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A Method and Application of Constructing an Aggregating Indicator :
Regional Descent Work Index in Korea
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Abstract Job creation is the most important issue in the labor market these days, and the quality of jobs is also
very important in order to resolve the mismatches that are taking place in the labor market. Kim Young-min (2014)
developed the "2012 Quality of Employment Index" with twenty indicators in seven categories, including employment
opportunities, to objectively assess the local labor market. This method presents the concept of the aggregate indicator,
'Quality of Work Index', and has the advantage of being easy to produce. However, it is difficult to statistically verify
the adequacy of the constitutive indicators and, based on this, make them a single aggregate index through statistical
techniques.

Therefore, we developed an alternative 2012 Descent Work Index' and a confidence interval using Principal
Component Analysis(PCA) and Unobserved Component Model(UCM) presented by Gi-Choon Kang & Myung-jig
Kim (2014) and also calculated an alternative 2017 Descent Work Index' using the first half of 2017 local area labour
force survey and compared its changes by region.

The results of the empirical analysis show that the rank correlation coefficient between two methods of aggregating
indicators, simple weight used in Young-min Kim's research, PCA method and UCM used in this study, were found
to be statistically significant under 5% significance level. This implies that all methods are found to be useful.
However, the PCA and UCM which determine scientific and objective weights based on data are preferred to
Young-min Kim’s approach. Since it provides us not only the level of aggregate indicator but also its confidence
intervals, it is possible to compare ranking with the consideration of statistical significance. Therefore, it is expected
that the method of constructing an aggregating indicator using UCM will be widely used in many areas in the future.

Keywords : Quality of Employment Index, Descent Work Index, Principal Component Analysis, Unobserved
Component Model, Aggregating Indicator
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Table 1. Section and Indicator in Young-min Kim(2014)

Indicator Sub-indicator
Economic_activity participation rate( T)
Employment | Employment population rate( ] )

Unemployment rate( | )
Unemployment rate of 15~29 Years(|)
Ratio of wage workers with less than one year of

opportunities

Job
securit employment contract( | )
Y [Ratio of temporary or day worker( | )
Ability Ratio of professionals( T)

Ratio of college graduates or graduates( 1)
Ratio of workers under minimum wage( | )
Hourly real wages( 1)

Wage inequality (Gini coefficient)( | )
Interdecile ratio P10/P90( | )

Ratio of long-hours worker( | )

development

Wage
compensation

Wg;l:;ng Working hours per week( | )
Ratio of workers with 40 to 44 working hours( 1)
Workshop | Industrial accident rate( 1)
safety Industrial accident death rate( | )
Ratio of female employment( T )
Equality of | Ratio of female employment above deputy director
employment | (1)

Gap in employment for the elderly over 60 vyears( | )
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Table 2. Ranking of regional descent job index(2012)

Ranking
#score inter-decile ranse
Region standardi .. standardi| difference
K standardization A .
zation (D) zation | (Max-Min)
2) (LS)
Seoul(SL) 1 1 1 0
Busan(BS) 14 11 13 3
Daegu(DG) 10 7 11 4
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Incheon(IC) 13 12 14 2
Gwangju(GJ) 11 13 9 4
Dacejeon(DJ) 2 2 2 0
Ulsan(US) 15 15 15 0
Gyeonggi(GG) 4 4 4 0
Gangwon(GW) 16 16 16 0
Chungbuk(CB) 12 14 12 2
Chungnam(CN) 8 9 8 1
Jeonbuk(JB) 6 8 6 2
Jeonnam(JN) 5 5 5 0
Gyeongbuk(GB) 9 10 10 1
Gyeongnam(GN) 7 6 7 1
Jeju(JJ) 3 3 3 0
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Table 3. Results of principal components analysis using
five final indicators

PC 1 PC 2 PC 3 PC 4
Eigenvalue 2.900 0.828 0.673 0.492
Variance Prop. 0.580 0.165 0.134 0.098
Cumulative Prop. 0.580 0.746 0.880 0.979
Eigenvectors
Variable Vector 1 | Vector 2 | Vector 3 | Vector 4
1 0.406 -0.547 0.230 0.694
2 0.511 0.152 -0.508 0.007
3 0.226 0.785 0.422 0.278
4 0.426 -0.244 0.576 -0.629
5 0.526 -0.029 -0.421 -0.210
Note : Each variable is as follows:

1.Ratio of wage workers with less than one year of employment
contract, 2.Ratio of college graduates or graduates, 3.Hourly real
wages, 4.Industrial accident rate, 5.Ratio of female employment
above deputy director
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Table 5. Ranking of regional descent job index(5 indicators)

Ranking
STD PCA UCM . i
Region|  (LS) @s) (LS) Difference(’12-’17)
vl ool o |, | STD | PCA |UCM
12 |17 |12 | 17 | ’12 | °17 ws) | @s) | @s) MA
SL 1 1 1 1 1 1 0 0 0 0.0
BS 9 5 9 5 7 5 4 -4 4 4.0
DG 4 6 4 6 4 4 -2 2 -2 2.0
1C 8 7 8 7 6 7 1 -1 1 1.0
GJ 6 3 5 3 3 3 3 -2 2 23
DJ 2 4 2 4 2 2 -2 2 -2 2.0
us 5 2 7 2 9 8 3 -5 5 4.3
GG 3 8 3 8 5 6 -5 5 -5 5.0
GW 16 | 16 | 16 | 16 | 16 | 13 0 0 0 0.0
CB 15 12 15 12 | 12 12 3 -3 3 3.0
CN 12 11 12 | 10 | 15 11 1 -1 2 1.3
JB 11 15 11 15 10 | 15 -4 4 -4 4.0
JN 13 14 13 14 | 14 | 16 -1 1 -1 1.0
GB 14 | 13 14 | 13 13 14 1 -1 1 1.0
GN 10 9 10 | 11 11 10 1 -1 -1 1.0
JJ 7 10 6 9 8 9 -3 4 -3 3.3
MA 2.1 2.3 2.3
A9 2014)9] AFHH AF TF3pol ot d&rt
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Table 6. Descent Work Index in 2012 and its confidence

interval
Ranking | Region | 95% Upper | 5% Lower | Composite Index
16 GW -0.797 -1.517 -1.157
15 CN -0.714 -1.434 -1.074
14 IN -0.667 -1.386 -1.026
13 GB -0.610 -1.329 -0.970
12 CB -0.606 -1.326 -0.966
11 GN -0.488 -1.208 -0.848
10 B -0.171 -0.891 -0.531
9 Us 0.024 -0.695 -0.335
8 Al 0.811 0.091 0.451
7 BS 0.823 0.103 0.463
6 IC 0.891 0.171 0.531
5 GG 0.998 0.279 0.639
4 DG 1.070 0.350 0.710
3 Gl 1.090 0.370 0.730
2 DJ 1.409 0.690 1.050
1 SL 2.693 1.973 2.333

GW CN JNGB CB GNJB US JJ BS IC GG DG GJ DJ SL

Fig. 1. Descent Work Index in 2012 and its confidence

interval
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Fig. 2. Descent Work Index in 2017 and its confidence
interval
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