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Introduction

@ Main goal of the paper

e To produce nowcasts of "true" GDP at the monthly frequency
during the pandemic period

e Available data: Two noisy measures of GDP: Income and
expenditure side GDP

e GDP; and GDPg available at the quarterly frequency

e This paper builds on our earlier work 'Reconciled Estimates
of Monthly GDP in the US’ (see ESCoE discussion paper
series 2020-16)

@ Econometric Model

o Bayesian Mixed Frequency State Space VAR model with
ADNSS measurement error restrictions
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Introduction (cont.)

@ We do this by combining ADNSS and SS

o ADNSS = Aruoba, Diebold, Nalewaik, Schorfheide and Song.
Improving GDP measurement: A measurement-error
perspective. Journal of Econometrics, 2016.

o SS = Schorfheide and Song. Real-time forecasting with a
mixed-frequency VAR. JBES, 2015.

e Our econometric model is a restricted Mixed Frequency Vector
Autoregression (MF-VAR) where restrictions reflect
measurement error perspective of ADNSS
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Review of Economics 101

o What is GDPE?

e The expenditure approach - the total value of goods and
services produced by a country. Y = C+I4+G+(X-M)
e This what most empirical macroeconomist use in the literature

e What is GDPI?

e The income approach - A measure of economic activity based
on incomes.

o GDPI = compensation of employees + gross operating surplus
+ gross mixed income + taxes less subsidies on production
and imports

o In theory, GDPI should be equal to GDPE, the different source
data yield different results and this is due to measurement
error.

o Nalewaik (2010) shows that GDPI is a better early predictor of
a recession than GDPE
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Writing the ADNSS Model as a Mixed Frequency VAR

@ Following our previous work, we rewrite the original ADNSS
model in terms of a mixed frequency VAR (KMMP)

Ayt = Byt—l + €, € ~ N(O7Z)7 (1)

@ where t =1,..., T is time at the monthly frequency

° v = (X;, Us, GDP:, GDPg, GDPy)’

@ X;: and U; are other monthly economic indicators (following
SS) and the monthly unemployment rate

@ Both GDPg; and GDPy; are observed at the quarterly
frequency

@ True GDP; is an unobserved latent variable in the model

@ We need to impose identification in A and we imposed the
noise restriction.This specification ensures that the volatility
of true GDP is less than the volatility of GDPg or GDP;.
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Extensions of the model for the pandemic period

@ In our original KMMP model, we assumed homoskedastic
errors but we relax this assumption for the pandemic period:

6,‘7t ~ N(O, )\,-,teh"’t), (2)
hit = hit—1+ Vit, Vi ~ N(O,U%M),

@ We make 3 assumptions about about A; ;:
Q )i =1-SV errors.
Q \i|lvi ~ IG(vi/2,v;/2) - Fat-tails SV errors.
Q ). ~ U(2,10) with probability of (p) and
At = 1 with probability of (1 — p) - SV outlier-adjusted errors
of Stock and Watson (2016).

@ We also consider (2) and (3) without SV.
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Empirical Results - Nowcasts for 2020Q2

Table 5. Properties of true gross domestic product predictive densities for 2020Q2: models without stochastic volatility, parameters estimated in real-time

Mean  Varnce  Skewness  Kurtosis  Mean  Variance  Skewness  Kurtosis  Mean  Variance  Skewness  Kurtosis

Data vintage KMMP KMMP-fat tails KMMP-outliers

Dec-19 2.52 830 00 300 253 826 on 4.06 243 13.08 013 1651
Jan-20 248 807 00 299 259 726 on 397 252 11.40 013 1675
Feb-20 23 761 0.01 302 231 682 000 3.86 241 na2 o4 2809
Mar-20 036 782 0.00 300 093 1625 018 5.3 113 1897 001 1621
Apr20 20.16 14.04 0.02 299 19.00 2851 0.40 463 1832 2517 L12 1139
May-20 38.52 3270 014 314 29.03 2515 0.12 3.2 3395 6495 043 385
Jun-20 n.6 15.49 026 333 9184 103 343 2115 nR 015 408
Jul:20 38.95 164 015 309 3691 260 017 291 755 247 030 319
Aug-20 3327 0.02 012 415 39.03 001 012 4.89 3925 0.04 L 988
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Empirical Results - Nowcasts for 2020Q2

Table 7. Properties of true gross domestic product predictive densities for 2020Q2: models include stochastic volatility (SV), parameters estimated in real-time

Mean  Variance  Skewness  Kurtosis  Mean  Varlance  Skewness  Kurtosis  Mean  Variance  Skewness  Kurtosis

Data vintage KMMP-SV KMMP-SV-fat tails KMMP-SV-outliers

Dec-19 2.59 652 0.01 i 264 6.98 0.0 376 258 1023 000 16.43
Jan-20 2.53 613 0.01 3.08 254 6.09 009 350 265 988 101 3012
Feb20 21 591 000 an 214 5.94 0.01 355 224 1010 021 2106
Mar20 0.60 834 004 125 039 1010 0.06 465 03 1556 003 1374
Apr-20 15.35 2224 0.16 373 1677 2328 0.2 350 1781 4116 064 1027
May-20 14.29 20.28 0.02 3.04 2580 26.16 0.06 320 2907 6027 064 5.80
Jun20 16752 320084 054 488 1245 1253 103 3.20 138 10276 013 546
Jul-20 36.06 351 044 10 3647 239 018 232 3634 333 025 304
Aug-20 39.15 002 042 266 3920 002 01 2T 3520 003 002 433

KMMP rue’ Monthly US GDP During Pandemic




Empirical Results - Nowcasts for 2020Q3

Table 9. Properties of true gross domestic product predictive densities for 2020Q3: models without stochastic volatility, parameters estimated in real-time

Mean  Variance  Skewness  Kurtosis  Mean  Variance  Skewness  Kurtosis  Mean  Variance  Skewness  Kurtosis

Data vintage KMMP KMMP-fat tails KMMP-outliers

Dec19 233 867 000 305 229 9.02 003 451 216 1419 036 19.95
Jan-20 238 859 0.01 306 254 778 0.05 415 234 1213 o1 10.34
Feb-20 255 849 0.00 303 258 760 0.05 4.0 250 1444 018 AN,
Mar20 171 954 001 304 1% 3366 059 8.18 240 2161 o1 9.3
Apr20 18.73 3218 006 302 1460 10724 020 an 1536 6182 on 474
May-20 44,96 65.80 0.22 314 2205 99.46 017 412 229 6350 027 543
Jun-20 17.34 17.08 0.02 308 1224 2853 019 3m 15.79 3339 037 1244
Jul-20 235 1360 014 307 149 4399 013 435 974 10576 118 791
Aug20 1424 123 007 301 085 1846 0.08 az 593 %14 041 620
Sep-20 16.38 1136 007 295 520 2433 0.32 313 283 3382 0.66 346
Oct-20 26.37 17 011 308 2672 L44 014 308 2105 179 018 334
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Empirical Results - Nowcasts for 2020Q3

Table 11. Properties of true gross domestic product predictive densities for 2020Q3: models include stochastic volatility (S), parameters estimated in real-time

Mean  Varance  Skewness  Kurtosis  Mean  Variance  Skewness  Kurtosis  Mean  Variance  Skewness  Kurtosis
Data vintage KMMP-SV KMMP-SV-fat tails KMMP-SV-outliers
Dec19 2.50 682 0.02 305 249 142 002 318 245 1114 053 2324
Jan-20 2.51 658 0.02 313 247 623 o7 411 251 1006 0.55 3217
Feb-20 235 629 00 316 237 610 0.05 ENLY 245 1089 0.14 2359
Mar-20 030 1233 020 411 001 1452 02 436 013 2304 oz 989
Apr20 6.78 4159 013 413 236 7057 02 am 894 10874 on [
May-20 13.18 4875 013 348 1899 108.60 0.1 391 1585 10283 017 624
Jun-20 75.15 8239547 012 552 878 30.65 0.12 3.66 1079 86.00 01 10.70
Jul:20 135 631 011 321 435 5131 003 3 087 11619 09 951
Aug20 178 4187 001 X 593 26,06 0.10 an 207 249 08 B2
Sep-20 4.51 3213 0.05 281 729 2638 0.34 319 o078 6491 0.88 530
Oct-20 26.67 154 011 312 26.89 139 0.04 317 721 185 01 £
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Empirical Results - April 2021 vintage

Time KMMP  Phil Fed. GDPplus GDPE  GDPI
2020 - May -27.26
2020 - June  -35.91 -14.48 -37.66 -39.43
2020 - July -29.94

2020 - August 5.21

2020 - September  22.31 9.37 28.85 21.58
2020 - October 26.84

2020 - November  14.87

2020 - December  10.30 11.38 423 14.62
2021 - January 7.99

2021 February 7.62
2021 - March 5.94 7.42 6.19 -
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Conclusion

@ We extend our original KMMP model via various different
error specifications to accommodate the pandemic period.
@ We find that the original KMMP model (with homoskedastic

errors) is fairly robust in producing nowcasts of True GDP
during the pandemic period.

e This could be due to the measurement error restriction of the
ADNSS that we imposed in our model.

e This evident when we compare our estimates to the
Philadelphia Fed GDPplus estimates.

@ We find for our KMMP model with heteroskedastic errors, the
nowcast's predictive variances are considerably larger during
the pandemic period.
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@ Thank you for listening to my presentation and this paper will
be published in the upcoming special issue by the National
Institute Economic Review.

@ Please check my personal website,

https://sites.google.com /view /aubreybcpoon /home, for the
latest monthly 'True’ GDP estimates for the US.
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