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Analysis of Activity Range by Income Level in the Elderly
Population:A Study Based on Telecommunication and Credit Data
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ABSTRACT

This study empirically reviewed telecommunication data and credit data through pseudonymized data integration
to analyze the activity range according to the income level of the elderly population in Busan City. Using data
collected over 20 months from January 2022 to August 2023, we analyzed the differences in the scope and patterns
of elderly people’s activities based on their income level and found that the high-income elderly group engages in
a much wider range of activities than the low-income elderly group. They operate across broader geographical areas
and have greater access to diverse social and cultural resources. In particular, the high-income group exhibited
varied lifestyle patterns between weekdays and weekends, such as visiting distant commercial districts on weekdays
and enjoying leisure time at nearby parks on weekends. On the other hand, low-income individuals mainly engaged
in activities near their residences, with no significant differences in their activity range between weekdays and
weekends. These findings highlight the impact of income level on the mobility and living patterns of the elderly,
offering valuable insights for urban planning and welfare policy development. This study contributes to the
formulation of a more comprehensive and effective urban management strategy by suggesting policy directions

aimed at improving elderly welfare and promoting social integration.
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Table 1. Movement Distance by Income Level(unit: km)
Low-income Ao g
elderl o
Movement Distance ulati'on elderly population| p-value*
) (©=942)
(n=6,761)

Sum of Total 1,351.31£1,692.11| 4,598.11+3,164.66 <.0001

Weekday(per daily) 188.08+244.32 646.64+474.63 <.0001

Weekend(per daily) 207.54+278.96 713.02+550.70 <.0001
Sum of Spring 373.18+493.62 1,232.27+£907.03 <.0001
Weekday(per daily) 52.27+72.59 173.89+136.19 <.0001
Weekend(per daily) 56.58+82.52 190.80+168.22 <.0001
Sum of Summer 343.51£476.52 1,191.81+909.86 <.0001
Weekday(per daily) 48.15+69.31 168.68+138.11 <.0001
Weekend(per daily) 52.37+81.65 181.74+158.78 <.0001

Sum of Autumn 317.32%491.63 | 1,093.88+1,030.63 <.0001

Weekday(per daily) 43.04£69.57 151.76+153.61 <.0001
Weekend(per daily) 51.34+89.38 175.19+182.43 <.0001
Sum of Winter 317.30+444.27 1,080.15+830.97 <.0001
Weekday(per daily) 44.62+64.22 152.31+126.07 <.0001
Weekend(per daily) 47.25+73.52 165.29+147.80 <.0001

meanz*standard deviation; *p-value is independent t-test
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Table 2. Multiple mixed model results

Variable B Estimate 95% CI p-value*
Income Level
High-income(ref. ; p
X 82.98 7720 - 88.75 <.0001
Low-income)
Gender
Male(ref. Female) 26.07 2291 - 29.23 <.0001
Age Group
60-65(ref. over 80) 51.59 46.15 - 57.03 <.0001
65-70(ref. over 80) 35.32 29.44 - 41.20 <.0001
70-75(ref. over 80) 22.70 1559 - 29.81 <.0001
75-80(ref. over 80) 15.48 11.40 - 1957 <.0001
Season
Spring(ref. winter) 10.33 9.06 - 11.60 <.0001
Summer(ref. winter) 5.80 453 - 707 <.0001
Autumn(ref. winter) 1.67 040 - 294 0.0098
Weekday/Weekend
Weekend(ref. p _
6.30 5.40 7.19 <.0001
Weekday)
Residential Area
Jung-gu(ref. -
- 3.70 -7.31 - 1471 0.5100
Busanjin-gu)
- f.
Seo-gu(te 434 442 - 13.09 0.3315
Busanjin-gu)
Dong-, f.
ong-gu(te 820 0,01 - 16.42 0.0504
Busanjin-gu)
Y - f.
congdo-gufre 524 270 - 13.18 0.1957
Busanjin-gu)
D - f.
ongnac-gu(rs 8:82 158 - 1605 0.0170
Busanjin-gu)
Nam-, f.
am-gutre 1054 313 - 1796 0.0053
Busanjin-gu)
Buk-gu(ref. ;
.. 20.86 13.70 - 28.02 <.0001
Busanjin-gu)
Haeundae- f.
acundac-gure 1491 8.13 - 2169 <0001
Busanjin-gu)
Saha-gu(ref. p
. 6.25 0.69 - 13.18 0.0775
Busanjin-gu)
Geumjeong-gu(ref.
. 10.22 296 - 1747 0.0058
Busanjin-gu)
Gangseo-gu(ref. p
. 19.85 860 - 31.10 0.0005
Busanjin-gu)
Yeonje- f.
o 6.16 160 - 1393 0.1196
Busanjin-gu)
- f.
Suyeong-gulre 590 2,06 - 1387 0.1464
Busanjin-gu)
Sasang-gu(ref.
. 12.79 450 - 21.09 0.0025
Busanjin-gu)
ijang-gun(ref.
Gijang-gun(te 1382 511 - 2253 0.0019
Busanjin-gu)

unit of Movement Distance: km; *Multiple mixed model
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