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ABSTRACT

Strategic management is needed to ensure long term viability and sustainability of firms
and can be applied using strategic management tools and techniques (SMTTs). The application
of SMTTs by estate surveying and valuation firms (ESVFs) is rarely discussed despite the
importance of strategic management. This paper found no relationship between the number of
training (NOT) and SMTTs' usage. Questionnaire was used as an object of data collection, and
purposive sampling was used while the respondents were 189 Estate Surveyors and Valuers
(ESVs) in ESVFs in Lagos, Nigeria. Furthermore, SMTTs and NOT are not normally distributed.
NOT was used to predict SMTTs using eight data mining models. Random forest performed best
while neural network was the least using mean square error (MSE), root mean square error
(RMSE), mean absolute error (MAE), and coefficient of determination (R2) as model evaluation
metrics. Awareness of the importance of SMTTs is urgently needed and strategic management
should be incorporated into the various training modules undertaken by ESVs.

Keywords: Correlation, Data Mining, Machine Learning, Property Valuation, Random Forest,
Real Estate Appraisal, Statistics, Strategic Management, Strategy.

INTRODUCTION

Strategic management in this context, involves the careful formulation, implementation,
and evaluation of the major measurable and achievable goals and policies taken by partner(s) or
top management staff of estate surveying and valuation firms (ESVFs) based on the
consideration of resources, quantitative and qualitative assessments of the internal and external
environments in which the firms operate. Strategic management process ensures that stated
objectives are achieved using the needed resources (factors of production). Strategic
management in real estate appraisal or property valuation is rarely discussed.

The aim of this paper is to predict the usage of strategic management tools and
techniques using the number of training undertaken by Estate Surveyors and Valuers (ESVS) in
Lagos, Nigeria. Strategic management tools and techniques (SMTTSs) are a collection of business
strategies that organizations can use to implement their plans and achieve a sustained
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competitive advantage. Researchers have developed some SMTTSs, which are somewhat related
but distinct to address unique aspects of strategy crafting, planning, implementation and
evaluation. The choice of the use of SMTTs depends on the nature of the strategy, timeline,
organizational strengths and weaknesses, and organizational structure of the firm. Several of the
most widely used tools are but not limited to the following: mission and vision statements, PEST
or PESTLE analysis, SWOT analysis, benchmarking, value chain analysis, VRIO analysis and
McKinsey 7s Model. Without SMTTs, it would be challenging to implement, track and evaluate
strategy in organizations effectively. Again the use of SMTTs in real estate appraisal or property
valuation is rarely discussed.

LITERATURE REVIEW
Strategic Management and Property Valuation

The use of the hedonic pricing model in property valuation or real estate investment
appraisal has been a traditional method used by corporations in strategic management decisions
in forecasting firm growth, profitability and resource optimization (Reeves et al., 2020). Since
the core competencies of ESVFs are property valuation and real estate investment appraisal,
most of the strategies lie on implementing policies that will ensure that innovative methods are
used, which consequently leads to the attainment of the goals set by them. In terms of innovative
methods, research concluded that the application of blockchain technology in real estate
appraisal helped in strategic management decisions (Veuger, 2018). The application will help in
reducing the effect of unforeseeable disruption in variables used in property valuation and real
estate investment appraisal (hedonic pricing model) and thereby assist in determining
competitive strength. Although strategic management is a non-financial factor, it is highly
needed to make capital budgeting decisions since the long-term viability and sustainability of
any firm require the implementation of strategies (Al-Mutairi et al., 2018).

Under normal circumstances, some factors are strategic in the determination of real estate
values, and those factors are routinely incorporated in any valuation model (Thanasi Boce,
2016). These factors work well when the volatility in value is within an acceptable range and can
be used to appraise residential and commercial houses, schools, public offices and
hospitals (McHugh, 2014). It is common knowledge that volatility in real estate's value poses a
challenge to as the volatility induces uncertainties in estimation of property market values, which
affects the income and turnover of ESVFs (Botzem & Dobusch, 2017). A long term strategic
plan is necessary to mitigate the adverse effects of volatility of real estate pricing. Concessions
can be used as strategies in this aspect. Concession works well when the value of the property is
affected due to house remodeling, renovation, redevelopment, or refurbishment (Manganelli &
Tajani, 2014). Apart from volatility, other factors can present enormous challenges; for instance,
resident's dissatisfaction of their properties has high negative impact on real estate
valuation (Ferreira, 2016). Neighborhood noise and environmental pollution are also
unwelcomed guests in real estate valuations as they strategically help in determining the market
value of the property (Szopinska & Krajewska, 2016). Examples are houses located close to
airports, mines, quarries, harbors, nuclear plants, and manufacturing industries. In the same vein,
environmental disasters can alter the strategic plan of any ESVF as the effects are likely to affect
the values of properties in the affected areas greatly. Changes in technology and other socio-
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economic variables can also affect the pricing elasticities of property, and strategic management
is needed to confer flexibility in such cases (Baldi, 2013).

Strategic Management and Data Mining

Data mining and machine learning tools have been applied to ensure that strategies are
implemented and evaluated to achieve the stated objectives, leading to sound managerial
decisions. The ever increasing changes in the business world necessitated by advances in
technology and generation of vast amounts of data have led to a demand for a faster, confident
and reliable decision making by business owners (Hoffmann Souza et al., 2020). Decisions are
now made from analysis of a huge amount of data obtained through strategic or operational
management processes (Tang, 2020). Some examples are given. Firstly, data mining techniques
were used to model fire danger using information from various factors. The information obtained
from the model was used the strategic management of forest fires (Eskandari et al., 2020).
Secondly, data mining tools were used to classify safety scenarios in buildings, which can be
applied as strategic guidelines in securing office apartments against environmental
hazards (Haeri, 2020).

Data mining is used to mine data generated through strategic management and predict the
likely outcome of how the objectives will look after the strategic management process is
completed. This will help to optimize the resources allocated in the process, thereby reducing
uncertainties and pitfalls inherent in the strategic management processes (Dela Cruz et al., 2020).
Strategic management processes are often complicated, with a lot of loops and interconnections.
Such intricate patterns can be uncovered using data mining models or machine learning tools.
For instance, various factors can lead to the reduction of the accuracy of assessing a firm's
internal and external environments, which are highly needed in strategic management (Préllochs
& Feuerriegel, 2020). Data mining models can help obtain the pattern of such complex
interrelationships, which helps in the smooth implementation of strategies in organizations.

Feedbacks are used as a vital assessment tool to evaluate the state of customer
satisfaction on goods and services. The dynamic business environment and availability of big
data obtained from customers as feedback are analyzed to facilitate decision making. Data
mining tools are robust in handling feedback data. The information obtained from the analysis of
feedback data is used in strategic management, which aims to gain a competitive advantage and
maintain customer loyalty and improve customer patronage (de Sousa et al., 2020).

Real Estate Valuation and Data Mining

Data mining tools estimate market values of properties better than traditional models.
Traditional models fail in the presence of huge data and the presence of a large number of
variables. Hence, inaccurate estimates that deviate significantly from the expectations are
inevitable by using the traditional models. Data mining models yield estimates that are closer to
the anticipated market values of properties and can handle a huge amount of data and
variables (Al-Sit & Al-Hamadin, 2020). In addition, data mining tools can handle interactions of
variables in valuation models. Artificial neural networks (Iroham et al., 2020; Peter et al., 2020),
genetic algorithm (Okagbue et al., 2020), boosted regression tree (Bin et al., 2020), and deep
machine learning algorithms (Wang et al., 2019) have been applied in real estate valuation. At
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times, data mining tools can be used to optimize some parameters (Iroham et al., 2019) or
incorporate some factors used in real estate appraisal (Bin et al., 2019).

MATERIALS AND METHODS
The summary of all the methods and tools used to obtain the results are stated.

Nature of data: A field survey.

Time of survey: The survey was carried out between April and May, 2020.

Target population: Estate Surveyors and Valuers (ESVs) in Lagos, Nigeria.

Sampling frame: The sampling frame is ESVFs in Lagos, Nigeria.

Sampling method: Purposive sampling

Instrument of data collection: Questionnaire.

Sample size used in data analysis: 189

Target variable: SMTT. The respondents were asked to choose as many as possible.
Sixty-six (66) SMTT was made available. Some of the SMTT are Cost-benefit Analysis,
networking, One-to-one Marketing, analysis of employee satisfaction, Customer
Satisfaction Analysis, diversification, Mission and Vision Statements, outsourcing,
SWOT analysis and others.

Independent variable: Number of trainings (NOT) undergone by the respondents. Some
of the trainings typical of ESVs in Nigeria are MCPD, MBA, entrepreneurship and in-
service training.

Nature of variables: The target variable (SMTT) is continuous while the independent
variable (NOT) is categorical.

Data analysis tools: Minitab 17.0 and Orange software. The former was used for the
bivariate analysis while the later was used for data mining.

Data mining model: Regression

RESULTS

Bivariate analysis was done to determine the relationship between SMTT and NOT and
the result is presented in Table 1.

Table 1
BIVARIATE ANALYSIS SUMMARY
Statistic Value

Covariance 0.790189
Correlation 0.098022
Coefficient of determination | 0.0096084
T test 1.3469258

P value (t test) 0.179634

Jarque Bera test (SMTT) 386.93*

Anderson- Darling test (NOT) | 5.5613*

Note: *p value < 0.05

Covariance, correlation, and coefficient of determination between the two variables were
found to be 0.790, 0.098, and 0.010, respectively. The correlation was not significant at a p-value
less than 0.05, and hence, there is no relationship between SMTT and NOT. The weak non-
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significant positive correlation yielded a near-zero coefficient of determination. The t-test
showed that the two variables are from the distributions. Jarque Bera and Anderson- Darling
tests showed that the distributions of SMTT and NOT are not from normal distribution.

The data were passed through eight data mining models. The number of training
undertaken by ESVs was used to predict the SMTT usage. The model evaluation was presented
in Table 2 where it can be seen that random forest (RF) performed better than the other six
models using the Mean square error (MSE), root mean square error (RMSE), mean absolute error
(MAE) and coefficient of determination (R2) as evaluation metrics. The model performance in
decreasing order is RF, linear regression (LR), classification tree (CT) or simply tree, constant
model, support vector machine (SVM), KNN (K-nearest neighbor), adaptive boosting (AB) and
NN (neural network).

Table 2
MODEL EVALUATION OF THE DATA MINING MODELS

Model MSE RMSE MAE R?
RF 89.566 9.464 6.856 0.018
LR 89.997 9.487 6.870 0.014
CT 90.007 9.487 6.871 0.014
Constant 92.581 9.622 7.058 -0.015
SVM 96.636 9.830 6.515 -0.059
KNN 100.837 10.042 7.580 -0.105
AB 103.261 10.162 7.802 -0.132
NN 111.269 10.548 6.892 -0.219

In order to visually understand the performances of the models, the predicted values from
the top three models were plotted with the original SMTT data. The plots are for random forest
(Figure 1), linear regression (Figure 2) and classification tree (Figure 3). It could be seen that the

three plots are similar which collaborates the evaluation results of Table 2.
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LINE GRAPH OF SMTT AND PREDICTED ONE BY CLASSIFICATION TREE
MODEL

CONCLUSION

Although strategic management tools and techniques (SMTT) usage is not related to the
number of training (NOT) undergone by Estate surveyors and valuers (ESVs) in Lagos, Nigeria,
data mining models have shown that SMTT can be predicted using NOT. Considering the
enormous benefits of using SMTT by estate surveying and valuation firms (ESVFs), this work
has shown that the number of training by the professionals in Lagos has not led to increased
SMTT usage. Awareness of the importance of SMTT is urgently needed, and strategic
management should be incorporated into the various training undertaken by ESVs.
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