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Pension Risk Analysis in DC plans using Stochastic Simulation

Jong-Hyun Han - Joo-Ho Sung* - Dong-Won Seo

ABSTRACT

This study calculates the employee receives severance pay scale are paid from the company in the DC system.
In addition, by utilizing the reserve growth model were studied in accordance with shortfall risk levels generated
by stochastic asset allocation. For the analysis, from 2004 to 2013 using the KOSPI returns and total bond yields
were simulated. Scenario 1 is when compared to the severance reserve is insufficient. Scenario 2 is the same as if
toy reserve this severance pay. During one period, depending on the asset allocation of stocks and bonds was
confirmed that the probability pension risk does not occur. And we suggest that members of DC pension risk
endeavor with the government and companies to avoid.
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Table 1. Amount of fund by pension plan (DB/DC/IRP)
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Table 2. Amount of fund by type of investment and
pension plan (DB/DC/IRP)
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Table 3. Reference rate trend (2008~2014)
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Table 4. Salary increase rate trend (2004~2013)
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Appendix 1. Scenarioll) pdf(table, figure) & cdf

DC Funded FA9):AH(1) FA):AA3) FA(5):AHUS) FA3):AA(T) FAD:AHO)
Ratio Percentile \({)2}){ Percentile \(:;)1; Percentile \({)2}){ Percentile \(:;)1; Percentile \({)2}){
1.60 100 0 100 0 100 0 100 0 100 0
1.55 100 0 100 0 100 0 100 0 100 0
1.49 100 0 100 0 100 0 100 0 100 0
1.44 100 0 100 0 100 0 100 0 100 0
1.38 100 0 100 0 100 0 100 0 100 0
1.33 100 0 100 0 100 0 100 0 100 0
1.27 100 0 100 0 100 0 100 0 100 0
1.22 100 0 100 0 100 0 100 0 100 0
1.17 99.5 0.5 100 0 100 0 100 0 100 0
1.11 97.8 22 99.8 0.2 100 0 100 0 100 0
1.06 92.0 8.0 97.6 2.4 100 0 100 0 100 0
1.00 79.0 21.0 88.0 12.0 97.3 2.7 100 0 100 0
0.95 58.3 41.7 63.6 46.4 74.3 25.7 93.0 7.0 97.5 2.5
0.90 34.5 75.5 31.6 68.4 27.4 76.6 16.8 83.2 20.3 79.7
0.84 16.1 83.9 9.9 90.1 3.0 97.0 0.1 99.9 0 100
0.79 5.6 94.4 1.9 98.1 0.2 99.8 0 100 0 100
0.73 1.6 98.4 0.2 99.8 0 100 0 100 0 100
0.68 0.3 99.7 0 100 0 100 0 100 0 100
0.62 0 100 0 100 0 100 0 100 0 100
0.57 0 100 0 100 0 100 0 100 0 100

pdf(probability distribution function) of scenario 1 (figure)
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Appendix 2. Scenario2?) pdf(table, figure) & cdf

DC Funded FA9):AH(1) FA):AA3) FA(5):AHUS) FA3):AA(T) FAD:AHO)
Ratio Percentile \({)2}){ Percentile \(i;}){ Percentile \({)2}){ Percentile \(i;}){ Percentile \({)2}){
1.60 100 0 100 0 100 0 100 0 100 0
1.55 100 0 100 0 100 0 100 0 100 0
1.49 100 0 100 0 100 0 100 0 100 0
1.44 100 0 100 0 100 0 100 0 100 0
1.38 99.9 0.1 100 0 100 0 100 0 100 0
1.33 99.5 0.5 100 0 100 0 100 0 100 0
1.27 98.1 1.9 99.8 0.2 100 0 100 0 100 0
1.22 94.6 5.4 99.0 1.0 100 0 100 0 100 0
1.17 87.0 13.0 94.8 52 99.6 0.4 100 0 100 0
1.11 74.2 25.8 83.3 16.7 94.3 5.7 100 0 100 0
1.06 57.0 43.0 61.8 28.2 72.5 27.5 97.6 2.4 96.3 37
1.00 38.1 61.9 36.6 63.4 33.6 66.4 26.3 73.7 32.8 67.2
0.95 21.6 88.4 15.8 84.2 7.3 92.7 0 99.4 0.3 99.7
0.90 10.3 89.7 4.9 95.1 0.8 99.2 0 100 0 100
0.84 4.1 95.9 1.0 99.0 0.2 99.8 0 100 0 100
0.79 1.3 98.7 0.2 99.8 0 100 0 100 0 100
0.73 0.4 99.6 0 100 0 100 0 100 0 100
0.68 0.1 99.9 0 100 0 100 0 100 0 100
0.62 0 100 0 100 0 100 0 100 0 100
0.57 0 100 0 100 0 100 0 100 0 100

pdf(probability distribution function) of scenario 2 (figure)
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