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Simulation of Payment Action for National Pension
-Insured’s Behavior Model with Demographic Change-
Daisuke Banjo, Takanobu Muraguchi, Hiroyuki Tamura, Tadahiko Murata, Yasuharu Ukai
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Abstract:  In this paper, we develop a method of estimating prospective payment rate for
national pension taking into account the change of population structure. Furthermore, a
decision-making process of a person insured is formulated in order to estimate
prospective payment rate. The insured person's attributes are first set up using random
numbers with different probability distribution for each attribute. Age, gender, income,
consumption, and interest rate are the fundamental attributes to estimate prospective
payment rate. Insured person would make decision based on the attributes of one's own,
premium and benefit of pension. The results of all insured persons' decision-making are
summed up and payment rate is estimated. If adequate data are applied to this model, the
effect of declining birthrate, aging population and economic stagnation to the payment
rate could be compared for various scenarios.

F—-U—R: BRER, B1SHRRE, WAMR, DTaEkk
Keywords : national pension, first insured person, payment rate, declining birthrate and an
aging population
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Table 1. Assumed age for interest rate
Astart CRBREHANT BRGAEE iR (Astart=20)
Apast WEORBREMT I P OEREDOER (Ustart=Apast<Anow)
Anow M ITENRR EERE (Ustart=Anow<Aend)
Afuturel | RRDRBREHT I F OEBDFEER Unow<Afuturel<Aend)
Aend FERFTHMGER Uend=65)
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Table 2. Premium and pension in each age
Q 4past 1 Apast mFF IRALT U 7= GRBREH
@ tnow i Anow BEFFIZRANT 9 2 RBRE
® ppurrer | 0 Afuturel EEF IR T 5 (RECEH
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Table 3. Value at Anow years old
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Table 4. Expected value at Anow years old
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Fig.1. Payment Rate Simulation
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Table 5. Attributes of insured persons
HHERRERS |0,1,2, > ,n
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FED IS ZRBRITNARL TS ERIHZLHIAMUL THWS,

(3) HHl MATTENCREZ 5 X D HARE O FHIRMIBLAITERNRS
N5-0OMHERBEEL L TRET S ADBROBLILITH 2 RBRIT OHEHE
RIZENLD, ANOHFHRERZDEIIREL, Ial—ra HRE—ELT
%,

(4) i RENERHENSRACELEHEOHDIENS, FIGERHEELT
RET D, MRS MIIHSRERT OFEHERD 5 B EBBE BT RIER
DHTEMT 2, >2al—2aHOFRMAZEOFRBOELCAMAICHED &
T 5, MARIZFHEFICREL 2B ELRARIIENERT S,
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(6) FITHR MNBIFESOZMHEBLNBAITHS 50 mAIIERbES . Fif
WENBICONTET TS, CORERIBFRUCHMBETH> THEBRITKRT SN
ZETOHHENENEFBIIERMEICHTHEHATETRMAICED DTV
DEEZEND, > THFRERTTERWEEBOMMNREZHET 5,
B1EHEEREOEKLIR, H25, BI3IFEEVWAFAAONDOBRLILIIRD
EEZTR6DURERNS, BRBLLETLHM—E LT 5.
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Table 6. Man-female ratio of insured persons

% 54
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PIHUMETHER T 2 HAREEFAOFER T HEEIL. X 2 O4H GEERIT
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Fig.2. Age distribution of insured persons
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Table 7. Parameters in order to set up income
FRpER | T | REREE | FRRER | 79 | EEREE
20~24 | 15.46 0.7729 40~45 | 15.41 0.2311
25~29 | 15.27 0.6870 45~49 | 15.39 0.1539
30~34 | 15.23 0.3808 50~54 | 15.53 0.0776
35~39 | 15.25 0.3051 55~59 | 15.48 0.0155

HEIMIER 11 FEXEHBREBHOEREZANS. FITRIT 1.3X107
THBERET S, FIFRIBAICIDESDENH DM, HEREDL2ED
M REZRDHELTOZEI T NINEEZEZ SN, IXRTERLCMET B,
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# 8 IREMEFIAORAROKEEEZRL TWD, FRAOFRARIIKH
EEBDITRILT DN, BEREDETHBHERET 5.

%8 HFRmEFRIADRAR
Table 8. Population inflow ratio by age group

iR A ORRAZR(%)
20~29 -11.20
30~39 5.50
40~49 -1.42
50~59 6.34

4.3 FEmERIRS LAE

FEmPERE S ERARIT, REAREOFHEERIRFGESEOEEGNSE 9
DEDITERT D, ANOMAREFRRICEARES AR HRHORABL L HIZ
BT DNEHRETRE—ELT D,
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Table 9. Wage growth rate by age group

ERIES | B ERR%) | FRkE | o LRR®)
20~24 2.5 40~44 -0.3
25~29 2.0 45~49 1.3
30~34 0.0 50~54 -0.5
35~39 1.3 55~59 -0.5

4.4 FEERWE 20 A ORAK

10 WA 20 RAOBRARDKEMEERZL TW2, RBEETIE, F4
BT B EREL TS,

%10 FERWM 20 RAORAL 1

Table 10. Number of 20 years old person who inflow in one year 1

FE AR FE ALK FE AR
1 120 7 114 13 108
2 119 8 113 14 107
3 118 9 112 15 106
4 117 10 111 16 105
5 116 11 110 17 104
6 115 12 109

45 ZTOMOLH

DB RBRERIZ 2240 A, P32l —a M3 178 ET S, 32HTR
Li-EERIZ. RICERTHBEACL> TRRS. HRREO2EOMFTERE
RESGE. EERORSDEXIZEBIITHNIVERET S5, EFROH
EIXHEORRHEFADICHNSNAIREMROETCRICEDHVTHRILT 5,
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Table 11. Insured persons trend by age group

FE | 20~297% | 30~39 K% | 40~49 & | 50~59 i%
0 741 342 454 693
1 731 375 435 699
2 721 394 411 716
3 714 428 389 700
4 702 460 374 712
5 723 454 392 704
6 704 466 385 711
7 697 479 388 686
8 704 480 395 661
9 708 482 413 614
10 722 476 439 595
11 690 464 472 567
12 694 453 496 531
13 686 431 534 506
14 688 426 560 479
15 687 437 561 475
16 674 433 568 457
17 660 430 577 453
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Fig.3. Insured persons trend by age group
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#12 MTROHEY
Table 12. Payment rate trend

23 (%) 23 3 SNESC)
1 68.7 10 77.3
2 72.6 11 76.3
3 73.7 12 76.8
4 75.5 13 77.9
5 75.8 14 79.3
6 76.2 15 80.4
7 77.2 16 78.7
8 76.5 17 79.0
9 71.3

100

3

X4 MROHRBS
Fig.4. Payment trend
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