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Recent Trend of Korean Intrinsic Rate of Natural
Increase from Stable Population Model
CHOE EHN HYUN *

The wrantion of the constancy of age-specific birth rates and death rates for an

indefinite e riod, which is made in the calculation of the gross reproduction rate and the
net reprcduction rate, defines the basic conditions of a general theoretical model,

Latka, (1¢07) developed a model that defined the age composition implicit in the given
vital rates and expressed reproductivity on an annual as well as on generation basis,

It is quite worthwhile to see how Korean population structure fit into stable population
model, Tris exericse will also provide us some comparison with available fertility and
mortality data. in recent year.

A) For this exercise, two sources of data are used for calculations,

1) The Korean National Fertility Survey, 1074, EPB & KIFP, Seoul, Korea, 1977,
2) Recent Trends of Korean Mortality, 1985—1975, by Choe and Kong. KDI; 1977,

Table 1. Calcuiation of Intrinsic Raie of Increase (r)

(1 (2) (3) 4) %) (6)
Female Birth Survival Ro R, R,
A Contral Per Women  Prob, m{a)p(a) a,m(a)p(a) af, m(a)p(a)
\ge antral s
° Age m(a) p(a) :75,5,,
-° 1f,
15—19 17.5 0. 00537 4,7613 0. 02556 0. 44730 7.83026
20—24 22.5 0. 07749 4,7528 0. 36829 8. 28652 186. 44908
25—29 27.5 0. 13453 4, 6789 0. 62945 17. 30987 476. 02339
30—34 32.5 0. 08004 4, 6321 0. 37075 12. 04937 391. 60816
35—39 37.5 0. 03606 4, 5789 0. 16498 6. 18675 232, 19316
40—44 42,5 0.01426 4, 5145 0. 06438 2.73615 116. 28054
45—49 47.5 0. 00136 44321 0. 00603 0. 28642 13. 59990
Total — 0. 34911 — 1. 62644 47.30238 1423, 98450

Direcicr, Survey Ressarch Divisicn
¥*Korezn Institute for Family Planning



GRR=5x0. 34911=1. 74555
NRR=R;=1. 62644 loge R,=0. 48639
R,=47. 30238
R,=1423. 98450

_ R, 47.30238

TR, 162644 29-08339

R
B=a®— R2 =845, 84357 —875. 52231=—29. 67874
[}
_ r? T 5T0ge R
Intrinsic Rate of Increase = ¢ —i;“/a‘;ﬂog—e&’
__—0.50066
—29. 67874

B) Calculations for solving r Iteratively; (Coale’s Method)

=0. 01687

loge R 1. 62644
let —5F "0 A VeVRE
& h Ri/R, loge 29. 08339 0.01672

Table 2. Selving I Iteratively Using=0. 01672

(1 (2) (3) 4) (5)

Central Age o ra Net Maternity Value __,..
(@) ra=0. 01672a e "] m(a)p(a) e~ "1’ m(a)p(a)
17.5 0. 29260 0. 74632 0. 02556 0.01908
22.5 0.37620 0. 68646 0. 36829 0.25282
27.5 0. 45980 0. 63141 0. 62945 0. 39744
32.5 0. 54340 0. 58077 0. 37075 0. 21532
37.5 0. 62700 0. 53419 0. 16498 0. 03813
42.5 0. 71060 0.49210 0. 06438 0. 03168
47.5 0.79420 0.451%4 0. 00603 0. 00273
B
< Y= [lei*m(a)p(@)da=1.00720
o
LetA=y—1=1.00720—1=0. 00720
0.0072 0. 0072
r=7+t55 ——=0.01672+—5——== =0. 7
TR Ry—jr 0 01672 5 g5 07 =0 0169

The intrinsic rates of growth in stable population calculated by both mothod shows
almost perfect agresment with difference of 0. 0001

First method=0. 01687

Second methed=0. 01697



‘To calculate the intrinsic birth rate, death rate and the stable age distribution:

Intrinsic birth rate:

b= 1 or 1
w €7 p(a) e ™" 5L,
)3 I
a=0
Intrinsic death rate:
d=r—>b
the stable age distribution of female:
e—rQSLPx
_ I° e pla)
c(@)= TLV%T or —
a:()e-ra lo“" agoe-rap(a)

Table 3. Calculation of b and c(a) in stable population using r=0. 0167

n 2) (3) 4) (5) (6) )]
Age Central ra=00167a. e~ sL,=p(a) e "pla)= Age Current
(a) age(a) e-"¢, ;L,* distribution age dist.

0 2.5 0. 04175 0.95911  4.84114  4.64319  0.11530  0.132 +
5 7.5 0.12525 0.88228  4.80965  4.24346  0.10538  0.126 +
10 12.5 0.20875 0.81160  4.78078  3.88008  0.09634¢  0.129 +
15 17.5 0.29225 0.74658  4.76138  3.55475  0.08827  0.108 +
20 22.5 0.37575 0.68677  4.72585  3.24557  0.08060  (.078 —
25 27.5 0. 45925 0.63176  4.67898  2.92599  0.07340  C.075 +
30 32.5 0. 54275 0.58115  4.63218  2.69199  0.06684  0.063 —
35 37.5 0. 62625 0.53459  4.57893  2.44785  0.06078  0.062 +
40 42.5 0.70975 0.49177  4.51455  2.22012  0.05512  0.052 —
45 47.5 0.79325 0.45237  4.43135  2.00461  0.04977  0.042 —
50 52.5 0. 87675 0.41613  0.41608 1.79605  0.04460  0.038 —
55 57.5 0. 96025 0.38280  4.15060 1.58885  0.03945  0.028 —
60 62.5 1. 04375 0.35213  3.89810  1.37264  0.03416  0.023 —
65 67.5 1.12725 0.32392  3.50673  1.13590  0.02820  0.019 —
70 72.5 1. 21075 0.29797  2.89913  0.86385  0.02144  0.011 —
75+  80.0 1. 33600 0.26290  6.18159  1.62514  0.04035  0.014 —

£0.27004  1.0000 1.000




Intrinsic Birth Rate:
1
b=—c—=77-— =0. 024¢
S e h(a) 0.02483

Intrinsic Death Rate:

d=b—r=0.00811
Intrinsic birth and death rate by “Short cut method”
b=-23 GRR=-2-(1.745555) =0. 02502
d'=b"—r=0. 00830
The intrinsic birth and death rates calculated shows almost identical but “short

cut” approach shows slightly higher in both intrinsic birth and death rate,

Intrinsic formula _short-cut
Intrinsic Birth rate 0. 02483 0. 02502
Intrinsic Death rats 0. 00811 0. 00830

The two intrinsic growth rates calculated by two different appreoach are showing
almost identical, first methed gives r=0.01687 and second methed r=0. 01657 with
almost negligible difference of 0. 0001. It seems theoretically, the first mszthed gives
better results of growth rate to calculate the intrinsic birth, death rate and stable
population age distribution,

Comparigon of Intrinsic & Current Growth Rate

Stable Population Current Population
Birth rate 0. 02483 0. 0230
Death rate 0. 00811 0. 00801
Growth rats 0.01c72 0. 01700

The current rate of populati»a growth (0. 01700) shows higher than the stable

population growth rate of 0. 01872, Kerez is still suffering  for having goed  vital

statistics, which current growth rate is basad on estimate of intercensal grows

=

rate,
Birth rates from annual survey gives relatively reliable figures but death rate is also
less reliable than birth rate from the survey, partly becauses of absolute number of

events cccuring in centain perind

The current growth rate depends on the age distribution as well as fertility and

mortality schedule, The intrinsic growth rate depends on the same fertility and
mortality schedules which remain fixed and generates stable population age



distribution,

Slight differznce is due to difference in age distribution as we cobserve from table 3
where current age distribution shows younger than the stable ‘population distribution,
Except cne or two groups in  younger age groups of below 30 shows positive for
current population, but all negative in older age groups which proportions are higher
for the stable population distribntion,

Korean population seems getting close to stable population distribution as we seen
from comparisons which shows remarkable similarity. Current population structure
will gradually gets older and fixed {fertility and mortality schedule will reach the

stable papulation structure in future time to come,






