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Abstract  An empirical model for rental value prediction is herein presented considering the key factors that serve as its 
determinants. Using M.I. Wushishi Housing Estate in Minna, three (3) Linear models (with different number of parameters) 
and a polynomial model have been used in this research with the polynomial model adopted as the most suitable model. The 
study identified the major determinant factors of rental values within the study area. 
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1. Introduction 
In recent times, determination of rent in Nigeria has often 

been left basically to the choice of the House owner who 
fixes prices based on his estimation of what the rent should 
be. Subsequently, as population increases, the rental values 
further continue to rise in response to demand and supply 
factors. This in most cases leaves the tenant as the person to 
bear the brunt of the (in most cases) unjustifiable flagrant 
house rent as the rents are increased with or without any 
further improvement on the building. 

Previous studies in real estate have examined the 
determinants of rents on industrial Properties [1], residential 
apartments [2] and shopping center rents [3] in the United 
States.  

In the Nigerian context, [4], [5], and [6] among other 
authors have carried out research on the determinants of rent 
on residential, industrial and commercial properties. 

[7] studies the relationship between house price and rent 
using the standard error correction model and the long 
horizon regression model since rent-price ratio is an 
indicator of valuation in the housing market. 

An empirical model for rents fixing is therefore here-in 
proposed which puts into consideration, the location of the 
property, Size of Land, type of house and other 
improvements (Services and Finishings) on the property 
using M.I Wushishi Housing Estate, Minna, Niger - State as 
case study. 

2. Real Property Value Determinants 
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Generally, property refers to anything that can be owned 
or possessed; it can be tangible asset or an intangible asset. 
However, real estate means property [8]. Real estate differs 
from personal property in that the former is tangible while 
the later is intangible. Personal property refers to things that 
are movable and not permanently affixed to land [8], while 
real property means land or resources embodied in land of 
which neither is physically movable [9]. 

Value is a subjective term and has many meaning 
depending on the context in which it is being used. A single 
property can therefore have different values such as sales 
value, rental value, and mortgage value amongst others. 
Estate values and economics usually express value in 
monetary terms and defined it as the power of a commodity 
to command other commodities in exchange [10]. The 
concern of land economists and appraisers is with the 
economic and market values. Valuer uses the word “value” 
to depict “market value” ([11]; [12]). 

Value of real estate is a function of physical, locational 
and legal characteristics of the property [8] and it is being 
influenced by; increase or decrease in population, change in 
age distribution of population, change in taste and fashion, 
change in technology, change in building methods, change in 
building cost, inflation and deflation, change in culture and 
planning control, Institutional factor, location and 
complementary uses ([12]; [10]). 

[10] identifies seven factors that affect property values. 
These factors are; population (increase or decrease), changes 
in fashion and taste, institutional factors (these are factors 
relating to people’s culture, religious belief and government 
action), technological factors, economic factors, location and 
complementary uses. [13] also identifies these factors under 
three major groups as external factors, internal factors and 
economic factors. The external factors include location and 
accessibility, internal factors include the individual features 
of the property such as number of bedrooms, plot size, 
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garage, number of toilet, and so on, economic factors include 
individual’s purchasing power, the level of interest and 
inflation rates in the country. [14] maintained that prices of 
housing are subject to the influence of various neighborhood 
characteristics, such as the quality of nearby schools, the 
quality of the community environment, the development of 
neighbouring lands, and the status of public utilities and 
infrastructure. 

3. Study Area 
The study area used for this research are the flats located 

within M. I Wushishi Housing Estate, along the western 

Bye-Pass, Minna. The estate is a government residential 
estate built by the Niger State government to relief worker 
within the state capital of the pressure of getting decent 
accommodation within the estate. Although, the design 
within the blocks are homogeneous, the design (House Type 
and House finishing) vary across the blocks in-order to allow 
workers across all various income level to purchase within 
their means. 

Besides, as the residents move into the site, certain 
alterations (renovations, replacements and in few cases 
attachment structures) have been done haphazardly across 
the estate. Figure 1 shows a planimetric view of the study 
area. 

 

Figure 1.  Map showing the study area 
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4. Data Used 
In this research, the parameters used are as shown in  

Table 1. For ease of data analysis, numerical weights were 

imposed on the various data thus converting them into 
numeric format as shown in the table.  

Table 1.  The Data Used and their classification 

Classification Parameter Types Numeric_Value 

Land Based Factors 
(Spatial Data) 

Type of Building 

1-Bedroom Apartment 1 

2-Bedroom Flat 2 

3-Bedroom Flat 3 

Size of Land (Area) 

Area <= 250 Sq. Mts 1 

250 Sq. Mts< Area <= 420 Sq. Mts 2 

Area > 420 Sq. Mts 3 

Car Park (Space) 

No Vehicle 1 

1 Vehicle 2 

More than 1 Vehicles 3 

Service Based Factors 
(Non-Spatial Data) 

Water Source 

Mai-ruwa 1 

Well 2 

Bore-Hole 3 

Waste Disposal 

Refuse Burning 1 

Indiscriminate Dumping 2 

Scavangers 3 

Access Road 

Untarred and Erosion-Prone Roads 1 

Untarred Access Road 2 

Tarred Access Road 3 

House Finishings 
(Non-Spatial Data) 

Floor Type 

Cement 1 

Carpet Tiles 2 

Floor Tiles 3 

Roof Type 

Zinc 1 

Aluminium 2 

Others 3 

Ceiling Type 

Ordinary Board 1 

Asbestors 2 

PVC 3 

Door Type 

Wooden Door 1 

Metal Door 2 

Fancy Door 3 

Internal Wall 

No Paint / Sand Screed 1 

Emulsion Paint 2 

Texcoat 3 

Sewage Sys 

Local Toilet 1 

Mini Water Closet 2 

Flush System 3 
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Since the data are basically of two (2) kinds (Table 1) i.e 
spatial (Land Based Factors) and non-spatial (Service based 
Factors and  House Finishings); the non-spatial data and 
two of the spatial data (House Type and Car Park) were 
collected from the residents within the estate through 
questionnaires.  

The Size of the Land (Area) however was determined 
through chain survey method. Having measured the 
dimensions (and the diagonals where applicable) around 
each parcel of land, the Eular’s rule for area computation was 
then used as shown by equations 1(a) and (b). 

𝑠𝑠 =  𝑎𝑎+ 𝑏𝑏+ 𝑐𝑐
3

     (1a) 

𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 = �(𝑠𝑠 − 𝑎𝑎)2 + (𝑠𝑠 − 𝑏𝑏)2 + (𝑠𝑠 − 𝑐𝑐)2 (1b) 

5. Methodology 
[15] gave a mathematical model of house prices and rents 

in a frictionless market (Equ. 1) such that rent should cover 
the user cost of housing: 

𝑅𝑅𝑡𝑡 =  𝑃𝑃𝑡𝑡[(𝑖𝑖𝑡𝑡 + 𝜏𝜏𝑡𝑡𝑝𝑝)(1 − 𝜏𝜏𝑡𝑡𝑦𝑦) + 𝛿𝛿𝑡𝑡 + 𝜆𝜆𝑡𝑡 − 𝐸𝐸𝑡𝑡𝐺𝐺𝑡𝑡+1]  (2) 
Where: 
𝑖𝑖𝑡𝑡 = 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 
𝜏𝜏𝑡𝑡𝑝𝑝 = 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑇𝑇𝑇𝑇𝑇𝑇 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 
𝜏𝜏𝑡𝑡 𝑦𝑦 = 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝑇𝑇𝑇𝑇𝑇𝑇 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 
𝛿𝛿𝑡𝑡 = 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 𝑎𝑎𝑎𝑎𝑎𝑎 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 
𝜆𝜆𝑡𝑡 = 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑤𝑤𝑤𝑤𝑤𝑤ℎ ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 
𝐸𝐸𝑡𝑡𝐺𝐺𝑡𝑡+1 = 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 
Equation 1 mathematically describes the situation 

applicable to a new construction, however in an unstable 
economy where most of the economic indices required to 
satisfy equation 1 are seemingly uncertain, a simple 
regression model could be idealized as proposed in equation 
2 

𝑃𝑃𝑃𝑃 = 𝑓𝑓(𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃)   (3) 
Where: 
PR = Property Rent 
The measurable parameters include: 
Size of Property, Location of Property, Availability of 

Access Road, Water Source, Sewage System, Type of 
Ceiling e.t.c 

 

Equation 2 can then be re-written as equation 3 

𝑃𝑃𝑃𝑃 = (𝐴𝐴0 + 𝐴𝐴1. 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑦𝑦𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 + 𝐴𝐴2. 𝑅𝑅𝑅𝑅𝑅𝑅𝑑𝑑𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇  

+ 𝐴𝐴3.𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑟𝑟𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 + ⋯)             (4) 

Equation 3 above describes a simple case of a linear 
regression model. 

Situations however arise occasionally where the outcome 
of events vary rapidly over time and as such cannot be 
described by a linear model and the use of a polynomial 
becomes inevitable. Since such polynomials are multivariate 
in nature, the expansion of such polynomial is given by 
conventional mathematics as equation 4: 

𝑃𝑃𝑛𝑛(𝑥𝑥,𝑦𝑦,𝑧𝑧) =  ∑ 𝑎𝑎𝑚𝑚𝑛𝑛
𝑚𝑚=0 𝑥𝑥𝑖𝑖𝑦𝑦𝑗𝑗 𝑧𝑧𝑘𝑘  ;   𝑤𝑤ℎ𝑒𝑒𝑒𝑒𝑒𝑒 𝑖𝑖 + 𝑗𝑗 + 𝑘𝑘 ≤ 𝑚𝑚 (5) 

The methodology adopted for this study is presented in 
Figure 2. 

Based on the nomenclature stated in table 1, regression 
analysis was run to determine suitable linear models that can 
be used for predicting rental values within the study area. All 
twelve (12) parameters were first considered in linear model 
1. Also a correlation test was performed between the rental 
values and the twelve (12) parameters. Results of the 
correlation test however shows that only six (6) out of the 
twelve initial parameters are significant in the rental value 
determination.  

A second iteration was thereafter done (called Regression 
analysis 2) in the methodology flow chart using the six (6) 
most significantly correlated parameters (i.e Size of Land, 
Water Source, Access Road, Waste Disposal, Sewage 
System and Internal Wall) and the obtained predictive model 
called linear model 2.  

Finally, the six (6) significant parameters were then 
concatenated into numerical values in their three (3) 
respective classes (i.e. Land Based Factors, Service Based 
Factors and House Finishing) while still ensuring that all 
classes have equal weight; reducing the parameters to three 
(3). A design matrix was then formulated from which the 
least squares technique was used to determine a linear model 
(called linear model 3 in the methodology flow chart) and a 
polynomial model for rental rate prediction within the study 
area. 

The linear predictive models developed are as shown in 
equations 6 (a – c) and the polynomial model in equ. 6(d) 
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     + 107392.67𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑠𝑠𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 + 2298.75 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑙𝑙𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 + 14906.08𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆_𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆                     (6b) 
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Figure 2.  Methodology Flow Chart 
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6. Results / Discussion of Results 
Shown in Tables 2(a – c) is the correlation table indicating 

the level of correlation between parameters and the rental 
value of properties within the study area.  

 
 

Table 2(a).  Correlation Matrix of relationship between Rental Value and the parameters under study 

 
 

Rent Type 
House 

Land 
Size 

Car 
Park 

Water 
Source 

Waste 
Disposal 

Access 
Road 

Floor 
Type 

Roof 
Type 

Ceiling 
Type 

Door 
Type 

Internal 
Wall 

Sewage 
System 

Rent 1 
            

Type 
House 0.19 1 

           
Land 
Size 0.56 -0.17 1 

          
Car Park -0.13 -0.19 0.24 1 

         
Water 
Source 0.33 0.10 0.37 0.17 1 

        
Waste 

Disposal 0.35 0.55 0.09 -0.34 0.18 1 
       

Access 
Road 0.84 0.13 0.78 -0.08 0.25 0.23 1 

      
Floor 
Type 0.08 0.24 -0.03 -0.42 -0.29 0.18 0.12 1 

     
Roof 
Type 0.08 0.32 -0.09 -0.20 -0.44 0.02 0.18 0.56 1 

    
Ceiling 
Type 0.01 0.20 -0.30 -0.39 -0.44 0.11 0.03 0.66 0.63 1 

   
Door 
Type 0.13 0.27 0.18 0.02 -0.10 -0.05 0.27 0.38 0.63 0.23 1 

  
Internal 

Wall 0.50 0.11 0.42 0.04 0.04 -0.11 0.65 -0.18 0.35 -0.08 0.21 1 
 

Sewage 
System 0.25 -0.10 0.16 0.06 -0.39 0.16 0.27 0.52 0.44 0.44 0.34 -0.04 1 

Table 2(b).  Correlation Matrix of relationship between Rental Value and selected parameters 

 
Rent Land_Size Water 

Source 
Waste 

Disposal 
Access 
Road 

Internal 
Wall 

Sewage 
System 

Rent 1 
      

Land_Size 0.5613 1 
     

Water Source 0.3252 0.3679 1 
    

Waste Disposal 0.3491 0.0863 0.1777 1 
   

Access Road 0.8396 0.7807 0.2499 0.2301 1 
  

Internal Wall 0.5009 0.4226 0.0363 -0.1089 0.6471 1 
 

Sewage Sys 0.2520 0.1609 -0.3947 0.1629 0.2726 -0.0363 1 

Table 2(c).  Correlation Matrix of relationship between Rental Value and parameter categorization 

 
Rent Land Based Factors Service Based Factors House Finishing 

Rent 1 
   

Land Based Factors 0.5613 1 
  

Service Based Factors 0.7581 0.6359 1 
 

House Finishings 0.5493 0.4279 0.2650 1 
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Consequent upon Table 2 (a), it is obvious that only six of 
the twelve parameters have much effect on rental values 
within the study area. This therefore means that the most 
critical determinants of rental value within the study area 
(listed in order of relevance) are: 

1. Available and well tarred Access Road (Location) – 
0.84 

2. The size of the Land upon which the property is situated 
(a probably reason for this could include the allowance 
of easement, convenience and recreation ground for the 
tenant) – 0.56 

3. A well painted and decorated internal Wall – 0.50 
4. A well planned means of waste disposal – 0.35 
5. An hygienic and constant water source – 0.33 
6. A good and decent Sewage System – 0.25 
Categorizing these parameters into three (3) convenient 

classes, table 2(c) shows us that tenants within the study area 
will pay more for service based factors that they can enjoy 
rather than the Land based factors or the House finishing. It 
is therefore advisable that property owners within the study 
area should rather spend more money on providing services 

(access road, good water and waste disposal facility) for 
tenants rather than choosing costly house finishing such as 
costly roofing material, expensive doors, floor tiles e.t.c.  

To scientifically justify the reduction in number of 
parameters used for building the linear models, and also 
determine the most suitable model for rental value prediction 
within the study area, the statistics of the regression analysis 
run in each of the three iterations were compared as shown in 
table 3. 

As shown from table 3, although, the goodness of fit of the 
first model seems to be more suitable, a look at the F-factor 
indicate that he smaller the number of parameters used, the 
more their significance on the resulting model. Therefore, 
Linear Model 3 is statistically the most suitable linear 
predictive model for rental value determination within the 
study area. 

Finally, the polynomial model was then compared with 
the linear model 3 to evaluate its suitability. Table 3 shows 
the residuals of predicted values using the linear model 3, 
polynomial model and the actual value at 23 sample 
properties.  

Table 3.  Comparison of the performance of Linear regression model with different number of parameters 

 

All Factors 
(12 Parameters) 

(Linear Model 1) 

Selected Factors 
(6 Parameters) 

(Linear Model 2) 

Classified Factors 
(3 Factors) 

(Linear Model 3) 

R Square 0.7918 0.7762 0.7058 

Adjusted R Square 0.5420 0.6922 0.6594 

F Table 3.169851065 9.247379436 15.19657091 

F Computed 0.038496783 0.000182027 0.000028 

 

 

Figure 2.  
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Table 4.  Residual of Predicted Value (Linear Model 3 and Polynomial Model) with Actual Value 

 
RESIDUALS  

 
Linear 

(Classified Factors) 
Polynomial 

(Classified Factors) 
ACTUAL RENT 

Event 1 24233 17269 250000 

Event 2 -17660 -11017 250000 

Event 3 24233 17269 250000 

Event 4 58946 51056 250000 

Event 5 28228 28208 180000 

Event 6 -1772 -1792 150000 

Event 7 -31772 -31792 120000 

Event 8 -1772 -1792 150000 

Event 9 -10335 902 220000 

Event 10 -33156 -28824 190000 

Event 11 -1772 -1792 150000 

Event 12 31048 24981 190000 

Event 13 10121 22245 120000 

Event 14 10121 22245 120000 

Event 15 -1772 -1792 150000 

Event 16 -17059 1270 100000 

Event 17 38228 38208 190000 

Event 18 -51772 -51792 100000 

Event 19 -1772 -1792 150000 

Event 20 -51772 -51792 100000 

Event 21 12732 2133 120000 

Event 22 -16340 -25156 140000 

Event 23 839 -8406 150000 

 

From Table 4, it is evident that the polynomial model 
gives a better fit at most of the sample properties as the 
residuals obtained from it are smaller compared to that of the 
linear model. However, anomalous behavior is observed at 
few locations such as event 13, event 14, event 22 and event 
23. This probably suggests that the information provided by 
the resident at those locations is false. 

Shown in Figure 2 is a graph of the prediction by the 
Linear and Polynomial model. 

7. Conclusions 
An empirical model for prediction of rental values within 

M. I. Wushishi housing estate has been developed. The 
polynomial model has proven better than the linear model 
within the study area and is therefore recommended. 

This study has also identified the key determinants of 
rental value within the study area as; Access Road, Land Size, 
Internal Wall, Waste disposal, Water source and Sewage 
System. Contrary to conventions, this research result shows 

that property owners should rather focus on service based 
factors and the internal wall if they desire increased rental 
income from their properties, rather than waste money on 
other house finishes like floor tiles, ceiling type, doors or 
roofing sheet. 
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