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Employment Trend-Cycle Decomposition and
Forecast”

Kyu Ho Kang' Samil Oh¥

Abstract  This study aims to decompose recent employment fluctuations in
Korea into structural and cyclical components and forecast future employment
trends. To achieve this, we develop and estimate a trend-cycle hidden factor
model that incorporates Korea’s macroeconomic environment and demographic
structure. Within the model, employment is modeled as the sum of a unit root
process (trend) and a stationary process (cycle). The trend and cycle are each
designed to have a dynamic correlation with key macroeconomic variables and
demographic structure. The main results are threefold. First, the cyclical compo-
nent of employment for all ages as of the fourth quarter of 2023 is estimated at
150,000 and 130,000 for those under 60. Second, the trend of employment for
all ages and those under 60 is mainly determined by the population growth rate
and aging rather than the potential growth rate. On the other hand, the cyclical
component is closely related to the GDP gap and economic sentiment index. Fi-
nally, employment for all ages is expected to increase by 228,000 by the end of
2024, of which 74,000 is cyclical. On the other hand, employment for those un-
der 60 is expected to decrease by 115,000, but the cyclical component is 56,000,
indicating that employment is expected to exceed the trend.
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‘ scale factor (sf)

b,’j 11 12
‘ 025 050 075 125 150 2.00 3.00 4.00 5.00

00 02 02]3603 367.3 3657 3660 366.7 367.2 363.8 3653 3612
00 02 05 ]311.1 3167 3012 2787 3204 2814 2933 272.8 2892
00 02 1.0|278.0 276.1 276.1 2709 2624 267.6 271.5 263.8 266.0
00 02 1512783 2797 2785 2754 2645 270.6 2722 271.0 263.8
00 03 0.1]3680 3740 3705 3703 370.1 3689 365.1 3655 3640
00 03 033226 336.1 3288 2995 3174 311.0 3185 3047 308.1
00 03 042953 2993 3002 276.6 287.1 259.2 289.7 262.1 279.0
00 03 052855 2823 2819 2757 2664 2725 264.6 2623 2735
00 03 1.0|281.4 2819 2842 280.1 2735 2788 2779 2814 2783
00 04 02]331.0 3428 341.8 339.0 3247 3162 332.0 328.8 3229
00 04 04 |2844 2821 281.6 2797 2635 269.6 2652 2625 2735
00 04 0.8 2813 280.6 2873 280.7 2757 280.9 279.5 282.8 2756
04 02 05]307.6 328.8 309.6 2942 2950 3044 329.0 2684 302.6
04 01 1013072 311.6 3017 290.7 3024 3193 333.1 281.0 2953

I 2: 254 238 M-RMSE A4t At o] 2= 214 2318 M-RMSEES 1
Eh Aol k.

Table 2: M-RMSE FOR EACH HYPER-PARAMETER COMBINATION. This table
reports the M-RMSE for each hyper-parameter combination.
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Figure 1: OUT-OF-SAMPLE DENSITY FORECASTS. This figure represents the out-
of-sample prediction results for the Corona pandemic period and before and after.
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Figure 2: CUMULATIVE EMPLOYMENT SINCE THE FIRST QUARTER OF 2018.
This figure plots cumulative employment since the first quarter of 2018.

P <17 159 2%E F ¢ SR A, AA5TL FASAE A4
o2 a5tk @Y AW AN QA Ak gk Mg
% Qe FFolut S ask Hol Al A sfele] uls) B A7k A
Ao AN % gt
4.2. M AU} HBASX
2 a7t A 98 G5 604 njgt AR5 PRste] EAG
cHToli= $elubete] 49 h2 AR vls) 2 Fs £E7t b2 el
HlEgo] 00, U9 604 mlgh e 50] 500k FFo] 604] o4 AR
29} 27 th27] gRolch AAE <17 2>2 BE A A AUA5}
604] |5t 3] 214 W Fo] 20184 o] 5 AurEE AL 2 2 9lek. 604] m]h
AP 2 A0 QAT A A ALASE L2710 A2)skn
FAA0 7 A5skdct. ol e Mo EAH 604 ol nFE A

172023 48.7] Ao A AA| FAAS 2,8495H Z 604] o]ALS 6365HE © 2 22.3%E
i



s - o4re] 17

(a) LKt =HI

28

B0 |
j26

24

22

04:Q1 07:Q1 10:Q1 13:Q1 16:Q1 19:Q1 22:Q1

(b) F ARt R
500 [ ! : :

[

s /)
B

0 I i i i i i
04:Q1 07:Q1 10:Q1 13:Q1 16:Q1 19:Q1 22:Q1

9 3: JHA FAdAEFADLE 28 (F A7) of 23 AR A9
ZA|-4=3 23] Aot

Figure 3: TREND-CYCLE DECOMPOSITION (ALL AGES). This figure plots the
estimated trend and cycle of employment for all ages.
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Figure 4: TREND-CYCLE DECOMPOSITION (UNDER THE AGE OF 60). This fig-
ure plots the estimated trend and cycle of employment under the age of 60.
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Figure 5: GDP GAP AND CYCLICAL EMPLOYMENT. This figure shows the GDP
gap along with cyclical employment.
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GDP 7Y 0.177 0.059 0.101 0.051
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BSI(T]7]9) -0.001 0.144 -0.044 0.130
BSI(Z47]9)) -0.432 0.227 -0.134 0.219
BSI(H] A %) 0.037 0.148 -0.141 0.140
A= L2} 0.297 0.107 0.123 0.109
R2 0.928 0.939

R 0.921 0.933
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Table 3: ESTIMATION RESULTS OF THE CYCLICAL COMPONENT EQUATION.
This table presents the estimation results of the cyclical component equation.
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Figure 6: EMPLOYMENT DENSITY FORECASTS. This figure plots the density fore-
casts of the employment through the next eight quarters.
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4 28,067 28,727 29,383 228 28,653 74
5 28,084 28,803 29,557 304 28,724 79
6 28,074 28,880 29,707 381 28,805 75
7 28,075 28,970 29,900 471 28,878 92
8 28,078 29,044 30,055 545 28,946 98
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5 21,618 22,072 22,550 -128 22,020 53
6 21,544 22,061 22,582 -139 22,007 54
7 21,503 22,057 22,632 -143 22,000 57
8 21,443 22,038 22,666 -162 21,988 50
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Table 4: EMPLOYMENT FORECASTS. This table presents the forecasts of the em-
ployment, its trend and cycle through the next eight quarters.
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Figure 7: FORECASTS OF GDP GAP, ESI AND LOG CYCLICAL EMPLOYMENT.
This figure displays the forecasts of the GDP gap, ESI and cyclical employment through
the next eight quarters.
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Figure 8: COMPARISON WITH THE FORECASTS OF THE OECD AND KOREA
LABOR INSTITUTE. This figure compares the forecast results of this study with those
of the OECD and the Korea Labor Institute.
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Figure 9: OUT-OF-SAMPLE DENSITY FORECASTS UNDER THE AGE OF 60. This
figure represents the out-of-sample prediction results of the employment under the age
of 60 for the Corona pandemic period and before and after.
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