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An Exploratory Research on Machine Learning to
Predict Economic Growth Rate

Pei-Chen Tsai

Officer
Economic Development Department, NDC

Abstract

As the economic environment becomes more and more complex, the
accuracy of traditional measurement on economic growth rate forecasts
may decrease. In this study we analyze the adaptive tree that is a new
approach to economic forecasting proposed in the OECD research report
( 2020 ) . Main conclusions are as follows:
1. The adaptive Trees forecast perform well in the short run, and the
forecast results broadly in line with the OECD’s Indicator Model.
2. The performance of Adaptive Trees generally performs better than
Random Forests and Gradient Boosted Trees.

At present, the use of machine learning methods to predict economic
growth rates is not yet mature in Taiwan. For this reason, we make the
following suggestions:

1. To make the prediction results more reasonable, using the machine
learning methods to predict economic indicators should be accompanied
by relevant statistical inferences simultaneously.

2. To improve the accuracy of the machine learning model results, it is
necessary to use a variety of machine learning methods to verify.
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(=) ¥ B2 8 &k F 6y & A #1145 MR

BB T ROMEZE > CRETHAH T EREH T
He¥ - MR ZHENBARZIREKFE > AV CHTBEERLELHAE
& ( patterns ) Z F878]4E /7 ( Bishop, 2009 )- 3 &g #% %% 8 48 M %
HARBEMEERL > RAA LRI B A LR GSF > L KRE
HEHALHIFEEHILENR > TEBERSEE X HT 28 Kl
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Tree, GBDT )+ % %) & 4% ( Support Vector Machine, SVM )- jt
s RERALEMR S L FHABR T )AL L44 ( artificial
neural network, ANN ) LA & #%& R £ 8 # ( extreme learning
machine, ELM ) % 7 ik &40 § #4325 T8 £ o 32 2a i
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MR TARI EEMET AR Z AR - Hib» AUFAFE AT
BREVRE & B B 3f a3 Bl -

() OECD 1 4 7 &3 i #7177k

EAFR 692 > OECD 4£ 2020 F eyt RImERE T oy —4
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SAEHE B S E L R AT S A IR T -
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UTFERAFRATHBELFR  ERERAERZSLERM I % -
TAR LT ik Z XBK 5 % S F A OECD 2020 F#t % 3R 4% Ff
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MEPFEELTAA GDP R H &Kk F &3 % @ - Chang
(2018 ) BB 2000 £% 225 2017 £4% 2% » 3 114 A4
S NRBEE S kA E  BW -AR CEEXE S K
B MAMBEET XN EREZLEGH - BREEAGAFRRF
& R A (regression tree ) B9 F R A GBI 0 1B F B A KK
( random forest ) $iE T FH H - "RE BHHLTRKEHF
o BETRBMG R  c AEELERBAT  EHITRBEE
(MSE ) %% » &y X BAaBn g KeFHEY (AR
(4)) ey Bra@BMELE 7 ATk GDP o) FAA4
7 o #R > Gogas et al. (2015 ) sAFEF| % dh 4k AR £ B ¥ % GDP
7Rk &R BN Logit ®EAE R £ & Probit :@EFAE R 5 4
A % 4% %) = 4% ( Support Vector Machine, SVM ) 7 /£ % 8 8| iE 7k
M F & o ‘gksh > Feng and Zhang ( 2014 ) 1 A A T 3a 4% 48 49 4%
( artificial neural network, ANN ) ¥ :kfo & &, 788 GM ( 1,1 ) £
IR PRLERKEE ERBTALRPREL T A TRRR
£/ % GM (1,1 )

2 REMIY AR SRR AMAEG AR TETANRESESRAEH  AETAMN
RELEZA LR -

S AMBETR Y MEAAKE—EALSSEARSGSESE 0 T EH T ES L G185
HHag g 48 50 B BB & o

4 SVM R —BEEXLEM L AmasGtEkE —@28F& (hyperplane) » & 2 #8145 F {8
AR ESTH A FmAH > FEERE %% RERNERRSESH > mE
BAT Y 35 AR 4R 0B B 3 B 4 A 0 1 RARKARST -

5 ANN th—FEHE 45 & b (A 0 R R S REFT B A B BB EA > ANH R KBTI E X
AMEE > RBWMAIEERTERAN— I X 5 RERAAXA—HRHYLHAREL
REWASKETRAMNG T X EARAABMARRARBLEREAREREFF (0) & 24k
AT (1) RGBT EAE  ELZREBRANBOBEAE Kk
BHARSBRENFT (1) Zxfin rRBeBA - Bk GM B - GM (1,1) #3 &
TR~ 1SSy AR -
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B Ak Bpai@EA (Adaptive Trees )o 3% 75 ik 5 K 69 4% & 18 7%
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BT BN BN BT TR EBEZIMAE AT EL EHHA
Bl ERAAHEREEABET - KW g —MRMER L ALRITHR
WoORABBMBERR  BPEHREL S EFRK (ragged-
edge ) B93R % - AR £—HLEEZETHE > WAL D
WARABIB O E AR > BB EE > UEREREFRM -
Mo R BAFEH TR EA MR EMZRENFTRA - PR
TFHEHO - FEER ] -
2. 78:8]#E 44 ( Predictive Interpolation )

eEmkFREGESEAS > BE 28R GDP k%
2 BB ERBMERAAANE  BEERGIBEE L EAZ -
Ko ERAOGBEEERERRRN > S HAEBHER TR
MR IAREER  HAEEZERAME > ETaAEMBRIE T E
Mo HEXG T G4 m# ( generating mechanism ) o Xk
Lo ke fTH B 53R R H BRIE R E A B AT TR B R BP B
AR —F > TRE T RS HHE K ( mixed-data sampling,
MIDAS ) # % ~ ;548 % VARs ( mixed frequency VAR, MF-
VAR ) B® » URGRAGSEER FHEBE H L -

BEREEELZT > HWRAEZHINS > AIRBBBRAENE
R EATINRAZE > KB FIRE I Ef R B
#3/H A6 GDP sk % - LA ML R F®HER XGBoost
( Extreme Gradient Boosting ) 45#4:¥4% ( Feature Selection ) &
EAEBT > 3 AL Gridsearch 97 5% ik 4E 58 > BALBE o
UATF 4 8 48 350 PR 45 L 42 ( Feature Engineering ) ¥145#0: %42 -
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3. #5442 ( Feature Engineering )

FHUMIRORAMSEERARE LY  RESMA?EH
Z 42 # 7% 42 ( Fulcher, 2018; Christ, Kempa-Liehr and Feindt, 2016;
Christ et al., 2018 ) -

AR EZMAGHRLHEIENET— LTS RRIE
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EAERGRIE - BR L FH IR EZARAHNGEBLEN T
MEACAR » R R S AR R AR R AR L TR R AL R 2
Fl B4 Bl F5 M

4. ¥#323% ( Feature selection )

FBAEHGERE  BRAEBLE M) ( feature space ) 4 ( BP4FML
BE) FAEERIEBLERELEEROERE  TITRS
3452 8E o ( Guyon & Elisseeff, 2003 ; Chandrashekar & Sahin,
2014; Cai et al., 2018 )= Xk £ » #FEEBQ F A 54> A8
JERE B 2143 b XGBoost AT H M 2 & B PE3R4E ©

(=) BNeR TRl

3R 5 X 14 E M XGBoost » i AE KK T B 4 A&
( Training )~ Bx 3% ( Validation )~ 78 :8] ( Predict ) ZEFHy o H
oo RIS A I BEA EREEER ; BRFEI 0 AR dik
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5 B 4o T
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% #} 2 B : Nicolas Woloszko, OECD ( 2019 )-

2 AR EE FEH R

AXHAHARBMATREZLZGUERGBE LR

( regression tree )» H X B AL B EEEF 2 REHIEZHA L
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B @2 8MINRTR > AREREENEREERES
oo
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BUE R R BBCEREE ik AILES LB RBOTABER
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PR — ~ EERER AR (AR © 2007 45 Q1-2017 - Q1)

% T8 ] 55 25 Bl EA | HEARET ¥ A AR AR A Y8 s At
# 4% 3@A 0.63 0.96 1.22 1.37
3 k4 6 18 A 0.83 1.06 1.37 1.48
B AR 1 # 0.97 1.23 1.31
HH Rk 2 HF 1.12 1.08 1.16
% A% 318 A 0.72 0.76 0.99 0.94
% %2k 618 A 0.89 0.89 1.02 1.38
S Rk 1 0.94 0.97 1.08
£H kR 2 F 0.99 1.12 1.24
% K2k 318 A 0.72 0.70 1.00 1.02
% %2k 618 A 0.82 0.81 1.00 1.08
* Rk 1 0.93 0.85 0.87
% KR 2 0.89 0.86 0.83
BA | AR3MEA 0.93 0.90 1.13 1.16
BA | RRO6MEA 0.98 1.08 1.04 1.08

B A AR # 0.97

B A KR 2 F 1.02

BB | AR 31MEA 0.81 0.65 1.15 1.21
BB | AR O6MEA 0.97 0.97 1.13 1.13
£i:351 kR 1F 1.10 0.99 1.46
1%, AR2HF 0.88

FRA | AR 31MEA 0.69 0.62 1.01 1.12
ARH | AR 618A 0.90 0.80 0.92 1.04
FERFA | KR1HF 0.99 1.05 1.52
AERA | KR2HF 1.00

X AEEA FEARAEE  REARAHR BB 4 MBTF  GELS AT EIH
iffw’z;;; (MSE ) /8#t7 AR (1) R 235 R% £ ( MSE ) #9Lbfs] 3%k
Aol RTFHAEZTARIGK > A AR (1) BRI o
%Hl/}ﬁi : Nicolas Woloszko, OECD ( 2020 )
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