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This research aims to develop a model of land price assessment and
study of factors influencing land prices with machine learning used as a
guideline for determining the estimated price to be close to the actual
purchase price in Mueang Khon Kaen District from land price information
traded on websites in enforcement department of 193 locations, and
land price assessment information in land department of 1,500 locations
in this study the factors involved include appraisal value, property type,
land size, distance, and the average appraisal value of five nearby plots
of land. The models used for analysis are Regression Tree, Random
Forest, Gradient Boosted Trees, and Linear Regression. Which, the land
price assessment from the case study by model measurement in MAE,
RMSE, R-squared, Grid Search, and Cross-validation to selected model
parameters and evaluate their performance. The results found that the
model with the best predictive performance is Gradient Boosted Trees
in R-squared at the highest of 0.80, MAE, and RMSE at the lowest of
7929.40, and 15281.33, respectively. Feature Importance in the locations
with the most influence on prediction, followed by area size, average
appraised value from five nearby locations, and property type.
Keywords: Land Price Assessment, Machine Learning, Important

Factors.
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1. uni1 (Introduction)
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2. ‘3’61511]58%1050'114’55’8 (Research Objectives)
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3. NIDULUIAAIIUIIY (Conceptual Framework)

MmAeiiimuanseuknAnlunsmITenasaniunsauwuiAangul) 7 Figure 1.

Data from the land plot search syste@ Data from website of Legal Execution

Department of Lands Department and Department of Lands

A 4

(Dependent variablev

Sale price variables from

- Appraisal price factors

- Location factors
- Property type factors

the Legal Execution Department

Figure 1. Conceptual Framework
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4.1 wa3Tu (Haversine)
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4.2 BNIWAvYDIAAN Y

'
o w

uwnaiaiilslunsssynunaraadnuue (Feature) finnuddynenadnsvotlunaninuesualyu n1s

o

v '

Uszifiuanuddyuesgudnuassaglmailalunalnenuddgiureyaanlaunniign feamnsalaluns
Uudssluaaniensindulamegsia shesramadailldlunsussidiuauddguesaudnumylaun nslyadu
Usvans (Coefficient) vasTaipaidaiau (Linear) nslamianuddyvosnmdnunslunuludndula vienslyan
kYU (SHAP values) (Vanderplas, 2017; Lundberg & Lee, 2017)

4.3 Yymaunisannae (Regression Problem)
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sum of squares : RSS) dmsunuludndulanuunnnee (Regression Tree) Favzaiglunisuusveyalveglunqui

wizaud1msun1TesueikUsiU Mg (Target Variable) (Vanderplas, 2017)
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fu 9 AlasnannsussanmaInisvihune (Prediction) TusnisduinimeRaIARAeUTEELARAT |
3. usumeulaLsan (Random Forest)
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(Burnham & Anderson, 2002)
5. MIAWININTITABSUUUNTA (Grid Search for Hyperparameter Tuning)
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lunodlaluealunisidonaadnune
ABusutles (Wrapper Methods) 3§mi‘§%Lﬁaﬂqmé’ﬂwmﬂmﬁimLmaLﬂuéawﬁwaamzmumﬁ

LHBN LU N1SMINAMENYLAIENTEUIU

P o

n13L3uuLin (Recursive Feature Elimination: RFE) ﬁﬁ1mﬁaU@mé’ﬂwmzﬁﬁmmﬁﬁmﬁaaﬁqwazm UN
InynAadnunsfinfian
751387 (Embedded Methods) 3%‘mi1“j%Lﬁaﬂﬂmé’ﬂwmﬂummzﬁaﬁyﬁﬂuma wu nslyaunisanaos
wuua1ale (Lasso Regression) ﬁaﬂmia‘vi’ﬂﬁ;ﬂ'wmé’mizamémmQmé’wmzﬁlﬁéwﬁ@ﬂuqué (Vanderplas,
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miLﬁaﬂﬂmﬁﬂwmxﬁmmsam (Guyon & Elisseeff, 2003; Chandrashekar & Sahin, 2014; Choompol,
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5. A5AN1U9UIW (Research Methodology)

mu%’aﬁiﬁﬁwmsmii’miamy@yja (Data Collection) szjua;gaiwm’mmamimwammm szj”a;gagumw%’wsj
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Inglynnnuaaiaedeuadeduysa AAnuaaIaARauRdesINTiaes uazaduUssancidetuainisesuiy

AnuwUsUTILlunsinuasageuUseansnnuenuuInaes
5.1 mstiusausaudoya (Data Collection)
1. iufinsdifnnsaesss 193 une
m"wLﬁumilﬁummqwﬁj@aﬂaamL"iulsuéﬂsmﬁaé’mﬁLLazﬂsmﬁﬁuImaﬁﬁumﬂﬂiuﬁqﬁ’mﬁiuﬁuﬁmm
sunafiesdaineuunusznined 2560 f1 2566 szjya;gaiu 1 imﬁauuam%a;ﬂaé‘haéwmm Table 1. Ingwesnin
maﬂsqm%aaﬂamﬂﬁulszjéﬂsuﬁﬁumﬁLﬁaﬁflmimaLﬂ%ﬂ??u%aga%gﬂauaaﬂ"L‘Umqahu %anmﬁwﬂagagawé’am

nveyansituesialiresinuensgymelaglusideilulahveyanisfinduewndusudsau

Table 1. The case study of land detail of 193 locations.

Data Example
Case number NU.1003
Property type Land with Structures
Rai (13) -
Ngan (1) -
Square Wah (#151931) 73.4
Appraised Value 3,196,000.00
Sub-district Banped
District Mueang Khon Kaen
Province Khon Kaen
Title Deed Land 254492
Achievable Selling Price/ Highest Bid 3,350,000
Cadastral Map 5541 1 6414-05 (1000)

Table 2. The color setting of case study of land detail of 193 locations.

The selling price range per square wah Average Color  Number
Group lower bound upper bound selling price
1 150000 300000 205675 White 7
2 100000 149999 131298 Red a4
3 50000 99999 63107 Blue 9
4 10000 49999 25579 Green 66
5 5000 9999 7114 Orange 21
6 1000 4999 2425 Purple 54
7 300 999 589 Pink 28
8 1 299 180 Brown 4
[77]
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Table 3. The color setting of case study of land detail of 1,500 locations.

The selling price range per square wah Average selling

Color Number
Group lower bound upper bound price
1 100000 150000 122736 Pink 250
2 50000 99999 63088 Red 250
3 10000 49999 23168 Blue 250
4 5000 9999 6940 Green 250
5 1000 4999 2086 Orange 250
6 300 999 579 Purple 250
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Figure 3. Scatter plot to observe clustering based on the price per square wah (appraisal price) in a case

study of 1,500 locations.
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5.2 Msa¥enudneae (Feature Construction)
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Figure 4. Relationship between area size and achievable selling price/ highest bid
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Table 4. Parameters of the model using grid search.

Models Parameters

max_depth: [None, 10, 20, 30], min_samples_split: [2, 5, 10],
Regression Trees
min_samples_leaf: [1, 2, 4]

n_estimators: [100, 200, 300], max_depth: [None, 10, 20, 30],
Random Forest - a
min_samples_split: [2, 5, 10], min_samples_leaf: [1, 2, 4]

n_estimators: [100, 200, 300], learning_rate: [0.01, 0.1, 0.2]
Gradient boosted Trees  max_depth: [3, 4, 5], min_samples_split: [2, 5, 10]

min_samples_leaf: [1, 2, 4]
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Table 5. The description of independent variable for each experimental.

The appraisal price  Area Property Important The appraisal price

Experiment
per square wah size type location group from 5 locations
: v v v
2 v
’ v v v v
; v v v
5 v va
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6. NanN15938 (Results)
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Table 6. Results of the experiment.

Experiment/ Best Model Hyper parameter R? MAE RMSE
Experiment 1 LR: 0.01 0.58 10911 | 22252
Gradient Boosted Trees MD: 3
MSL: 2
MSS: 10
NE: 200
Experiment 2 MD:None 0.73 8908 17822
Regression Tree MSL: 2
MSS: 2
Experiment 3 MD: 10 0.65 10482 | 20207
Regression Tree MSL: 1
MSS: 2
Experiment 4 LR: 0.2 0.80 7929 15281
Gradient Boosted Trees MD: 3
MSL: 1
MSS: 10
NE: 100
Experiment 5 LR: 0.01 0.74 10807 | 17400
Gradient Boosted Trees MD: 3
MSL: 1
MSS: 10
NE: 300
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Table 7. Performance metrics of various models for selecting the best model from Experiment 4.

Tuwea R MAE RMSE
Linear Regression 0.23 17378.70 30199.13
Regression Tree 0.21 13539.32  30596.87
Random Forest 0.72 10371.91 18180.34
GradientBoosting 0.74 10807.34  17400.46
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Figure 5. Entering data to predict the price per square meter.
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dnfumstaunosensidfed annsofesimulumuresniafvgureyafiufslusurestoyanis
fnsuesdsdafivadiinfio veyannnsudiduaiazgnaveanluidefituuasiunelaviluluanmsofuroyaly
aufooundsle LLasmmmLﬁ'mqmé’ﬂwmzﬁaLLiJiélyuiumiﬁwsdyaaﬂagUﬁwEJsuaaLﬁaqmmssznmmﬁﬂmsﬁmuﬂ
sUnMFIALMING (Semantic Segmentation) iparinAmdnvazresiiu Afimsidsuulandnaifiuis
dmsulnnalunswernsaidusundunmsianinely

a a

9. naRnIsUUsENIA (Acknowledgement)

@

NITETuinmslasunmsatuayunsneIns AeufiamesanuisndumesiilaUszndlve Jaduaiud ey

o

Tunmsvismdenazativayudmsunsidy

10. 18NA1581984 (References)

Bergstra, J., & Bengio, V. (2012). Random Search for Hyper-Parameter Optimization. Journal of Machine
Learning Research, 13(10), 281-305.

Burnham, K. P., & Anderson, D. R. (2002). Model Selection and Multimodel Inference: a Practical
Information-Theoretic Approach. Springer Science & Business Media.

Chandrashekar, G., & Sahin, F. (2014). A Survey on Feature Selection Methods. Computers & Electrical
Engineering, 40(1), 16-28. https://doi.org/10.1016/j.compeleceng.2013.11.024.

Choompol, A. (2019). Feature Selection and Redundant Feature Elimination for Opinion Classification
on Social Network. [Doctoral dissertation, Mahasarakham University]. Mahasarakham University
Intellectual Repository. http://202.28.34.124/dspace/handle/123456789/537. (In Thai).

Guyon, I, & Elisseeff, A. (2003). An Introduction to Variable and Feature Selection. Journal of Machine
Learning Research, 3(7-8), 1157-1182.

Kohavi, R. (1995). A Study of Cross-Validation and Bootstrap for Accuracy Estimation and Model
Selection. Proceedings of the 14th International Joint Conference on Artificial Intellicence -
Volume 2, 1137-1143.

Kumpu, P., & Piyathamronchai, K. (2024). Application of the Geographic Information System to Devolop
Land Valuation Models, Case Study: Muang Chiangmai District, Chiangmai Province. The Journal
of Spatial Innovation Development, 5(2), 42-64. (In Thai)

Lundberg, S., & Lee, S.-I. (2017). A Unified Approach to Interpreting Model Predictions. 31st Conference
on Neural Information Processing Systems. 4765-4774.

https://doi.org/10.48550/ARXIV.1705.07874.

[85]

Citation:
@ @@@ Sriwuttisap, Y., Sungklinhom, D., Tongleamnak, S., & Tangchoopong, T. (2024). Land Price Prediction with Machine Learning in Mueang Khon

BY NC ND Kaen District. Journal of Computer and Creative Technology, 2(2), 71-86. https://doi.org/10.14456/jcct.2024.8.



Journal of Computer and Creative Technology | Vol.2 No.2 (May - August 2024) ISSN 2985-1580 (Print)

Nsansmeuiamesuaineluladasaassn | 97 2 atufl 2 (nquaiau - Aoneaw 2567) ISSN 2985-1599 (Online)

Na Bangchang, K. (2011). A Variable Selection in Multiple Linear Regression Models Based on Tabu
Search [National Institute of Development Administration].
https://doi.org/10.14457/NIDA.the.2011.17. (In Thai).

Pedregosa, F., Varoquaux, G., Gramfort, A., Michel, V., Thirion, B., Grisel, O., Blondel, M., Muller, A.,
Nothman, J., Louppe, G., Prettenhofer, P., Weiss, R., Dubourg, V., Vanderplas, J., Passos, A.,
Cournapeau, D., Brucher, M., Perrot, M., & Duchesnay, E. (2012). Scikit-learn: Machine Learning in
Python. Journal of Machine Learning Research, 12, 2825-2830.
https://doi.org/10.48550/ARXIV.1201.0490

Soltani, A., Heydari, M., Aghaei, F., & Pettit, C. J. (2022). Housing Price Prediction Incorporating Spatio-
Temporal Dependency into Machine Learning Algorithms. Cities, 131, 103941.
https://doi.org/10.1016/j.cities.2022.103941.

Vanderplas, J. (2017). Python Data Science Handbook: Essential Tools for Working with Data. O’Reilly.

[86]

Citation:
@ ®@@ Sriwuttisap, Y., Sungklinhom, D., Tongleamnak, S., & Tangchoopong, T. (2024). Land Price Prediction with Machine Learning in Mueang Khon

AT Kaen District. Journal of Computer and Creative Technology, 2(2), 71-86. https://doi.org/10.14456/jcct.2024.8.




