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Directional Difference of the Residential Relocation among the Age Groups
Using Spatial Big Data Analysis
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Abstract

The volume, distance, and direction of movement are the main research subjects in the study of the spatial character-
istics of the residential relocation. This study focuses on the direction of movement in terms of residential relocation and
proposes a methodology for analyzing the direction of residential relocation in small-sized spatial units using the spatial
big data. In addition, by applying the proposed methodology, it identifies the directional difference in the residential reloca-
tion among the various age groups. The proposed directional analysis methodology is a small-unit weighted linear direc-
tional mean (sWLDM). This is an improvement over the linear directional mean (LDM) widely used in the spatial analysis,
which was applied to the relocated households in the Seoul metropolitan region. The application results were visualized
using the geographical information system and analyzed using the root mean square error (RMSE) and a paired t-test. The
analysis results showed the directional difference in the residential relocation according to the temporal change, age group,
and region. The directional difference in the residential relocation decreased in the age groups over 40 but increased in the
groups under 40 years. Moreover, in the regions within the Seoul metropolitan area, the directional differences among the
age groups gradually increased from 2005 to 2015. This study has implications in the construction of the existing official
statistical data to be used as the spatial big data. In addition, the new methodology that derives new knowledge informa-
tion in terms of residential relocation direction was proposed.
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Table 1. Change of analyzing spatial units (unit: ea)

2 o|% b2

;'jeEa : 'g'ﬁ;'i c#ysof Cilt_lyﬁof Gy;_:llggi
Seoul Incheon province

2005 1,189 522 140 527

2010 1,107 424 142 541

2015 1,138 424 149 560
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Table 2. Number of movements in the source data and constructed analyzing data (unit: household)
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| li i MR
e T2 Seoul metropolitan region (SMR)
The whole 3= 5E
Year S H=
country Final 30A] oj2t 30-39A 40-49M| 50-64AM| 654 of&
samples* <30Years 30-39 Years 40-49 Years 50-64 Years =265 Years
2005 6,456,941 2,980,829 2,368,982 474,890 832,327 587,729 342,806 131,231
2010 6,277,157 2,865,058 2,190,780 356,633 699,566 577127 406,370 151,084
2015 6,098,909 2,747,379 2,092,087 281,482 588,213 533,388 498,852 190,152

* Number of samples excluding the households whose age information is missing
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Figure 1. sSWLDM by analyzing spatial unit in 2005, 2010, and 2015
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Figure 2. Difference between the sWLDM of each analyzmg spatlal unit and the direction from the mean center in 2005, 2010, and 2015

Table 3. RMSE of the sWLDM by analyzmg spatial unit compared to the directions from the mean center

He A M2 Q1M & AT

Year SMR City of Seoul City of Incheon & Gyeonggi province
2005 51.015 55.215 47.458

2010 46.916 48.672 45788

2015 49.965 52.728 48.232
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Figure 3. sSWLDM by age group in 2005, 2010, and 2015
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a2 3, HYAIEE sWLDM(2005, 2010, 20155)
Figure 3. sSWLDM by age group in 2005, 2010, and 2015
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Table 4. Application result of RMSE by age group

X% He 30A]| oot 30-39M| 40-49M| 50-64M| 65X 0|44
Region Year <30 Years 30-39 Years 40-49 Years 50-64 Years 265 Years
2005 24.900 15.959 30.354 27.363 37.788
A
g,\%RJ 2010 24.368 16.328 25.735 25.646 33.378
2015 27.807 20.615 26.921 23.379 31.350
2005 30.997 20.134 38.813 37.130 45.989
M= 2010 31.800 20.660 33.688 33.391 43.456
City of Seoul
2015 34.814 25.888 32.853 31.570 41738
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Table 5. Results of paired sample t-test by age group

A o 213 2 7|
e e wn City of Seoul Siy o nchean,
Year Agearoup B2 o=t 3E = @ B2 L=t
Mean Stla. D. t-value Mean Std. D. t-value Mean Stla. D. t-value

30 0|2t <30 Years 017217 67.245 0.088 -1.64073  88.616 -0.422 1.59131 43791 0936
30-39M| 30-39 Years 0.14639 44.016 0.114 0.66859  54.024 0.282 -0.26317 34214 -0.198

2005 40-49M 40-49 Years 2.34139 78342 1.029 675426 95526 -16147 9.47818 60.724  4.022**
50-64M 50-64 Years -1.39595 79.294 -0.606 -9.80107 101.192 -2211** 518911 55704 2.402**
65M 0|4 =65 Years 0.37322 85961 0.150 -2.28487 101.588 -0.513 245572 71.382 0.887
30 0|2t <30 Years -3.30884 74.650 -1.472 -5.49862 98,501 -1.149 -1.94143 54767 -0.924
30-39A41 30-39 Years -0.50736 54.074 -0.312 1244177 70472 0.364 -1.569949  40.655 -1.026
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65M 0|4 =65 Years -1.31021  81.124 -0.543 -2.23854 100.713 -0.458 -0.75268 66.726 -0.300

T Approached significant level of 0.10, * Sig.<0.10; ** sig.<0.05; *** sig.<0.01
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