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FRB/US (Federal Reserve Board US, 2014) Semi-structural
o= EDO (Estimated Dynamic Optimization, 2007) DSGE
GDPNoW (Gross Domestic Product for Nowcasting, 2014) Data-driven
ECB-BASE (European Central Bank BASE 2014) Semi-structural
£ New EuroCOIN (EURO area Cincident INdicator, 2010) Data-driven
g2 COMPASS  (Central Organising Model for Prgjection Analysis & Scenario Simulation, 2013) DSGE
© MAPS (Model Analysis & Projection System, 2013) L%?;lfgﬁgnljnsgge%
NEMO (Norwegian Economic MOdel, 2006) DSGE
LE9[0] | SAM (System of Averaging Models, 2011) Data-driven
SMART (System for Model Analysis in Real Time, 2023) Data-driven

F 1 1) Semi-structural 3 DSGEE 2| T 1Y 2¥o= FWY| WYY T2 Y8EH, Data-diven ZH X
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7|2 2% (Base Models)

oF 5001 7He| AlZRH 2ES 1afst §, oS, AL Hel, 2455 Vs, sl
SeM S2 mWlelo] 2|EHoR 147 7|2 28 MY . 12

Model Group | Selected base models

AutoRegressive Integrated Moving Average (ARIMA)
Linear Quantile Regression (LQR)

Vector AutoRegression (VAR)

Bridge Equation Model 1,2,3 (BEM 1,2,3)

Core Data Models

Large Bayesian Vector AutoRegression (LBVAR)

Dynamic Factor Model (DFM)

Text-enhanced Factor Model (TFM)

Text-based Model (T-M)

Support Vector Regression with K-Nearest Neighbors (SVR-KNN)
Random Forest with Dynamic Variable Selection (RF-DVS)
Sentiment-based Extreme Gradient Boosting (S-XGB)

Bigdata Models

Non-linear
Machine Learning

Models

Convolutional Long Short-Term Memory (Conv-LSTM)
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7|2 2% (Base Models)
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Key structural features ‘ base models
Mixed frequency information BEM, LBVAR, DFM, TFM, T-M, Conv-LSTM
Non-linear structure of information SVR-KNN, RF-DVS, S-XGB, Conv-LSTM
Narrative information TFEM, T-M
High-dimensional information LBVAR, DFM, TFM, RF-DVS, Conv-LSTM
Cyclical volatility of GDP ARIMA, LQR, VAR, BEM, LBVAR, DFM, TFM, T-M, Conv-LSTM
Considering only cross-sectional info. | SVR-KNN, RF-DVS, S-XGB
Nearest neighbor extrapolation SVR-KNN
Single variable extrapolation RF-DVS, S-XGB
Scale information LBVAR
Latent factors of information DFM, TFM, Conv-LSTM
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= LFOIHMAE), 2 23} 7|23| & JIEBRFL2H(RMSE), 2|0} 22HMAXAE)
= 27|7K2016~2022), F2L} O|A, AZL} 7|7t 2L} 0|S2 B}
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All periods Pre-COVID During COVID Post-COVID
(2016.1/4 ~ 2022.4/4) (2016.1/4 ~ 2019.4/4) (2020.1/4 ~ 2020.4/4) (2021.1/4 ~ 2022.4/4)
MAE RMSE MAXAE MAE RMSE MAXAE MAE RMSE MAXAE MAE RMSE MAXAE

0.379 0.503 1.214

VAR 0.528 0.702 2140 0.321 0.402 0.994 1.353 1.463 2140 0.529 0.578 0.848

ARIMA 0.422 0.319 0.388 0.778 0.918
LGR 0.422 0.346 0.436 0.949

ejep 2109

BEM1 0.422 0.353 0.508 1.252 0.926
BEM2 0.366 0.483 1.124
BEM3 0.473 0.726 2508 0.341 0.477 1.196 1.351 1.583 2.508 0.743

g DFM 0.554 0.753 2455 0.345 0.423 1.010 1219 1.442 2455

a

5 TFM 0.472 0.674 2119 0.345 0.451 1172 1.017 1.267 2.119 0.454 0.617 1.072
™™ 0.532 0.851 3.253 0.332 0.443 1.194 1.462 1.918 3.253 0.468 0.549 0.824

RF-DVS 0.522 0.701 2015 0.362 0.449 1.043 1.281 2015 0.462 0.574 1.016

Conv-LSTM 0.603 0.851 3.392 0.553 1.019 1.474 1.851 3.392 0.412 0.460 0.722
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All periods Pre-COVID During COVID Post-COVID
(2016.2/4 ~ 2023.1/4) (2016.2/4 ~ 2019.4/4) (2020.1/4 ~ 2020.4/4) (2021.1/4 ~ 2023.1/4)
MAE RMSE MAXAE MAE RMSE MAXAI MAE RMSE MAXAE MAE RMSE MAXAE
ARIMA 0.428 0.534 - 1.805 2218

LQR 0.419 0.552 1.149
g VAR
]
g BEM1 0595 0860 2761

BEM2 0.604 0.865 2713

BEM3

SVR-KNN
RF-DVS
$-XGB

JeauluoN

Conv-LSTM
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BEM2

114 BEM1 BEM2 BEM3

2/4 BEM1 SVR-KNN BEM2
2019

34 M TFM BEM1

4a/4 M TFM SVR-KNN

1/4 ™™ SVR-KNN TFM

ARIMA S-XGB
ARIMA Conv-LSTM

34
44 TFM ™

2022

2023 1/4 TFM
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2IX 24 : Model Ensemble Growth-at-Risk (ME-GaR)
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FAMS HH9H (Ensemble of Models) - A3 Z3}
2b 5|2 ChE | GDP Of|& ¢ A EUF ZEEE AE

All periods Pre-COVID During COVID Post-COVID
(2016.1/4 ~ 2022.4/4) (2016.1/4 ~ 2019.4/4) (2020.1/4 ~ 2020.4/4) (2021.1/4 ~ 2022.4/4)
MAE RMSE MAXAE MAE RMSE MAXAE MAE RMSE MAXAE MAE RMSE MAXAE

Das

0.990 1.227 1.919

MEAN 0.396 1.919

MEDIAN - 0.596 2015

AdaMsSM 0.407 0.592 1.838

2015

1.053

1.260

1.193

1.014 1.838

AFTER 0.418 1.255 1.474 2260

1.851 1.016 1.224 1.851

0.599 0.420

BMA 0.388 0.538 1.614 0.296 0.402 1.117 0.911 1.050 1.614

2t £7]% °/27] GDP O : 4% Huvt gie HE Ao At

All periods Pre-COVID During COVID Post-COVID
(2016.2/4 ~ 2023.1/4) (2016.2/4 ~ 2019.4/4) (2020.1/4 ~ 2020.4/4) (2021.1/4 ~ 2023.1/4)
MAE RMSE MAXAE MAE RMSE MAXAE MAE RMSE MAXAE MAE RMSE MAXAE

Das 0.367

MEAN 0.570 0.838 2.749 0.357 1.870 2.749 0.934

MEDIAN 0.555 0.850

AdaMSM 0.518 0.731 2.073

AFTER 1 0. 3.000

LoP 0.574 0.845 2782 0.384 0.483 1.148 1.634 1.854 2.782 0.422 0.555

BMA 0.590 0.891 2.781 0.366 0.455 1.057 2.781 0.436 0.557

t DQS: PRISM-NowZ &85t 4177 U] / MEAN: 7|2 28 Q3| CHETF / MEDIAN: 7|2 28 2H%x| &
AdaMSM: 247 47} £7] 01521 449 37§ 2 MY CeBR o> <G> <ErE

0.364 1611 1.886 3.025

1.505 2.073

1.266

1.110 2.084 3.000 0.429

0.375 0.472 1.835
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AAS 9 (Ensemble of Models)
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