by the way!!!)

The National Accounts System  
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A social need (i.e. COVID) stimulated the development of new tools to  
know what was going on in real time… 

https://voxeu.org/article/tracking-covid-19-crisis-through-transactions38%
Total Consumption Payments

V. M. Carvalho et al., “Tracking the COVID-19 crisis with high-resolution transaction data,” Royal Society Open Science, vol. 8, no. 8, Aug. 2021.
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We rapidly find interesting things on Covid Effects: Magnitude of  Shock, the 
rapid recovery and the order of Sectoral Adjustment   
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… But we realized that “Consumption“ its not only about Cards  

Source: Buda et Al (2022) National Accounts in a World of Naturally Occurring Data: A Proof of 
Concept for Consumption. CEPR Discussion Paper 
. 
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In fact, Consumption by means of payments is quite heterogeneous..

Spain: Share of Spending in COICOPs by Method 
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Some payments are developing faster than others… and heterogeneity is 
even present inside the payments: Female and Young Lead
Spain: E-commerce Aggregate , Gender and Age 
(% of Total Payments)

Source: Mishra, Ortiz, Spilimbergo, Rodrigo & Vazquez (2024) “One Click Does Not Fit All”. CEPR DP  
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… indeed “One-Click” does not fit all.. 
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Beyond this Big Data can be used to Nowcast Official Statistics: Cards
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Beyond this Big Data can be used to Nowcast Official Statistics: and the rest
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This allows us to track National Consumption in Real Time & High 
Definition on daily basis by tracking directly the indicators …  
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… and Zooming Out: National, Regional, Provincial, Urban & Zip Code..

Urban Big Data Consumption: Barcelona & Madrid
(Moving Average 28D. YoY Nominal)

Consumption in Restaurants & Hotels in 2020
(Avg Consumption per person December 2020 &  December 2019, %

Change in Consumption Restaurants & Hotels in 2020
(December 2020 vs December 2019, % YoY)

Source: Buda et Al (2022) BBVA Research
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Having “timely information” can be very useful for households, corporates 
and policy makers… as we experienced in Turkey
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The recent data ..signal still strong Domestic Demand (helped by some 
base effects) and this entails some challenges 

Turkey: Nowcasting Model Including Big-Data
(% YoY )
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Big Data information was very useful in Turkey to identify the different 
nature of Investment Shocks to anticipate GDP movements

Source: Barlas, Guller, Ortiz & Rodrigo. Investment in Real Time and High Definition
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… and the  Geographical impacts of Global Value Chains

Rapid Recovery in Machinery investment

Covid trigger GVA problems In Textile & Cars
Export platform Provinces (Center Anatolia)…

… but rapidly recovers once 
GVA problems ease

Legacies with 2018- 2019 Financial Crisis with permanent effects in Construction

Source: Barlas, Guller, Ortiz & Rodrigo. Investment in Real Time and High Definition
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Big Data for Policy Analysis: Designing Smart Policies
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The potential for “High Definition” economics is higher than geographical  

Source: Buda et Al (2022) National Accounts in a World of Naturally Occurring Data: A Proof of 
Concept for Consumption. CEPR Discussion Paper 
. Source: Buda et Al (2022). 

Consumption Distribution per Spanish adult in  2017
BBVA vs. WID 2017 post-tax income distribution. 

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

  
Spain: Consumption distribution by percentile of 

Consumption (2017)
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Spain: Consumption growth by Income Percentile

(1)

(3)

(2)Pre-Covid

Post Covid

Covid

Dealing with heterogeneity is very relevant: One size “Does Not” fit all
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Spain:  Consumption per Age (2017)

Consumption Distributional Accounts: Age Matters, specially for the old 
Europe..

Source: Buda et Al (2022) National Accounts in a World of Naturally Occurring Data: A Proof of 
Concept for Consumption. CEPR Discussion Paper 171519
. 
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Spain: Effect of “Inflation Shock” on Household by Income & Age
(Unexpected Inflation Shock by Age & Percentiles of Income. in % of Income)
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Older & High Income
Cohorts relative
 higher impact 
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Mid-Age 
Balanced 

the impact
(Fisher Effect) 

The Impact of the inflation shock could be different depending of 
your income conditions, age and debt.. 
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and Big Data can be useful to analise the transmission of Monetary 
policy: Lags can be shorter than you think 

Source: Buda et al (2023) Short and Variable Lags. CEPR Discussion Paper 

Spain: Effects Monetary Policy Shock on Consumption, Sales & Employment    
(Daily Indicators. One Standard Deviation Monetary Policy Altavilla et al Shock)
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Distribution of CO2 Emissions by Spanish Households
(as % of total expenditure 2017) 

There is a Relevant
Margin for 

Heterogeneous
Policies 

Some Policies can 
have higher costs 
for low income
families

Sustainability is a very promising area: Here.. the Evil is in the details…  

Distribution of CO2 Emissions by Age
(as % of total expenditure 2017) 
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… and our Life-Styles can affect sustainability as well? 

Source: BBVA Research & MIT Media Lab (forthcoming)

Madrid Lifestyles: Inner vs Outer Lifestyles Madrid Region 
(Average Lifestyle intensity by zip-code)

Car TripsGo Bars & Restaurants

US Cities Lifestyles: Latent Lifestyles 
(Average user weight)

Source: Esteban Moro  
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Text as Data: Non-Structured Information for Social, 
Political and geopolitical  Analysis 
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The digitalization of the information was a necessary condition… today 
most of information is digitalized in different forms..

News Reports WEB Corporate Social Media
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… and the development of New Algorithms  allowed harnessing ”Text as 
Data”… The history of LLM is short but has been very productive…

Bag of 
Words Model

It is individual Words 
What Matters…

Topic 
Models
…But structural 

Words dependence too 
 (Global 

Co-occurrence)…

Word
Embeddings

… Local Context 
is a more Natural Guide

(Synonymy Vector)…

Large Language 
Models (LLM)

… Addressing Polysemy
requires “Attention”  

(weighing embeddings) for
Prediction Tasks

Boolean Searches
Dictionary Assisted 
Sentiment Analysis

LDA 
Dynamic Topic Models
(Factor Models of Text)

Global Vectors
Word2Vec

Transformers
BERT

LLaMa
GPT
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Text mining techniques offer lots of opportunities …You can go inside of a 
Central Bank Reports to learn what they say and how they talk…

Each word cloud represents the probability distribution of words within a given topic. The size 
of the word and the color indicates its probability of occurring within that topic
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Source: Iglesias, Ortiz y Rodrigo (2017).How do the EM Central Bank talk? A Big Data approach to the Central Bank of Turkey. 
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Examine Patent, Earning Calls and Job Posts information to explore who 
are the ”Disruptive Technologies”… 

Exposure of Disruptive Bigrams in Earning Calls Job Offers (Time Evolution) 

Mentions in 
Earning Calls 

Share of Job
Postings in
Burning Glass
mentioning 
technology

Source: Bloom, N (2021). The diffusion of disruptive technologies. NBER WP
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Or  read Corporate Transcripts .. and use LLMs to make some inference on 
Potential Investment  

This figure shows the time series of the average quarterly ChatGPT investment score and average future four-quarter change in capital expenditure. ChatGPT 
investment score is calculated based on conference call texts of the firm (described in Section 3.1). We calculate the change in capital expenditure as the 
difference between the average capital expenditure for the four quarters following the current quarter (t+1 to t+4) and the average capital expenditure for the four 
quarters prior to the current quarter (t-4 to t-1).

Chat GPT Investment Score vs. Realized Investment

Chat GPT Investment Score, Tobin’s Q, and Investment

Jha, Manish and Qian, Jialin and Weber, Michael and Yang, Baozhong, ChatGPT and Corporate Policies (July 25, 2023). Chicago Booth 
Research Paper No. 23-15, Fama-Miller Working Paper , University of Chicago, Becker Friedman Institute for Economics Working Paper 
No. 2023-103, Available at SSRN: https://ssrn.com/abstract=4521096 or http://dx.doi.org/10.2139/ssrn.4521096

https://ssrn.com/abstract=4521096
https://dx.doi.org/10.2139/ssrn.4521096
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There is huge potential for social sciences where structured information 
was scarce. Now we can quantify now how the World feels in Detail..  

Source: www.gdelt.org & BBVA Research

Conflict intensity map  2017-18 
(number of conflicts/ total events)

World Social Unrest Intensity Heat Map 1979- 2022 
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The information is geo-localized, offering a high detailed analysis to 
track events and analyze contagion effects 

World Conflict Intensity Map: Inside the Middle East 2017-18 
(number of conflicts/ total events)

Source: Big Data Analysis Unit (BBVA Research) 

BBVA Research: Syrian Crisis Refugees Flows Map 2015-19
(Number of Media Citations of Migrant  inflows and outflows)

Refugees Outflows Refugees Inflows
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We are using our BBVA Research Geopolitics Monitor: … to track what is 
happening in Middle East and collateral effects on other countries… 

BBVA Research Geopolitical Risk Index: Middle East and US
(28-day weighted moving average, normalized by its own country history. Positive 
(negative) values indicate greater (lower) risk relative to the mean of period 2021-nowadays)

Source: Big Data Analysis Unit (BBVA Research) 

BBVA Research Protest Intensity Index: Europe
(28-day weighted moving average, normalized by its own country history. Positive (negative) 
values indicate greater (lower) risk relative to the mean of period 2021-nowadays)
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The Geopolitical risk and Conflict sentiment is high … while the Economic 
policy uncertainty remains safe so far …

BBVA Research Geopolitics Monitor main "Signal" changes after the Hamas-Israel Conflict
(Signals in Geopolitical Risk, Political Tensions, Economic Policy Uncertainties, Protest and Conflict according to Standard Dev) 

Summary  of Signals Before Hamas-Israel Conflict (October 5th)
(News Sentiment Map. Sentiment relative to average sentiment in each country)

Geopolitical Risk Political Tensions Ec. Policy  
Uncertainty

Protest Conflict

USA 0 0 0 1 1
China 0 0 0 1 1
Taiwan 0 0 0 1 1
Russia 1 0 1 1 2
Ukraine 1 1 1 1 2
U.Kingdom 1 1 1 1 1
Germany 1 1 1 1 1
France 1 0 1 1 1
Italy 1 1 1 1 1
Spain 1 1 1 1 1
Turkiye 1 1 1 0 1
Egypt 1 1 1 1 1
Israel 1 1 1 1 1
Iran 1 1 1 2 1
Saudi Arabia 0 0 0 2 1
Mexico 1 1 1 1 1
Argentina 1 1 1 1 1
Brazil 2 1 1 1 1
Colombia 1 1 1 1 1
Chile 1 1 1 1 1
Peru 1 1 0 1 1
Uruguay 1 1 1 1 1
Venezuela 0 0 0 0 0
Australia 1 1 1 1 1
India 0 0 0 1 1
Indonesia 0 0 0 1 1

Source: BBVA Research Low Neutral High Extreme

Summary of Signals After Hamas-Israel Conflict (November 29th)
(News Sentiment Map. Sentiment relative to average sentiment in each country)

Geopolitical Risk Political Tensions Ec. Policy  
Uncertainty

Protest Conflict

USA 1 1 0 1 2
China 0 0 0 1 1
Taiwan 0 0 0 1 1
Russia 1 1 1 1 1
Ukraine 1 1 1 1 2
U.Kingdom 2 1 0 1 2
Germany 1 1 1 1 1
France 1 1 0 1 2
Italy 1 0 1 1 1
Spain 2 1 1 2 2
Turkiye 1 0 0 1 1
Egypt 3 2 1 1 3
Israel 2 2 1 1 3
Iran 2 1 0 1 2
Saudi Arabia 1 1 0 1 1
Mexico 1 0 0 1 1
Argentina 1 1 1 1 2
Brazil 1 0 1 1 1
Colombia 1 1 1 1 1
Chile 0 0 0 1 1
Peru 1 1 1 1 1
Uruguay 2 0 0 1 1
Venezuela 0 0 0 0 0
Australia 2 0 0 2 1
India 1 0 0 1 1
Indonesia 2 0 1 1 2
Source: BBVA Research Low Neutral High Extreme

Before the conflict One Month After April 15th

Contagion restricted to Geopolitical & Conflict 
sentiments… Economic Policy Resilience.. so far

Source: www.gdelt.org & Big Data Analysis BBVA Research

http://www.gdelt.org/
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.. But we need to monitor the situation very carefully… as the extension of 
the Regional Conflict … pose some risks  
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But not all the sentiment is bad.. The Bottlenecks Semiconductors have 
eased ... Which has been transmitted to some tech players..

Source: Forthcoming Hsu, Ortiz, Rodrigo & Villlarta (2023). Tracking the Semiconductor Sector: An AI approach with NLP and Big Data

Semiconductors Networks Sentiment & TSMC Networks News on Big Techs 2022 
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Beyond all this examples…the new  LLM Generative Models can help 
Economist dramatically in our daily lives … 

Korinek (2023): Generative AI for Economic Research: Use Cases and Implications for Economists?

Large Language Models Capabilities in Economics Some Examples

• Classifying Text: 
      Identifying Remote Work 

• Data Analysis: 
      Extracting Sentiment from Central Banks

• Background Research & Data Analysis: 
      Summarizing + Identify Text + Figures

• Data Analysis: 
      Extracting Sentiment from Earning Calls
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Is Big Data & AI relevant for Economists?
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BigData & AI for Economists. Speculative & Personal Conclusions!!  

●  Big Data & AI are powerful tools for Economists  

●  They provide very useful Real Time & HD Information for Analysis    

●  … also relevant for the design of Smart Policies

●  Text Mining & LLMs are also a “+” with the potential to change lots of things 
     in Social Sciences including Economics…

●  Economist are well prepared to exploit Data Science Techniques in 
     many Disciplines..So take advantage of it !!  

●  But a solid background is also key to fully exploit Big Data & AI 
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Thanks

Thanks… 
You can follow our works at:
 
       



Big Data & AI for Economics 
Economic in Real Time & High Definition for Smarter Policies

Dr. Alvaro Ortiz 
Head of Big Data & AI Economic Analysis
BBVA Research

Seminar at Bilkent University. April  2024


