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Prediction of the employment ratio by industry using constrainted
forecast combination

Jeong-Woo Kim
Professor, Department of Economics, Gangneung Wonju National University

2 9 B ATk S £ Hobd AW 18IS thRd nAlely 7ue Bl S, S-S
o171 el el 1Y A5 A5 7198 g 3 A 2 viAlEg 7)Y ol5eE

S 8T %, 0 FI] ASTERA 55 JAAS BEAE Ak LD, A2
Wo] e oj=ghe vyl 1@4 ASTERT A9 4Y 203 21 6& azi Uebgon, valey 714

Abstract In this study, we predicted the employment ratio by the export industry using various machine
learning methods and verified whether the prediction performance is improved by applying the
constrained forecast combination method to these predicted values. In particular, the constrained
forecast combination method is known to improve the prediction accuracy and stability by imposing
the sum of predicted values' weights up to one. In addition, this study considered various variables
affecting the employment ratio of each industry, and so we adopted recursive feature elimination
method that allows efficient use of machine learning methods. As a result, the constrained forecast
combination showed more accurate prediction performance than the predicted values of the machine
learning methods, and in particular, the stability of the prediction performance of the constrained

forecast combination was higher than that of other machine learning methods.
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Fig. 1. Heatmap of correlation coefficient
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10 end
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13 Use the model corresponding to the optimal S;
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Fig. 2. RFE Algorithm
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Fig. 3. Employment ratio by industry
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Table 1. Descriptive statistics (unit: %)

MEAN | STD | MIN | 025 | 05 0.75 | MAX
Semi 394 | 016 | 371 | 387 | 392 | 399 | 424
Comm | 281 | 0.60 | 1.82 | 228 | 2.89 | 335 | 351

Car 11.01 | 053 | 10.21 | 10.53 | 10.95 | 11.43 | 11.80
Ship 471 | 057 | 370 | 439 | 490 | 511 | 535
* STD: standard deviation
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Table 2. Selected variables by RFE

Semi [ Comm [ Car [ Ship
TGDP, GDP1, Bond, Deflator, Private, Govern, Export, Import,
Total Employee, Worker, Save, NetCapit, Laborshar, Education,
Factorpro, Capital, Conscapi, Population, Workhour, Econpop,
Exchange, WorldGDP, Worldpri, GDPincr, LIBOR, Oil
Save, Bond, |Govern, Bond,|Qil, Education, |NetCapit,Gover
Employee, Workhour, GDPincr, n, Deflator,
2014 Econpop, Worker, Private, GDPincr
Private, etc |Population, etc| Workhour, etc
(Total 8) (Total 16) (Total 26)
Bond, Save, Conscapi, Deflator, GDPincr,World
Factorpro, Private, Education,Priva| GDP,Import,
2015 Workhour, Workhour, | te, WorldGDP, Exchange
Worker, etc Govern, Bond, etc
(Total 16) | NetCapit, etc (Total 8)
(Total 8)
Bond, LIBOR, GDP1, Population, Import,
Save, Workhour, | Education,Wor Deflator,
2016 Factorpro, | Bond, Private, |ker, WorldGDP| Employee,
Laborshar, |Population, etc Export,
etc (Total 16) Conscapi, etc
(Total 16) (Total 16)
Bond, Save, Bond, Private, Import, Export,
Laborshar, | Workhour, TGD | Workhour,Worl GDPincr,
2017 Factorpro, P ,Govern, dGDP, LIBOR,
LIBOR, etc |WorldGDP, etc| Education Laborshar, etc
(Total 16) (Total 16) (Total 16)

* Variables are listed by importance
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Table 3. Comparison of MAPE (unit: %)

Fore

Year PCR Comb

LASSO | SVR |Kmeans| Knn | Neural

Semi
2013 | 0.90 0.91 2.22 0.88 1.75 | 2.53
2014 | 0.29 2.20 0.05 0.66 1.79 | 031
2015 | 3.84 7.46 7.53 3.55 711 | 7.30
2016 | 3.29 6.47 3.29 2.92 933 | 7.94 | 292
2017 1.18 1.44 4.27 1.99 4.98 4.81 1.99
2018 | 7.00 6.35 6.54 4.72 519 | 596 | 4.72
MEAN | 2.75 | 4.14 | 3.98 2.45 502 | 4.81 3.21
STD 2.51 2.93 2.77 1.58 297 | 2.92 1.39
Comm
2013 | 9.79 597 | 1082 | 3.66 | 438 | 89
2014 | 14.92 | 10.05 | 19.13 | 13.75 | 1542 | 5.01
2015 | 29.95 | 15.74 | 34.21 7.76 15.63 | 17.60
2016 | 1741 | 525 | 2458 | 3.68 7.35 | 11.60 | 3.84
2017 | 748 | 11.93 | 18.42 126 |27.14| 2.87 1.26
2018 | 16.26 | 15.29 | 20.25 | 7.14 | 9.34 | 858 7.14
MEAN | 1597 | 10.70 | 21.23 | 6.21 |13.19| 9.10 | 4.08
STD 7.86 | 4.48 7.76 4.42 8.14 | 5.18 2.95
Car
2013 | 6.67 6.99 5.10 3.51 4.21 1.38
2014 | 5.75 0.66 6.23 1.03 2.06 | 5.14
2015 | 6.57 2.66 7.50 5.49 127 | 072
2016 | 1.63 | 3.09 1.80 1.35 270 | 0.13 1.71
2017 | 254 | 239 0.93 1.19 0.44 | 345 0.28
2018 | 2.70 1.09 0.22 1.16 035 | 2.60 | 0.78
MEAN | 4.31 2.81 3.63 2.29 184 | 223 0.92
STD 2.26 2.25 3.04 1.83 148 | 1.87 0.72
Ship
2013 | 832 | 10.81 | 2.62 1.52 285 | 0.74
2014 | 4.29 0.00 2.67 0.40 0.80 | 3.31
2015 | 064 | 267 8.10 3.08 542 | 4.37
2016 | 4.72 9.69 9.568 6.57 |1335| 17.24 | 6.56
2017 | 3251 | 32.90 | 19.69 | 9.30 | 1859 | 30.04 | 9.52
2018 | 22.11 | 27.79 | 20.65 | 11.08 |34.58 | 7.82 | 11.08
MEAN | 12.10 | 13.98 | 10.53 | 5.33 |12.60| 10.59 | 9.05
STD | 12.47 | 1342 | 7.99 434 11269 11.13 | 2.30
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