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Abstract

Retirement income is an important personal and social issue. Problems associated with financial risk will
become more pronounced with the growth in the elderly population. Medical expenses in senescence is
closely related to financial risk; in addition, some diseases that require long term care will increase financial
risk which result in lower quality of life for the elderly. Therefore, it is necessary to understand expected
long-term care costs and to manage financial risk from the perspective of an individual. This study evaluated
the length of period in which a person is expected to need long term care and actuarial present values of the
total cost which needs to be prepared for the care through the Korean public long term care system based
on the experience data obtained from Long Term Care Insurance for the Elderly in Korea and a multi-state

model.

Keywords: Retirement income, financial risk, long-term care, multi-state model.
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Table 1.1. Grade levels in Korean Long-Term Care Insurance (Since July 2013)
Grade Levels Level 1 Level 2 Level 3 Not qualified
Range of Score 95~ 75~94 51~74 ~51

Table 1.2. Limit of monthly benefit of Korean Long-Term Care Insurance (Unit: Korean Won)

Grade Levels Level 1 Level 2 Level 3
Home Care 1,140,600 1,003,700 878,900
Institutional Care 1,503,600 1,392,600 1,281,300
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Figure 3.1. Defined states of Markov model and possible transitions
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Table 3.1. Proportion of beneficiaries of Korean Long-Term Care Insurance (June 30, 2012)

Male Female
Age group

Level 1 Level 2 Level 3 Level 1 Level 2 Level 3
65~69 0.002456 0.003109 0.010039 0.002351 0.002942 0.010163
70~74 0.003532 0.005715 0.017065 0.004598 0.007297 0.022876
75~79 0.005218 0.009607 0.027519 0.008459 0.015361 0.047450
80~84 0.007563 0.016933 0.048251 0.015321 0.030837 0.089479
85~89 0.010703 0.026458 0.079045 0.023375 0.051521 0.134697
90~94 0.016485 0.040062 0.116664 0.034958 0.079936 0.181427
95~ 0.022041 0.050068 0.014490 0.046178 0.098311 0.194294

<EA: AZEFTE>

Table 3.2. Estimated parameters

Parameters Male Female
A 0.001700 0.000003
B 1.1679 1.1858
C 84.5000 84.4568
D 0.0422 0.1842
P 0.8000 0.4399
Q 1.1984 1.0648
R 50.0002 59.7434

W(1) 1.0000 1.0000
W (2) 0.3654 0.5400
W (3) 0.2001 0.3870
\% 1.0633 1.1818
mi 0.2117 0.8246
mao 50.0000 54.9847

ojfd el 2 53] B Holdd e A B AH 59 Bl webA 242 o5t Zo] A

phi=1-> pi, §=1,234, (3.10)
k#j
pss =1, psr =0, k<5 (3.11)
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Table 3.3. Error rates of the model (100|Estimate-Actual value|/Actual value (%))

Male Female
Age group Level 1 Level 2 Level 3 Level 1 Level 2 Level 3
eve. eve. eve eve eve eve.
65~69 22.2 284 16.4 312 26.2 15.6
70~T74 21.1 1.9 1.2 215 9.4 7.7
T5~79 13.7 1.4 3.8 8.8 7.2 4.0
80~84 1.9 6.7 0.0 2.0 0.5 0.1
85~89 8.2 4.9 1.0 8.4 15 4.2
90~94 0.2 8.3 0.1 43 10.8 4.9
95~ 3.1 1.0 12.6 0.3 9.8 19.3
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Table 4.1. Estimated time spent in each state for a person at age 60 in state 1 (Unit: year, %)

State 1 State 2 State 3 State 4
Male 20.14(96.3) 0.53(2.5) 0.17(0.8) 0.08(0.4)
Female 24.10(91.5) 1.46(5.5) 0.52(2.0) 0.25(1.0)

Table 4.2. Annual Long-Term Care cost (people aged over 65) (Unit: Korean Won)

Level 1 Level 2 Level 3
Male 7,250,140 6,900,900 5,777,640
Female 9,117,530 8,204,450 6,322,227

<Source: Statistics of Korean Long-Term Care insurance in year 2010>

AolHBL o] &3dlo] j71 2,3,49 B9 edoate E&50], 2t A= 223k 7179 BEY}E A
2¥st A3}= Table 4.1} ZEH:]-.
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S A8 o) deen], A7 a0ge) AREe udsl A6l A ddsl AP
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)1—60

E[Y] = (1.0259°° - E[Y:] (4.9)
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Figure 4.1. Annual long-term care cost by age

Table 4.3. Expected present values of lifetime long-term care cost (Unit: 1,000 Korean Won)

Male Female
Inflation rate Inflation rate
1.59% 2.59% 3.59% 1.59% 2.59% 3.59%
1.64% 5,615 6,876 8,458 18,876 23,874 30,292
Interest
. 2.64% 5,087 6,200 7,613 16,822 21,214 26,844
rate

3.64% 4,621 5,621 6,870 15,030 18,900 23,849

3¢ NS Figure 4.13 2y =3, F 1%94 AAZEA Y] 71AgE 7T o] ASL 7S
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717l g AEde Wlrt G e AR AskA vehbe Ax AFE 5 St
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AoAe A =AB72GRRY 5F 7IEH 45 He B0 A o]

= JEE0] Auslo] Bulsln gt
d, 3770 Mg 3 =AY 2R B B AAs s 2 ol9o] WA v RARTZH W
BTHA Fo ANAE B S A5 49 BEFNL 2t FES wAs Tt 4ES 4
e P BAN 2 £ 9L Aotk =AF/2PRFS LT FA AYRFANE Fo=
Q78R Yol e A Fue JEE FAINRAL, 57 7120 45 L A2l A Pyt
2E A% AL B gl 27k AFY FRE setste], AP Bel) AT 4 Y2 Al
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5. 28 Y S|
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3 2o mE v g 5T -+ AL Aotk
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I} v EE s AFEHA shetshe do] AdEojof gty FF AW ATES 53] =A%)
| 28 AF)e Fos BAAER Aujy stuA &Aooz AHE 5 gl dzet FHo
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