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Abstract This study analyzed the determinants of land compensation costs using the CALS (Continuous
Acquisition & Life-Cycle Support) system to generate data for the construction (planning, design,
building, management) process. For analysis, variables used in the related research on land costs were
used, which included eight variables (Land Area, Individual Public Land Price, Appraisal & Assessment,
Land Category, Use District 1, Terrain Elevation, Terrain Shape, and Road). Also, the variables were
analyzed using the machine learning-based Xgboost algorithm. Individual Public Land Price was
identified as the most important variable in determining land cost. We used a linear multiple regression
analysis to verify the determinants of land compensation. For this verification, the dependent variable
included was the Individual Public Land Price, and the independent variables were the numeric variable
(Land Area) and factor variables (Land Category, Use District 1, Terrain Elevation, Terrain Shape, Road).
This study found that the significant variables were Land Category, Use District 1, and Road.
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Land Compensation Cost (Unit: trillion (¥¥))
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Fig. 1. Trends of Domestic’s Land Compensation
(2011~2021)
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Table 1. Scale of Compensation (Cities and Provinces) (Ministry of Economy and Finance (2018))

Seoul 1.66 1.59 1.84 1.23 1.52 1.29 2.77 3.66
Busan 1.90 1.87 1.93 - - 1.86 1.61 1.90 3.00 3.90
Daegu 2.05 1.90 2.18 2.90 2.78 1.92 1.57 2.05 3.89 4.89
Incheon 2.10 1.66 1.77 3.13 2.36 1.66 1.11 2.16 2.64 3.89
Gwangju 2.13 1.54 2.71 2.57 - 1.54 131 2.18 2.80 3.28
Daejeon 1.59 1.59 1.83 2.00 3.00 1.59 1.57 1.60 2.59 3.81
Ulsan 2.78 2.09 3.04 2.82 3.00 1.91 1.88 2.45 5.00 4.44
Sejong 2.87 2.55 2.79 3.33 275 234 2.04 2.70 5.11 4.16
gyeonggi 1.85 1.49 1.92 2.08 2.01 1.63 1.57 1.77 2.70 2.88
Gangwon 2.44 1.89 2.65 2.71 2.68 1.90 1.64 2.38 4.46 4.62
Chungbuk 2.35 137 2.38 2.88 2.61 1.74 1.56 231 3.07 5.20
Chungnam = 2.49 1.93 2.54 2.96 2.39 2.04 1.63 2.33 3.58 4.06
Jeonbuk 2.15 1.82 2.22 2.61 2.09 1.95 1.69 2.11 3.42 4.25
Jeonnam 2.50 2.03 2.75 2.62 2.47 2.17 1.72 2.40 4.50 5.00
Gyeongbuk = 2.64 2.24 252 2.99 2.54 2.10 1.82 2.52 4.50 531
Gyeongnam = 2.73 1.96 3.08 3.13 2.62 2.13 1.80 2.70 4.50 4.17
Jeju 2.17 173 222 2.60 271 1.69 1.50 2.43 3.10 4.11
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Table 2. Literature Review

Y. Ahn & M. . . Terran Evaluation, Terrain
Individual Public .
Lee Land Price Shape, Gradient, Road,
(2008) Land Area
Y. K?(nhgn& H. Land Price of the Use District, Road, Terrain
012) Reference Land Shape, Terrain Evaluation
S. Kim & K. G Individual Public  Gradient, Land Area, Road,
(2013) Land Price etc
D Lee & S. Individual Public = Distance, Land Category,
Jung Land Price Use District, Road, etc
(2014) ’ ’
H. Jung Individual Public Gradient, Population,
(2017) Land Price Road, Land Area
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Table 3. Classification and Content of Variables

Content

- Individual Public Land Price ~ (Unit: ¥)
- Appraisal and Assessment (Unit: )

2
- Land Area (Unit: ™M)

Classification

Continuous
Variable

+ Land Category

(Farm -) 1/ Building Site-) 0)

+ Use District 1

(Residential -) 1/ Agricultural -) 0)

+ Terrain Elevation

(Flat =) 1 / Slope -) 0)

+ Terrain Shape

(Vertical Rectangle -» 1 / Indeterminate
- 0)

* Road

(Medium size (12m~25m) -) 1 / Small Size
(8m~12m) -> 0

Categorical
Variable
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Importance Index

Road | 0.004
Terrain Shape | 0.02
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UseDistrict 1 | 0.002
Land Category | 0.001
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Fig. 4. Assessing the Importance of Variables Based on
Xgboost Algorithm
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Table 4. Analysis on the Determinants of Land Compensation Cost

Land -1.5184 1.7336
Area
Lol -25093.0 7617.88
Category
Use
st 1 95332.68 624151
Terrain 108.8329 9431.22
Elevation
Terrain -9011.76 5285.29
Shape
P 38278381 5702.91

-0.875 0.38155 1.250907
-3.293 0.00106* 1.130251
15.273 0.00001* 2.393940
0.0115 0.99079 1.195076
-1.705 0.08889 2.156304
6.712 0.00001* 1.021589
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