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Analysis of Activity Space Patterns and Characteristics of the Elderly

Population Using Big Data

: Focusing on the Comparison with the Young Population

OXIE™ - ZH2™
Lee, Ji-Yoon - Kang, Jung Eun

Abstract

The aim of this study is to visualize spatial patterns based on age groups with a focus on Seoul city in light of the
changing activity patterns of the elderly population. The regional characteristics of activity spaces occupied by people
of different age groups were investigated using the service population big data provided by telecommunication service
providers. The analysis was conducted using the hotspot analysis and multinomial logistic regression. The results
showed that young and middle-aged people in their 20s to 50s exhibited similar patterns; their patterns differed from
those exhibited by persons in their 60s and 70s. The activity space could be divided into areas where activities of all ages
converged, and specific age groups (the 20s=50s, 60s, and 70s) were individually clustered. The area where people of all
ages frequently visited was the city center, which has excellent accessibility and various amenities. The activity spaces for
young and middle-aged people (20s—50s) were business districts. The activity spaces of those in their 60s were similar to
those occupied by the 20s—50s, and their living and activity spaces tended to converge gradually. The activity spaces of
those in their 70s showed a significantly positive relationship with the residential area of the elderly.
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Figure 1. Criteria of cluster categorization

moltal slar, FLHFY 0] A A o3l APl AE
g 4 Q= 2AAE ARPS OF 2AAE 3 Zdoja
g}, oy EXAE IHRF2 A9 it F shiE Fx JY
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QHE AEE SEE Hlwdith, 2 Aol 5 579
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F(NONE 4312 A2Ado s Ao 243 Asgsigict,
o 2XAE ARYY SHHrE AFE 8531 9
S vl e 5422 (Table DI o] FAEU. SHHsE
37U AT B4, AR B4, ZARBAE B4, dFE
T A BAoE FEY o Ak 3R R AT Sl
AT FAA Y vlg, AUA S Bl &3 oA AT vleS
ARSI, AT U 55 U 72 g 654 o]
A9 A5 ARBSIGT FUEF7INY] A= AT
A 7IHte s AAHER TYUAF7L gol AFsh= AFo]
AT F HFFte] HEAE AHEA o] M 3
EZAF. BAA Sl AT Bt FAIA7HR} ARIA]
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o8 NYPIF BEAAES qEdh= AR 15| A7
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o} dSas HI2A HaEe AlUEo] 44 ol8sk: dEns
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Table 1. Definition of variables and data sources

Variable definition (unit)
Dependent
variable  Cluster types by age group

Source (reference point)

SK Telecom service population (2018. 11 ~ 2019. 4)

Residential area ratio (%)

Spatial and : : National Spatial Data Infrastructure Portal (2019. 4)
demographic Commercial area ratio (%)

h teristi 3 Z F : : 3
PR Elderly population ratio (%) Statistics Korea resident registry population (2018)
Economic Individual declared land value (won) National Spatial Data Infrastructure Portal (2018.11)

Incig:;%cli:m characteristicS  The number of establishment Statistics Korea National Establishment Survey (2018)
The number of senior center Seoul Metropolitan Government (2018. 5)
Facilities . = : .
eharatic it The number of public & cultural facility ~National Spatial Data Infrastructure Portal (2018. 12)
The number of hospital Seoul Metropolitan Government (2018)
Accessibility The number of bus stop Seoul Metropolitan Government (2018. 5)

V. 3+ 2}
1. GEE FU HSSU 2 22 U 28 /st

AH2 Q1 Elglolg] 7|9k FAITE F7 B5A7 (A 9F)
o] #EA AiHFigure 2)2+ FAA ALFEF AL 7] 3
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Figure 3. Spatial pattern of resident registration population
(all ages)
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d) 50-59 years

e) 60-69 years

Figure 4. Clusters of activity spaces (age groups)
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Figure 5. Cluster categorization (types of clusters)
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Table 2. Results of multinomial logistic regression analysis

Type A Type B Type C Type D
Parameter
B Wald Exp(B) B Wald Exp(B) B Wald Exp(B) B Wald Exp(B)
Intercept -7.856 287.474 -5432 443525 -5.697 389.942 -6.563 201911
Sfesgdem'a' 1242 7340 3.463™ -708 8465 .493™* -1263 21147 .283™* 1238 7615 3.449™*
Spatial and Commercial
demographic - 4000 66525 54.602°* -700 3735 .492"* -39 2566 528 3264 36833 26.160"*
characteristics
Elderly ook Hekk sk
Coralation 4476 55660 87.850 649 0739 1914 1819 4540 6.167"* 4950 B80.066 141.176
Individual
‘ declared 000 42029 1.000™ 000 380.821 1.000™* 000 296948 1.000"* 000 5739 1.000"
Economic  |and value
characteristics .
Fnifnbt'fh 005 167.491 1.005™* 004 120765 1.004™* 005 137.776 1.005"* 004 35701 1.004™*
Senior 292 5032 1.339™* 083 342 1087 -295 1638 744 -48 4088 615"
centers
Facilities Public &
characteristics cultural 214 5438 1238 013 018 1014 -097 476 907 034 074 1.035
facilities
Hospitals -048 050 953 340 3924 1.405™* 425 5167 1.530"* -346 978 708
Accessibility  Bus stops 123 9574 1131 118 11.64 1.125™* 082 3470 1.085™* 162 15152 1.176™

Pseudo R2

Cox & Snell=.105, Nagelkerke=.256

Note 1: Type NONE is used as a reference variable.
Note 2. * ** and *** are statistically significant at 10%, 5%, and 1%.
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