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37} Az

- MAE RMSE MAPE
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21



5 ] 7 B g 10 1 2 3 4 5 b 7 8 g 10

s [ APE MAPE

[T A [H~E A

<219 12> RNN¢| & Al 3l g =E Ao tig MAPE 23

Ll

Seu <29 1353 ol 20 male] AA oSz v o)
B 2019970 dFe] & ol FojA Tl 20208 & ATFI Fkeh
Aom dZaar ot 2020de] Ao AEY ATt 7
g3 ggrom, AuHel Q7S

T Ao

7

-
of

rr

1

g FAE 2 mebbn ddae

off
o

¢

o

i

AENENNG o @ eal_train
& 7 forecast train
IHE00G 2 | | I |~ real test
& ~H- foracast test
000 C
)
SEEO000
.
000 +
o
BELOOS o
2 o
- @
Eeiiedid
HAG600 2
405000 °

X0 9T WGP 091 W0E AL 6 W87 MOR IS 018 2011 WL AMY MM M5 M6 037 2018 AR M3

<719 13> RNN_2W =& AAztd oS3 43 Bl

LSTM =294 {7} A3 <3 6>3 zZon, RNNI Hlw A £d
Itk <29 14>¢9 MAPE I8 Z& w4y
LSTM B Bxs F+x2 24435 MAPE#O] oA+ AEFES Hol

x,
=
o

)
sl

O
A
>
rr
5('1-4
&O

’

22



a9tk LSTMY HZA nde 19 mdz oY= 279 127 e =
c2 FAE g 2dojth MLP vl A MAPE#2 04192 ¢ %
A et.

<¥ 6> LSTM &4

FE A 15

. MAE RMSE MAPE
TT O EE | "HaE | FEA | H2EA | FAA | gEd
MLP 637.6 22730.8 1039.3 23382.5 0.019 0.660
1 7406.2 14448.2 8355.7 17004.9 0.205 0.419
2 5997.7 66446.1 8073.3 74818.9 0.166 1.941
3 4633.2 45282.3 6532.4 49618.3 0.129 1.322
4 52727 46173.0 7321.6 50572.4 0.146 1.348
5 6152.8 58338.9 8471.5 65103.7 0.170 1.704
6 6317.0 62432.2 8310.6 70631.8 0.175 1.824
7 7955.7 73582.2 10048.7 81756.2 0.220 2.149
8 4578.7 63209.7 7047.3 70882.5 0.128 1.846
9 75795.0 | 167062.4 89176.8 | 171380.3 2.081 4.865
10 7473.6 50042.0 9654.6 53412.0 0.206 1.459
I
A
[\
=01 \
(2 A [ 2~E Al

g 1W mYe Aednt Andon Aol FL W ofygle
o, 55 odl mdo] 4% Fd A HAE A BE AU stuen E

23



AENENNG

TG00

PG00

ZEAR0E

IBGR000

BEE00G

s

TABEGOG

205000

LSTM_1¥ =&S RNNI=
2 15>9]

‘@ mal_train
r forecast_train
| =@ mal test
¥~ forecast test

w0

W N oM S

W 2087

006

<719 15> LSTM_1¥H %

Al
=

A EREAA =

= O

,/I,:
e
s}

6
yal

MoE i 201

o7

W1 04

== xﬂ 7} 3 J)r cq]

2y, H

=

5o 9] w2 =

o]

24

Avkd o= 7

T

mis

2 A3} v

W6 WiT W ARG 0%

E A9 dZghe e <o
gol, id A7 7
FE AGOR 1o
]_

=

=

<

AEE FAE
F9h
Aggkel £

=~

2

N



o MAE RMSE MAPE

T EA [ ueE | FEA [ dH2EA | FaA | e

MLP 687.6 22730.8 1039.3 23382.5 0.019 0.660
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Abstract

A study on deep learning model for

predicting the region population.

- Based on the population of Busan -

Park, Sung Yong

Seoul School of Integrated Sciences and Technologies

The Cohort-component method used to projections the future pop-
ulation of the current region is characterized by the uncertainty that it
1s based on a scenario prepared on the premise of future assumptions
and the complexity of the projections that must consider free move-
ment between regions by region.

Accordingly, when establishing regional development plans, the fu-
ture population is adjusted in an advantageous manner according to
stakeholders, such as increasing the planned population by maximizing
the assumptions about interregional movement factors. However, the
actual population does not meet the planned population due to the
trend of population decline in the country as a whole, and there is a
problem with the excessive forecasting of the future population.

Therefore, this study examined whether it 1s possible to predict the
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population of a specific region by excluding artificial assumptions and
statistical model selection by applying a deep learning model that can
derive predictions only by learning data.

To this end, first, the theoretical background related to deep learn—
ing necessary for population prediction was examined, and prior re—
search was analyzed. And, using the population data of Busan, Korea
as an example, an optimal deep learning model was created and com-
pared with the population projections by Statistics Korea. Five data
were used as input variables from 1997 to 2020, including the number
of births and deaths, the number of people moving out and moving—in
in the Busan area, and the number of resident registration populations
in the Busan area. The data were divided into a train-set from 1997
to 2015 and a test-set from 2016 to 2020.

To create a model for population prediction, MLP, which is the ba-
sic structure of an artificial neural network, and RNN, LSTM, and
GRU suitable for time series data were applied. According to the
training results by configuring the number of hidden layers and the
number of nodes in 10 types, the model that showed the best pre-
diction value in LSTM was generated. The prediction population fol-
lowed the decreasing population trend every year. MAPE was eval-
uated as 0.419.

In conclusion, although there was a limit to the short range of data
used in this study, but it was confirmed that it is possible to predict
the population of a specific region only by data learning by applying a
deep-learning model without artificial assumptions or statistical model
setting. It is expected that future data will be supplemented, input
variables added, and models will be improved to more accurately pre—

dict the local population and use it as a basis for policy decisions.
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