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A Study on the Estimation of Economic Population

Statistical Model by Computer Simulation.
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Abstract

In this study, the economic population prediction by computer simulation has been
studied by using statistical model. The forecast of future population based on that of the
past is a very difficult problem as uncertain conditions are modeled in it. Even if a thought
forecast is possible, world-wide cultures and the local culture emotion the cultures of the
world and out country can not be predicted due to rapid change and the estimation of
population is ‘nowadays more and more’ difficult to be made good guess. In the estimation
of economic population, by using the census population from 1960 to 1990, and using
ARIMA model developed by Box and Jenkins, the estimation has been done on the economic
population until 2021 according to age as appeared table and appendix. This kind of forecast
would have both good point and weak point of ARIMA model theory saying that prediction
can be done only by the economic population.
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AT (1545 64M7X)E = o 23514t

2. #4443+

g5 $d& W@ B AU (economic
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ARE 8,587(0.6)| 23,630 | 4,266 |8.0|37.8
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=2l WA g-e(white noise)o) o},

2HEE o] &5 H vAAY AlA A (honstational
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29 (3-1) Box & Jenkins ¢ ARIMA 2.8
A ey
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SAS/ETS-AIAEEA (1) P85,
@ ARIMA 289 FAH
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I prediction error function'FRE)¥ 197004 %
Akaikeo] olajA AAJEfow ofglejn A
B B9 7] &(Akaike’s information criterion f
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< (criterion of autoregressive transfer functio
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¢k 7] &(Bayesian information criterion:SB
C, BIC)& 19754 %9 Schwarzol ¢ sl A
¢tEen, wHE-dl4 3 (law of iterated log
arithm)< 19799 X<l Hannon-Quinnell ¢} &)
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(3, 6
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CAT() = —(1+%), =0 (3, 8)
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SBC(p,0) = WA @+ (5,9

G, 9

= AN, 2InlnN
HQ(p,q) = In P +N (p+a)
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Fe Ay AA AR F 60dxREH R0
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olgatel e,
@ ARIMA 239 g7 4%

ARIMA 238§ A48l o Z(forecasting)2
o8 71z Wygez FEL & dd. % ¥
Wl e A A (computing), #H A 3Hupdating), =3
(pricision), #7] o) 2 3 ¢} (long -term-forecasting
behavior) 3t EFo| gt} AA AFE 9
£33l 19913 2 E 2021 d7HA] 18M 5B 594
(1’H7AA AFE <53 thg 184FE 604
gzl 9] EAFE B 9Fto oS3

2) ARIMA 23] & AF 459 4FH

24

B AN AdFAez 1545 644 (9]
A #A 31d(1960~19904) 7 ARl o
A A7 319(1991~20219)3 QA F A& S

A ZtF o2 ARIMA(p. d. q) 28 93lo
dZ3tgen, I 2y RBEF ARIMA(p,
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FX & gYHstd F§ dEsigded, AAF

FAe FEAB] R #5 £E 88U

@ A274 2 APy

ZIdzge FA AFE -9 4 AE=
TEAHA T8k SAS/ETS®

PROCEDURE ARIMAZ AN&atgct. Uw
22 Box & Jenkins®9 2d 7AoME
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Zo] ARIMARY S FAE F&34d. 23
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E (3-1) 54 7+4. ARIMA 93 HEA

29
an AR;MA(p,d,q) 2y
g 2 i

15 | ARIMA(2.0.4) | ARIMA(3,0,4)
18 | ARIMA(3,0,2) | ARIMA(3,0,3)
23 | ARIMA(1,0,4) | ARIMA(1,0,3)
28 | ARIMA(3,0,3) | ARIMA(2,0,0)
33 | ARIMA(1,0,3)| ARIMA(2,0,2)
38 | ARIMA(1,1,3) | ARIMA(0,1,1)
43 | ARIMA(O,1,2) | ARIMA(0,1,1)
48 | ARIMA(1,1,0) | ARIMA(0,1,1)
53 | ARIMA(3,1,0) | ARIMA(2,2,2)
58 | ARIMA(2,2,4)| ARIMA(3,2,4)

@ 184 4 2¥(1)9 Ad ¢4
184 @& m¥gMe p =3 d=0, q = 29
A7t b g n Az ARIMAG,
0,2) & VN 7AAE g go] AYPHA}
AR A+ p =0, 1, 2, 3 7tA HEA 7|2,
AR AFe d=01, 2 7A HHAH o,
MA 2% q =0, 1, 2, 3, 4 7tA EHAH
o}
% 503 udrEg Ay, WAFS(White
noise)S 93§ A2 (Check) 714 BHEF
e, BRI T F& 2tk 184
G A 22 79 ARIMA 23(1)2 &
3} o] ueldd ol FolA AICE T SBC
gtol wodA FAHE A% FHAFHS =
i, A 2] Hae d83e] wawA, Lag
o] ggko] 0058t Z uwf ARIMARF o=
Mg 5 9.
@ 184 FAt2] #F 2 ARIMA =¥
utgb A ARIMA(p, d, @) 289 4 &
ARIMA(p, d, @) = §(B)VIZ, = 8(B)ac
= ¢(B)(1-B)9Z: - 8(B)ar

ojt} th&- Zol AN

184 @2 ARIMAGS, 0, 2) 238

oh
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i

MODEL FOR VARIABLE MALE
ESTIMATED MEAN = 340929
AUTOREGRESSIVE FACTORS
FACTOR 1
1-1.3151B#*(1)~0.1141B*+(2)+0.457761B**(3)
JMOVING AVERAGE FACTORS

FACOTR 1

1+0.3153378B+*(1)-.684496B++(2)

® 184 @& ARIMA(S, 0, 2)9] 23 %
4= &

72 ol guz 31749 HA A87} Ho
Aol HE BAZ YAWBI RVH
zgsgonz oA 33 dEZ HFA
g8, 32(19914), 33(1992), 34(1993),
35(19944), ....... , 61(2020), 62(2021d)e] &
% 58 184 - 504 W AT dE& E
(3-2)1 Ak,
10:15 MONDAY, APRIL 13, 1992
SEX=MALE AGE=18
P=3 : D=0 : Q=2

FORECASTS FOR VARIABLE MALE

# (3-2) 1841 FA ARIMAG, 0, 2) 4897

(0B | GRSF | mRkoR | Copr | o
mmmm e -FORECAST BEGINS-—----------~

! 32 | 461770 | 11994.9 438260 435279
35 | 434739 | 36714.9 362730 H06699
40 | 383359 | 60377.2 265022 501696
45 | 344256 | 70600.2 206333 432630
50 | 324326 | 73095.6 181061 467590
55 | 320403 | 73250.6 176835 463971
60 | 325511 | 73423.5 181594 4694238
61 | 327012 | 73496.6 182961 471062
62 | 3238567 | 73569.3 184374 472760
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a9 (3-2) 184 @A AT dAF 2YZ

® 184 2o #HF 2 <A ARIMARH

SEX = FEMALE AGE = 19
P=3:D=0:Q=3

MODEL FOR VARIABLE FEMALE
ESTIMATED MEAN = 267583
AUTOREGRESSIVE FACTORS
FACTOR 1

1-1.45433B#*(1)+1.02823B+#(2)-.5218498**(3)
MOVING AVERAGE FACTORS

FACOTR 1
140.5100848++(1)+0.3878818+(2)+0.8777468**(3)

a9 (3-3) 184 9A ARIMAG, 0, 323

@ 184
A= 2

&z ARIMAG, 0, 3)8) ¥ %

Z+ Yol Au(dzhe #A 31493 ARVt
Agdsged 2EF ARIMA(Q, d, @ =8
g AFAZo) Vel Aot dEke] 0 o]B=
o] ¥ e ARIMAR#OZ A HXFHo=z <
T 2 AL B 19 3-49eE 1
#HA sl
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a2¥ (3-4) 184 A& AT d4F 2Y=

ZA AT AF Y

AAAF e o s BA ZFUATY
AAe £3y, R T TR BFAFE
Ell= Aojth oA, “x=%3H(labor force)”
o2 A & & Utk =F FFE BAse
A FAM “HA TEH"Y FEL YREY
Z7bol Yol uf$ wxE. AYA AdE
Aelolyt FzhEel| AFH Utk ofF ol
Ay olF HL AEEL AHAHA QA £
AbEHA @3, thE Al Ee R &g,
o] ¥IF ko] Alole] e AlHEC] =FY F
BFg v9astE dd9 Holth 1541%-E 644
7R A¥L AR AFEY = BA &F
AT dodsE TFIE Aoz HIse
Rol @YW, ol& “TE JAYIT
(population of working ages)” & %A 9%
9l #(population of economic ages)’zxn &
o}, 1991d @3ke] AAQFE 29,805,741 °
2, 19953<S 30,308,979 ol 3, 2000 &
31,021 5519 ol 2, 200592 31,816,419% o] H,
20108 & 32,730,624 | a2, 20153 &
33,779,679 o] 3, 2021'd2 35,221,624% o]t}
a2 21d7H(1991d -8 2021874 A) BALF
Z7he 5415883% Z7F FAE 2dd.
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52,471,120% o] 11, 2015 =& 54,457,717 o]
9, 2020 =l & 57,164,288 ] t}.

4714 202048 FE A AF F 9
20219 AAVTFE $# @ol Wk ¢ - %
Yol Hhe 7 AN =FHL Wud
=de ¥¥ ¥ 4 %D 4R A 5=
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15| -315,790 | 301,785 | 617,575 |309.375| 302,875 | 612,250
16 | 317.505 | 305,560 | 623,065 315,772 302,282 | 618,054
17 | 319,220 | 309,335 | 628,555 322,169 301,689 | 623,858
18 ) 320,935 | 318,111 | 634,046 | 328,567 | 301,095 | 629,662

19 | 326,246 | 316,159 | 642.405 | 331,031 304,576 | 635.607

20 | 331,557 | 319,207 | 650,764 | 333,495 308,057 | 641,552

25| 360,338 | 323.380 | 683,718 | 336,785 | 313.681 | 650,466

30 | 365,797 | 332,544 | 698,341 | 332,513 307,152 | 639,665
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55 | 323,707 | 336,055 | 659,762 | 364,842 381,638 | 746.480
60 | 298,450 | 309,771 | 608,221 | 362,590 | 361.807 | 724.397

64 | 222,898 | 267,563 | 490,461 | 267,790 | 314,899 | 582,689
& |17.224,23| 16,555.4 [ 33,779,6 | 18,009, | 17.212.4 | 35,221.6
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