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Estimation of self-employed pension income using
Markov conversion rates
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(Figure 1) Number of employed persons

(Figure 2) Number of small self-employed
and self-employed ratio among worker

persons and small self—-employed ratio
among self-employed persons

s am ] oB

note : small self-employed persons means unemployed self-employed or employers with no more than four
employees.

source : ©] 2194 (2015)
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(Table 1) Types of work (wages and non—wages)

Among the total worker, the proportion of employees was 74.4% and the Non-employee were

25.6%, And among the Non-employee worker, the proportion of Self-employed was 21.3%
point and the Unpaid family worker were 4,3% to all workers,

(Unit : Thousand persons, %)
Classification Frequency Rate
Worker 26,740 (100.0)
Employee 19,883 (100.0) (74.4)
Sub total 6,357 {100.0) (25.6)
Self-employed 5,696 (83.1) (21.3)
Non- 1)
Employer 1,559 22.7) (5.8)
employee 2
Pure self-employed 4,137 (60.3) (15.5)
Unpaid family worker 1,160 (16.9) (4.3)

note : 1) Self-employed with employees 2) Self-employed without employees
source : E7 % (2017)
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(Table 2) Changes in the work type of householder (from 2012 to 2015)

This Result is based on the authors' analysis utilizing the National Statistical Office's Household
Financial Welfare Survey(2012 ~ 2015).
According to this results, the ratio of maintaining their own working type during the period from

2012 to 2015 was high in most working types, but it is assumed that the working type will change
over time,

(Unit : %)
eeT 201 Pure self
Full time | Part time |Employer Other Total
year 2012 Sz
Full time 80.3 6.5 2.4 4.2 6.6 100.0
Part time 21.6 49.6 1.4 8.0 19.5 100.0
Employer 14.5 4.2 54.3 21.1 5.9 100.0
Pure self-employed 5.9 5.5 7.1 71,7 9.9 100.0
Other 32,7 12.8 3.2 13.2 38.0 100.0
Total 42.5 13.4 5.3 18.3 20.5 100.0

Source : the National Statistical Office's Household Financial Welfare Survey (2012 ~ 2015).
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{Table 3) Classification of lifetime working type considering individual working history

lifetime working type was divided into pure and mixed type, pure type was divided into 3
types and mixed type was divided into 4 types

Cla_ssific Lieiine werkine (es Type of work at the Process CL_Jrrent
ation start of the survey working type
I (Lifetime wage earner) wage earner wage earner
Pure I (Lifetime  self-employed) Self-employed Cont. Self-employed
?Eq()ilrff(ir)ne non-business Non-business Non-business
IV-1(wage superior”
self-employed)
IV-2(self-employed superiorZ) Self-employed
Mixed self-employed) Type of work at a Changed
IV-3(non-business superior” | point of time
self-employed)
wage earner or
V-4(Other) Non-business

Note: 1) Those who are self-employed and have worked by wage woker for more than 9 years, 2) Those
who are self-employed and have worked by the self-employed for more than 9 years, 3) Those who
are self-employed and have been by non-business persons for more than 9 years.
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{Figure 3) Numerical integration of sojourn time(e;j:;‘, i#7)
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(Table 4) Income and pension Pension subscriber by Lifetime working type
In 7 working types, the other type was the most common and the Lifetime wage earner was

the next. Generally, the lifetime wage earner have high income and joined a lot of pension

(Unit: age, man won, %)

Classification” Annual Joining Joining
Rate Age income public | Retirement

Lifetime working type” after tax | pension | pension
I (Lifetime wage 12.3 51.5 4,910 84.5 88.7

earner) ) (703) (703) (703) (703)
Pure 1I (Lifetime 4is 56.6 4,541 0.0 0.0
self-employed) ) (259) (257) (0) (259)
MM (Lifetime 0.9 55.8 0 0.0 0.0
non-business superior) ) (49) (0) (0) (49)
IV-1(wage superior 3.0 53.8 2,884 61.4 67.0
self-employed) ' (173) (164) (149) (156)
IV-2(self-employed 47 55.4 2,922 38.4 19.6
i superior self-employed) ) (269) (230) (76) (217)

Mixed -

IV-3(non-business 0.4 55.8 2,060 100.0 3.1
superior self-employed) ) (24) (7) (2) (22)
49.7 2,617 66.5 48.1

IV-4(Other) M e | sy | a909) (2,665)
50.7 3,152 70.0 50.5

Toul 10091 5516 | (aan | @sio) | @or

Note : 1) Based on data from the 18th Labor Panel(year 2015), 2) lifetime working type defined by (Table
3), 3) Numbers in parentheses are frequency
Source : Labor Panel 1st ~ 18th data (the same applies below)
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ZF7Y 84.5%, 61.4%, 66,5% 52 TF= F thof] v] 3} =gkt} 18) E] X & F19) 719 & 351 AY
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(Table 5) Percentage of working period and working period by Lifetime working type

working period in the pure type is longer than mixed type and wage superior self-employed
have the longest working period in mixed type

(Unit : %, year term)

Classification'] Percentage of working period | Working period
o _ 5 wage self— non— during the
Lifetime working type earner | employed | business | analysis period
I (Lifetime wage earner) 100.0 - - 18.0
II (Lifetime  self-employed) - 100.0 - 18.0
IV-1(wage superior 86.0 41 9.9 16.2
self-employed)
IV-2(self-employed superior 29.7 50.3 20,0 14.4
self-employed)
IV-3(non-business superior 15.9 45 795 37
self-employed)
A 49.7 21.5 28.8 12.8
Note: 1) Percentage of working period and working period by working type during 18 years (labor panel 1st
~ 18th data).

2) lifetime working type defined by (Table 3)
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(Table 6) Transition probabilities of working type by age group

Table 6 shows the estimated transition probability of working type by age group

(Unit : %)

ransttion type' type | typell typell
age group? 11 | 12 | 183 | 21 | 22 | 23 | 31 | 32 | 33
15~25age 59.1 | 0.9 | 40.1 | 16.0 | 53.4 | 30.6 | 145 | 0.7 | 84.8
25~35age 87.1 2.3 10.6 123 | 77.4 10.2 19.6 3.3 77.1
35~45age 90.3 | 34 | 63 | 63 |83 | 54 | 161 | 51 | 788
45~55age 89.7 | 25 | 7.7 | 3.7 | 914 | 49 | 133 | 43 | 823
55~64age 82.2 27 15.1 2.4 91.4 6.2 7.5 2.7 89.8
Total 875 27 | 99 | 49 [ 8.2 ] 59 | 131 | 2.7 | 842

Note: Type 1, Type II and Type III mean the shift of wage earners, self-employed persons and
non-business persons to wage earners, self-employed persons and non-business persons. Meaning
(eg, '11' means to remain a wage earner, and '23' means the transition from self-employed to
non-business)
2) See Appendix 2 for Transition probabilities by age
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(Table 7) Working period by lifetime working type

This table shows the working periods by working type during Lifetime working(until the age
of 64), participating in the labor market at 20, 25, and 30 age respectively
(Unit : year term, %)

Working type terms of terms of terms of lifetime
Labor marke wage Self— hon—business working
participation time earner(A) [employed(B) period(A+B)
at 20 age 21.6 7.9 15.5 29.5
(Maximum working
period 45 year) (47.9) (17.6) (34.5)
at 25 age 19.5 7.8 12,7 27.3
(Maximum working
period 40 year) (48.7) (19.6) (31.8)
at 30 age 16.5 7.6 10.9 241
(Maximum working
period 35 year) (47.2) (21.6) (31.2)

Note: 1) Numbers in parentheses are rate of row
2) See Appendix 2 for Transition probabilities by age
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(Table 8) Percentage of working type and working period by Lifetime working type

This table shows percentage of working type and working periods by lifetime working type
during lifetime working(participating in the labor market from 25 to 64 age)

(Unit : %, year term)

i lifetim rkin:
Working type wage self— non— eime \.No <
period

earner |employed | business (e 40 v2)

Lifetime working type

I (Lifetime wage earner) 100.0 40.0
II (Lifetime  self-employed) 100.0 40.0
IV-1(wage superior self-employed) 86.0 4.1 9.9 36.0
IV-3(non-business superior 15.9 A5 795 8.2

self-employed)
Note: 1) See Appendix 2 for Transition probabilities by age
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(Table 9) Replacement rate of income(RRI) by lifetime working type & working period

The replacement rate was calculated based on the income of the wage earner, and the
parentheses were calculated on the basis of their own income
(Unit: %, year term)

lifetime working period 25~65age: | 35~65age: | 45~65age:

lifetime working type 40 year term|30 year term|20 year term
I (Lifetime RRI 49.1(49.1) 36.8(36.8) 24.5(24.5)
Pure wage earner) annual income 3,719 man won
11 (Lifetime RRI 31.4(32.4) | 23.6024.3) | 15.7(16.2)
self-employed) |annual income 3,501 man won
RRI 29.3(48.5) 22,0(36.4) 14,6(24.2)
terms of wage 387 301 215
IV-1(wage earner ’ ) )
superior terms of 18 14 10
self-employed) | self-employed ) ) )

. wage earner: 2,254 man won,
annual income
self-employed: 1,708 man won
RRI 26.7(37.5) 20.1(28.1) 13.4(18.7)

terms of wage

1 10.4 4
IV-2(self-employ| earner 3.3 0. 7.

Mixed |ed superior terms of
22,7 17.6 12,6
self-employed) | self-employed

. wage earner: 2257 man won,
annual income
self-employed: 3,041 man won

RRI 5.9(43.8) 4.4(32.9) 2.9(21.9)

terms of wage

2 4
IV-3(non-busine | earner 7. 5.0 0

ss superior terms of
P 2.0 1.6 1.1

self-employed) | self-employed

. wage earner: 1,192 man won,
annual income

self-employed: 1,918 man won

Note: 1) The annual income were used last year's annual total income after tax in the survey data. If the
annual income after tax is increased every year by the wage increase rate and the wage increase rate
is used as the discount rate, the present value of annual income after tax is unchanged.
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Abstract

This study estimates pension income replacement rate based on the
estimation of the lifetime work history of self-employed using the
Markov conversion rate.

First, the estimation results show that the work type changes
continuously during the lifetime. As a result, the total work period of
workers who entered the labor market at the age of 25 was estimated
to be 27.3 years (wage work period 19.5 years, self-employment period
7.8 years) and non-work period 12.7 years. In particular, the wage work
period rate of self-employed(wage superior, mixed type) was estimated
to be 86.0% during the lifetime, which means that self-employed also
have considerable wage work period.

Next, the estimation results of the pension income for pure work
type(not changing during life) show that the replacement rate of pure
wage earners is higher than that of the pure self-employed. On the
other hand, the replacement rate for mixed work type(changing during
life, but in the case of current self-employed) was higher in the order
of wage superior type, self-employed superior type and non-business
superior type.

These pension income are generally low for self-employed pensioners
compared to wage earners, but this is determined by the wage and
self-employment periods and income levels established during their
lifetime.

Therefore, in suggesting the old-age income guarantee policy for
self-employed, this paper proposes that it is necessary to consider not
only the current work type but also the past work type, ie, the change
of work history.

% Key words: Life income, Markov conversion rate, Income replacement rate
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B2 2 HA3dH 293 4l MSISIE(Transition Probabilities)
(Reference Table 1) 1998 7|& Sz 225 AL HIE
(F$]: %)
1998 1998
7E | UEEE | AGYXHEIFYE S| 7IE | YIZEE | KSLXHEHIFY S
- o™
15 100.0 41 38.3 29.3 32.5
16 0.7 99.3 42 43.0 27.9 29.2
17 1.3 98.7 43 41.4 29.2 29.5
18 5.5 94,5 44 33.2 38.2 28.6
19 10.5 0.3 89.1 45 38.4 30.6 31.0
20 18.5 0.4 81.1 46 32.3 33.7 34.0
21 19.6 2.4 78.0 47 35.4 32.0 32.6
22 34.6 1.4 64,0 48 39.6 26.3 34,2
23 40.4 3.0 56.7 49 33.7 31.2 35.1
24 40.9 3.7 55.4 50 35.5 33.2 31.4
25 47.2 2.5 50.4 51 31.7 29.8 38.5
26 45.0 6.1 48.9 52 27.1 33.9 39.0
27 427 8.7 48.6 53 32.4 25.0 42.6
28 48.0 8.1 44.0 54 28.4 23.6 48.0
29 42.4 11.2 46,4 55 28.8 31.7 39.6
30 447 13.5 418 56 24.4 32.2 433
31 46.5 16.3 37.2 57 20.4 24.6 54.9
32 46.3 16.5 37.2 58 22,7 33.1 44.2
33 38.5 19.2 42.3 59 20.9 24.9 54.2
34 47.3 18.5 34.2 60 21.8 22.4 55.8
35 38.0 23.3 38.7 61 23 4 219 54.7
36 42.9 25.5 31.6 62 18.4 21.1 60.5
37 445 26.9 28.7 63 12.4 20.4 67.3
38 35.6 29.5 35.0 64 12.0 27.0 61.0
39 40.3 28.3 31.4
40 37.8 29.8 32 4
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=

(Reference Table 2) ¢ Zt M 2=2LY MstE=E

(k) %)
type | type | type lll
e 11 12 13 21 22 23 31 32 33
15 0.0 0.0 100.0 0.5 0.0 99.6
16 44.4 0,0 55.6 0.9 0.0 99.1
17 50.0 0.0 50.0 3.3 0.1 96.6
18 58.9 1.6 39.5 0.0 66.7 33.3 10.8 0.4 88.8
19 60.2 0.7 39.2 6.7 66.7 26.7 11,2 0.4 88.4
20 68.4 0.9 30.8 17.7 41,2 41,2 19.3 0.5 80.3
21 77.6 1.7 20.7 21.1 421 36.8 20.3 1.6 78.1
22 75.5 0.8 23.7 25.7 45.7 28.6 23.7 1.6 74.7
23 77.1 1.8 21.1 20.3 47.5 32.2 27.5 0.8 71.7
24 78.7 1,1 20.2 20.8 63.9 15.3 27.7 1.6 70.8
25 82.5 1.4 16.1 20.3 68.4 11.4 27.4 1.9 70.7
26 84.2 1.7 14,1 13,5 74.0 12.6 27.5 2.8 69.7
27 86.2 1.8 12.0 17.8 70.6 11.7 24.3 3.0 72.7
28 84.8 2.4 12.8 14,1 74.4 11.6 21.4 3.5 75.1
29 85.9 2.5 11.7 13.1 77.3 9.6 19.7 3.1 77.1
30 87.6 2.8 9.6 8.1 81.7 10.1 17.4 3.5 79.1
31 89.1 1.9 9.0 10.4 80.5 9.1 14.3 3.9 81.8
32 90.0 25 7.5 7.5 83.7 8.8 14.9 3.5 81.6
33 90.3 3.0 6.7 11,2 80.2 8.5 14.6 3.8 81.6
34 90.2 2.9 6.9 7.6 83.7 8.7 14,7 4.2 81.1
35 90.9 3.0 6.1 6.3 87.2 6.6 16.5 4.9 78.6
36 89.4 3.4 7.2 7.2 85.2 7.6 14.2 43 81.5
37 89.8 3.8 6.4 6.2 88.7 5.2 16.2 5.4 78.4
38 89.9 4.0 6.1 7.8 86.7 5.5 17.2 5.0 77.9
39 90.2 29 6.9 06,2 89.3 4.5 15.5 4.8 79.7
40 90.6 3.4 6.0 6.7 87.9 5.4 17.4 5.5 77.1
41 90.8 2.9 6.4 7.0 88.0 5.0 17.4 4.8 77.8
42 89.3 3.4 7.3 5.0 89.9 5.1 13.7 4.5 81.8
43 91.0 3.4 5.7 5.3 89.8 4.9 16.6 5.8 77.5
44 90.9 3.6 5.5 5.0 90.4 4.6 16.0 6.2 77.8
45 89.9 3.1 7.1 6.0 88.6 5.4 15.4 4.3 80.3
46 89.6 3.5 7.0 3.4 92.4 4.3 14.9 5.6 79.5
47 90.5 3.0 6.5 3.7 91.7 4.6 13.2 4.2 82.6
48 89.9 2.5 7.6 4.6 91.3 4.1 13.9 5.2 80.9
49 90.1 2.5 7.5 3.8 92.0 4.2 13.5 6.1 80.4
50 90.2 2.7 7.1 2.8 92.6 4.6 13.8 4.4 81.8
51 90.3 2.4 7.3 3.1 91.6 5.3 12.8 2.8 84.4
52 89.5 2.1 8.4 3.3 91.2 5.5 12.4 3.4 84.2
53 88.9 1.8 9.3 3.4 91.0 5.6 11,6 4.4 84.1
54 88.4 2.0 9.7 3.1 91.9 5.0 11.6 3.3 85.2
55 87.1 2.5 10.5 2.6 92.4 5.0 9.1 3.3 87.6
56 87.1 2.4 10.5 2.5 91.0 6.6 9.4 3.3 87.4
57 83.8 2.7 13.5 3.3 92.1 4.6 9.3 3.5 87.3
58 82.7 4.1 13.3 1.4 92.9 5.7 7.7 3.0 89.4
59 83.9 1.9 14,2 2.7 90.5 6.8 8.9 2.2 88.8
60 80.7 3.4 16.0 3.4 91.4 5.3 7.8 2.7 89.5
61 80.5 2.8 16.8 2.6 90.6 6.8 6.2 2.8 91.0
62 79.7 1.6 18.7 1.6 91.1 7.3 5.9 1.9 92.3
63 77.7 2.9 19.4 1,6 92.1 6.3 5.1 2.6 92.4
64 78.8 2.8 18.4 2.4 90.3 7.3 6.2 1.8 92.0
A 87.5 27 9.9 49 89.2 59 13.1 2.7 842
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