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ABSTRACT  

The dynamics of shop property prices are critical to Malaysia's commercial real estate performance. 
However, no comprehensive index currently exists to measure this sector. This research introduces the 
Malaysian Shop Price Index (MSPI), a pioneering data-driven framework developed in collaboration 
with the Valuation and Property Services Department (JPPH). The study transitionally shifts from 
traditional Hedonic models, which face linear constraints, to advanced Machine Learning (ML) 
analytics. Using a robust dataset of 20,702 transactions (2013–2024) from Kuala Lumpur and Selangor, 
the research identified 22 key physical, locational, and legal attributes influencing value. After rigorous 
data cleaning and Z-score outlier removal, 18,199 valid cases were analyzed. Variance Inflation Factor 
(VIF) analysis ensured the removal of multicollinearity, maintaining a strict threshold (VIF < 5). Six 
ML algorithms which are Linear Regression, Decision Tree, Random Forest, Support Vector Regressor 
(SVR), XGBoost, and Multi-Layer Perceptron (MLP) were evaluated. Results revealed that Random 
Forest and XGBoost achieved near-perfect accuracy (R2 =0.997), significantly outperforming legacy 
Laspeyres Hedonic models. Launched in February 2026, the MSPI serves as Malaysia's first intelligent 
indicator for commercial property trends. By integrating ML into national property data, this innovation 
enhances market transparency and provides a superior tool for evidence-based policy and valuation 
decisions.  
  
Keywords: MSPI, machine learning, JPPH, commercial valuation, real estate analytics  
  
1. INTRODUCTION  
Property price indices serve as vital economic barometers, functioning as essential benchmarking 
instruments for financial stability, investment performance, and national policy evaluation. In the 
banking sector, these indices act as a crucial barometer for monitoring asset prices and mitigating risks 
associated with collateral valuation. While Malaysia has successfully established the Malaysian House 
Price Index (MHPI) since 1997 and various rental indices, a significant gap remains in the commercial 
sector, specifically for shop properties. Commercial real estate transactions are historically thin and 
irregular, posing significant methodological and data-governance challenges for traditional indexing. 
Currently, the industry and national property bodies rely heavily on the traditional Hedonic Pricing 
Method. However, this legacy model faces critical limitations, including linear constraints, model 
specification complexity, multicollinearity, heteroscedasticity, and an inability to accurately capture 
complex, non-linear market behaviors (Bourassa et al., 2025; Malpezzi, 2024). 
In aligning with the national strategic plans mandating the adoption of Industry 4.0 automation 
technology, this study pioneers the transition toward digital transformation in property valuation. By 
integrating advanced Machine Learning (ML) analytics (Yin et al., 2021), this research seeks to 
overcome the constraints of legacy models through the introduction of PriceVision, a pioneering ML-
driven framework used to develop the Malaysian Shop Price Index (MSPI). Created in strategic 
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collaboration with the Valuation and Property Services Department (JPPH) and funded by the NAPREC 
grant, this represents Malaysia's first ML-based commercial property index. Officially launched in 
February 2026, this pioneer index provides a robust, intelligent, and highly accurate framework to 
drastically enhance market transparency and support evidence-based policy and valuation decisions for 
stakeholders. 
 
2. METHODOLOGY  
The methodology for developing the Malaysian Shop Price Index (MSPI) utilizes a structured 
quantitative approach to transition from traditional hedonic models to advanced Machine Learning 
(ML) analytics. The study focuses on Kuala Lumpur and Selangor, utilizing a comprehensive dataset 
of 22,702 commercial shop transaction records sourced from NAPIC. To ensure the integrity of the data 
and market authenticity, rigorous cleaning was conducted to remove non-arm's-length sales, missing 
and incomplete fields, properties that are five stories and above, non-terrace shops, and general outliers. 
Additionally, Z-score analysis was applied for specific outlier removal, yielding a finalized, robust 
dataset of 18,199 valid cases for analysis.  
Following data preparation, the research identified 22 key variables categorized into physical, 
locational, and legal attributes that influence property value. Physical factors encompass the position of 
the shop, type of lot, condition of the shop, build-up size, and land area. Locational attributes consist of 
the street layer, classification of location, and condition of location. Legal factors include tenure, 
purchaser status, land use, and first transfer status. To ensure a parsimonious model and mitigate 
redundancy, Variance Inflation Factor (VIF) analysis was performed to eliminate multicollinearity, 
strictly maintaining a threshold of VIF < 5.  
The computational phase involved parallel testing of six machine learning models to identify the best 
predictive performance. The algorithms evaluated were Linear Regression (OLS), Decision Tree 
Regressor, Random Forest Regressor, Support Vector Regressor (SVR), XGBoost Regressor, and 
Multi-Layer Perceptron (MLP). Finally, the index construction was executed using hedonic regression 
ML predictions, establishing 2018 as the Base Year with an index value of 100 to serve as a stable 
reference point.  
 
3. FINDINGS  
The experimental phase evaluated the transition from traditional indexing to an intelligent, data-driven 
framework, establishing the Malaysian Shop Price Index (MSPI) as a high-precision tool for 
commercial real estate monitoring. Comparative analysis revealed significant performance variations 
between traditional and advanced modelling approaches. Traditional Ordinary Least Squares (OLS) 
Linear Regression achieved only moderate accuracy, recording an R2 of 0.4520, a Root Mean Square 
Error (RMSE) of 0.623, and a Mean Absolute Percentage Error (MAPE) of 12.21%. In contrast, 
ensemble-based machine learning algorithms demonstrated exceptional predictive power. Specifically, 
the Random Forest model achieved near-perfect accuracy with an R2 of 0.9973, an RMSE of 0.031, and 
a MAPE of 1.12%. The Extreme Gradient Boosting (XGBoost) model performed similarly well, 
yielding an R2 of 0.9970, an RMSE of 0.033, and a MAPE of 1.18%. These findings confirm the robust 
precision of ensemble-based models in predicting shop property prices over legacy linear models. The 
construction of the MSPI utilized hedonic regression ML predictions with 2018 established as the base 
year (Index = 100). Both the Random Forest and XGBoost models perfectly replicated the actual market 
index trends with negligible forecast errors. When compared with conventional indices, legacy 
Laspeyres Hedonic models exhibited the highest discrepancy due to their rigid fixed-base-year structure 
and limited ability to account for temporal market adjustments. Figure 1 shows the actual versus 
predicted price index against chained and Laspeyres hedonic.  
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Figure 1 Actual vs predicted price index against chained and Laspeyres Hedonic. 

 

Furthermore, the MSPI provides critical granular market insights as shown in Figure 2 regarding shop 
property price changes across specific districts. Based on the 2024 index overview against the 2018 
base year, the Petaling region demonstrated the most significant commercial growth, recording an index 
of 140.7 (+40.7%). Other regions indicating strong positive market conditions include Klang at 121.6 
(+21.6%) and Sepang at 121.4 (+21.4%). Conversely, Kuala Langat was the only district to indicate a 
market decline, with its index dropping to 83.9 (-16.1%). Ultimately, these results confirm that 
integrating Machine Learning analytics into national property data provides a robust, responsive, and 
intelligent indicator of both spatial and temporal price movements in Malaysia's dynamic commercial 
landscape. 

 

 

 

 

 

 

 

 

 
 

Figure 2 Market condition by region. 
 
4. CONCLUSION 
The findings confirm that integrating Machine Learning analytics into national property data provides 
a more robust and responsive representation of price movements. The established MSPI serves as an 
essential benchmark for JPPH, property valuers, and policymakers to support evidence-based decisions 
in Malaysia's dynamic commercial landscape. Beyond its current implementation, the PriceVision 
framework presents significant commercialisation potential, including seamless integration with the 
JPPH national property database and utilization across valuation firms, banks, and investment 
platforms. Future work will focus on expanding the MSPI to nationwide coverage, developing a real-
time analytics dashboard, incorporating other commercial property types, and exploring hybrid machine 
learning and deep learning models to further advance real estate data intelligence. 
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