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Introduction

Some recent literature on BigData and Nowcasting after COVID.

The role of Big Data from Financial Transactions including:
Consumer-to-Individual Transactions to mimic Consumption
Consumer-to-Individual + Firm-To-Firm Transactions to mimic Investment.

Horse Racing: Out-of-Sample Test for Big Data information in Nowcasting
Standard Linear Models (DFM, BVAR)
Machine Learning: Linear and Non-Linear Models using Bridge Equations (Linear, Ran-
dom Forest & Gradient Boost)

Results
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Recent Literature Spurred by Covid Crisis

Developing of higher frequency (Weekly/Daily) Economic Activity Now-casting
Models by Central Banks).

FED Weekly Economic Index (Lewis & Stock, 2020)
BundesBank Weekly Activity Index (Eraslan & Gozt,2020)
Central Bank of Portugal Daily GDP (Lourenco & Rua, 2020)

Developing New Big Data Indicators: (Banking Transactions, Mobility. . . )

Financial Transactions
Alternative Sources for US. Cards PoS: Chetty et Al (2020).
Developed and EM countries. Cards PoS: Carvalho et al (2020).
National Accounts Consumption (from cards, direct debits, transfers, imputed rents)
(Carvalho et al, 2021 Forthcoming)
National Accounts Investment (including Individual-to-firm & firm-to-firm transactions)
(Carvalho et al, 2022 Forthcoming)

Other
Mobility indicators and others (Woloszko,2020)...
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Financial Transactions Big Data: Garanti-BBVA Database
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Big Data Indicators: Consumption & Investment in Real Time...
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...and High Definition: By Assets or Goods & Provinces
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Methodology: Big Data information in a Horse Race of Models

A Horse Race including Bridge Linear (OLS) and Non-Linear Bridge equation
models (Random Forest (RF) & Gradient Boost (GB)), Dynamic Factor Mod-
els (DFM), and Bayesian Vector Autoregressive models (BVAR) to nowcast
GDP YoY growth rates.

While DFM can deal with the missing data at the start of the dataset, we need
to have a balanced dataset to estimate Bridge Equation models and BVAR.

As our dataset is highly unbalanced, we follow Stekhoven and Bühlmann
(2012) to fill out the missing data at the beginning of the dataset.
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Data included in the Model
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Data included in the Model Prevalence could penalize Big Data

A. B. Barlas (1), S. Guler (1), B. Orkun (1), A. Ortiz (1), T. Rodrigo (1), B. Soybilgen (2) & E. Yazgan (2)Big Data Information & Nowcasting



The Models: Linear & Non-Linear Bridge Equations

We use Bridge Equations to convert:

A Monthly Vector:xtm = (x1,tm , x2,tm , . . . , xn,tm)
′, tm = 1, 2, . . . ,Tm of n (std) variables

In Quarterly ones: xtq = (x1,tq , x2,tq , . . . , xn,tq )
′, tq = 1, 2, . . . ,Tq, by taking simple

averages of xtm . Missing data for the reference quarter(s) will be filled by an AR(p)
model (p chosen according to AIC)

The functional form between the Output ytq and Input xtq is given by g():

ytq = g(xtq) + εtq (1)

In our case g() can take linear (OLS) or nonlinear functional forms as Random
Forests (RF) & Gradient Boost decision trees (GBM).
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The Models: Dynamic Factor Model (DFM)

We model the DFM with idiosyncratic components εi ,t as:

xtm = Λftm + εtm ; (2)

εtm = αεtm−1 + vtm ; vtm ∼ i .i .d . N (0, σ2), (3)

The unobserved common factors vector ft evolves as:

ftm = ϕ(L)ftm−1 + ηtm ; ηtm ∼ i .i .d . N (0,R), (4)

We transform to quarterly GDP growth rates by:

yQtm = Λ̄Q [f
′

t f
′

t−1f
′

t−2] + ε̄Qtm (5)

ε̄Qtm = αQ ε̄Qtm−1 + v̄Qtm ; v̄Qtm ∼ i .i .d . N (0, σ̄2), (6)
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The Models: BVAR

Define yQtm as the monthly GDP growth rates (partially observed in the third
month of the quarter & linked to its unobserved monthly counterpart as:

yQtm =
1
3

(xQtm + xQtm−1 + xQtm−2). (7)

We assume xQM
tm follow a VAR(p) process as:

xtm = ϕ(L)xtm−1 + utm ; utm ∼ i .i .d . N (0,Σ), (8)

The BVAR’s state-space transition and measurement equation evolves as:

ztm = π + Πztm−1 + ζtm ; ζtm ∼ i .i .d . N (0,Ω); (9)
Xtm = Mtαztm (10)
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Results: Nowcasting Models Mean Absolute Errors (MAE)
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Results: Alternative Nowcasting Models vs Official Data

Figure: Alternative Nowcasting Models vs Official: Linear vs Non-Linear (2016Q1 to 2020Q3)
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Results: Combination vs Individual Nowcasting Models
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BigData & Nowcasting: Pre-selection of Variables (Lasso)

Figure: MAE for Models with Pre-Selection of Variables (2016Q1 to 2020Q3)
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BigData & Nowcasting:Variable Selection (Linear&Non-Linear)
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BigData Contribution to Nowcasting: Models & Periods
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BigData Contribution to Nowcasting: Time Advantage

A. B. Barlas (1), S. Guler (1), B. Orkun (1), A. Ortiz (1), T. Rodrigo (1), B. Soybilgen (2) & E. Yazgan (2)Big Data Information & Nowcasting



Conclusions

Financial Transactions´ BigData improve accuracy of Nowcasting models in
Turkey. It is useful more than 50% of the time (even with prevalence).

The contribution is more relevant during the first 45 days (when Hard relevant
Data is scarce) and uncertain crisis times.

The Standard Nowcasting Models as Dynamic Factor Model (DFM) & Bayesian
VARs (BVAR) appears to be a good alternative model even in a volatile en-
vironment (Turkey has been exposed to relevant shocks during last 4 years).
Nowcast combination outperform most of the single models in many cases
but not in short term.
Non-Linear Models could be more useful during Turning Points but no ev-
idence they supposed an advantage during COVID in this exercise.(Ragged
edge problem? Short Sample?)
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Thanks
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