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Empirical Model for Determination of Rent within M.1.

Wushishi Housing Estate, Minna, Niger — State

Remiki O AL Odumosy J QO Popoola N, L, Ogungbenveo N, Falana B 1

Doparment of bate Management and Valuation. Vederal | ety of Toehnology, Ninng
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ABSIFRCE  An ampivioal mode! for rental value

prediction is herein presented constdering the key factors that serve as it

Using ML Washishy Housing Fstate in Minng, three (1) Linear models (With difterent number of parameters)

A & polynomial model have been used in this research with the

polvnomial model adopted as the most suitable model, The

Sty Wiontitied the major determinant tactors of rental \ alues within the study area.
- .. % \ 1 1 ;
Reywords  Ren! Value, Mathematical maodel, Determinant factors
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L. Introduction

In recent times, determination of rent in Nigeria has often
been loft basikally to the choice of the House owner who
Bxes prices based on his estimation of what the rent should
de. Subsegquently. as population increases, the rental values
further continue 1o 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 remt 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.

{71 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.1 Wushishi Housing Estate, Minna, Niger - State as

2. Real Property Value Determinants

Published online at http * joumnal sapub org economics
Copynght © 2013 Scientific & Academic Publishing All Rights Reserved

Gienerally, property refers to anvthing that can be owned
oF possessed; it can be tangible asset or an intangible asset,
However, real estate means property |8]. Real estate differs
(rom personal property in that the former s tangible while
the later is intangible, Personal property refors (o things that
are movable and not permanently atfixed to land 8], while
real property means land or resources embodied in land of
which neither is physically movable |9,

Value 18 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 o commaodity
o 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 fuctors 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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aarage, number of toilet, and so on, uu:_uimlr;lﬂ ?ﬁ:i;;:ﬁi;
individual’s purchasing power, the !Lﬂf crilth e
nflation rates in the uuuﬂf"y ] mﬂ.mlﬂ:mﬂ, ?rhr;mrhuud
housing are subject to the m[hmnr..:e of varlf}Uh ne' Ehnuls i
characteristics, such as the CI':“'I'W of nc:drz}’ 5'.’1: me;ll of
quality of the community environment, thcbrwztﬂiies i
neighbouring lands, and the status of public

n{rastructure,

3. Study Area

The study area used for this research are the flats located
within M, | Wushishi Housing Estate, along the western

mpirical Model for L
ok M. Wushishi Housing [state, Mi

-

Determination of Rent within
nna. Niger — State

Bye-Pass, Minna. The estaie is a government resic,
estate built by the Niger State government 1o relies
within the state capital of the pressure of getrin, .
accommodation within the estate. Almgh_ the
within the blocks are homogeneous. the design (Hous.
and House finishing) vary across the blocks in-order 1, _
workers across all various Income level to purchase
their means. | |
Besides, as the residents mOVE into the' site.
alterations (renovations, replacements and in fou y
attachment structures) have been done haphazardl, .

the estate. Figure 1 shows a planimetric view of the

B

ared.
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Figure 1. Map showing the study area
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| :-"'__f"""'" | imposed on the various data thus converting them into
, H B Rsters tsedd s 88 shown in numeric format as shown in the table.
T ¢ _ data analysis, numerical weights were

2\ Table 1. The Data Used and their classification

r:.'* 3 “ | Parameter Types Numeric Value
5 'I " | l - — i i
L4 ) I-Bedroom Apartment ]

Type of Building 2-Bedroom Flat 2
A 3-Bedroom Flat 3
Area <= 250 Sq. Mts 1

Size of Land (Area) 250 Sq. Mts< Area <= 420 Sq. Mts 2
! Area > 420 Sq. Mts 3
No Vehicle I

1 Vehicle 2

More than 1 Vehicles 3

Mai-ruwa ]

Well 2

Bore-Hole 3

Refuse Burning 1

Indiscriminate Dumping 2

Scavangers 3

Untarred and Erosion-Prone Roads 1
Untarred Access Road | 2

Tarred Access Road 3

Cement |

Carpet Tiles 2

Floor Tiles | 3

Zine f‘ 1

Aluminium 2

Others 3

Ordinary Board 1

Asbestors 2

PVC 3

Wooden Door = 1

Metal Door 2

Fancy Door . 3

No Paint / Sand Screed 1

Emulsion Paint 2

Texcoat 3

_ Local Toilet g 1

 Mini Waer Closet 2

~ Flush System 3
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FEquation 2 can then be re-written as equation, 5

Kemiki O. A, eral :  Lmpirical Model for l)ﬁ‘ltl‘l’l’l?f‘lﬂﬁﬂﬂ fJf Rent within
Ve M 1. Wushishi Housing Fstate, Minna. Niger - Stale

Since the data are basically of two (2) k.ind.a‘i 'I'ablu l) e
spatial (Land Based Factors) and non-spatial (Service based PR = (Ao + Ay, Propertysy. + Az'Rﬂadih

Factors and  House Finishings): the non-spatial data and ot
(wo of the spatial data (House Type and Car Park) were

collected  from the residents within the estate through Fquation 3 above describes a simple case of -
questionnaires. _ regression model. | ‘ |
[he Size of the Land (Area) however was determined Situations however arise mﬂﬁ;{rﬂﬂ"y where the Ot

through chain survey method. Having measured the ¢ ouents vary rapidly over time and as such cyp,,

L

dimensions (and the diagonals where applicable) around described by 2 linear model and the use of 2 polyr.
cach parcel of land, the Eular’s rule for area computation was .. ac inevitable. Since such polynomials are multiy,.

then used as shown by equations 1(a) and (b). in nature, the expansion of such'pﬁlyn omial is giy..
§ iy h+¢c (1a) conventional mathematics as equation 4:
? P =Efn_=ﬂamx‘yfz"; wherei+j+k<pn ._

-~ - - - N(xyz)
Area = /(s —a)¢+ (s=b) +(s—c)* (lb) . ;
/e The methodology adopted for this study is presente,
Figure 2. '

5. Methodology Based on the nomenclature stated m table 1, regres:. .
analysis was run to determine suitable linear models that ..

| 15] gave a mathematical model of house prices and rents be used for predicting rental values within the study ares
in a frictionless market (Equ. 1) such that rent should cover twelve (12) parameters were first considered in linear mo .
the user cost of housing; 1. Also a correlation test was performed between the rer,
Ry = Pl +1")A=17)+ 6 + A — E.Grpq] (2) values and the twelve (12) parﬂ:me:ters.*Res_ults of t:-
correlation test however shows that only six (6) out of 1.

flfrsém Interest Rate twelve initial parameters are significant in the rental va .
7,/ = Property Tax Rate determination.

.Y = Marginal Income Tax Rate A second iteration was thereafter done (called Regressi:-
§; = Combined Maintenance and Depreciation Rate analysis 2) in the methodology flow chart using the six (¢
Ay = Risk Premium associated with housing most significantly correlated parameters (i.e Size of Lan-
E Gy = Expected Capital Gains Water Source, Access Road, Waste Disposal, Sewa::
Equation | mathematically describes the situation >YStem and Internal Wall) and the obtained predictive mod:

applicable to a new construction, however in an unstable
economy where most of the economic indices required to
satisfy equation | are seemingly uncertain, a simple
regression model could be idealized as proposed in equation
.7,

=

PR = f(Measurable Parameters) (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

called linear model 2.

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

The linear predictive models developed are as shown ir
equations 6 (a — c) and the polynomial model in equ. 6(d)

Rent = — 288.64 — 6245.56H ousery,, —30110.86Landy,,, + 8.37Carp,,;, + 26383.60Waters,,, ..
+ 15084.71Wasteppos + 117768.25Accesspnq + 2457.64F lootry,e — 2514.12Ro0fr,,,
— 10238.44Ceilingy,,, — 8404.10Doory,,, + 3327.76Internaly,;, + 21441.125ewage_System (62

Rent = — 29165.,92 — 22672.18Landg,, + 29324.69 Waters,,,.. + 14769.68 Wastepsposal
+ 107392.67Accesspyuq + 2298.75 Internaly,, + 14906.08Sewage_System (6]

]
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Kemiki O. A. ef al:  Empirical Model for Dr:tcrmi.natiun f’]f Rent within
M 1. Wushishi Housing Estate. Minna, Niger - State

the level of correlation between parameters ang y,
" Tis

: ' Its .
6. Results / Discussion of Resu eluc of properties within the study area.

|
F,

Shown in Tables 2(a - ¢) is the correlation table indicating

Table 2(a). Correlation Matrix of relationship betwee

o Rental Value and the parameters under study

¢ | Ceili Do Infermai |
; ] Access Floor Roo CHINE or nternal
: Type | Land | Car Water ‘T‘saslc ; s Type Type Type Wall
Rent onse || Size Park Source Disposal Roa Yp 2t ]
Rent ! Ly
e | a9 I
House
Land 1 oss 100 1
aZe
Car Park -0.13 -0.19 0.24 1
watet | pss | 020 || 637 | 047 1
Source
wase 1 oss | s | o9 | o8| oas I
Disposal
%o | o [ 033 .| o8| w008 | 025 0.23 1
Road
e 008 | 024 | -003 | -042 | -029 0.18 0.12 1
| Type
| Roof
, 0.08 0.32 -0.09 -0.20 -0.44 0.02 0.18 0.56 |
Type
Ceil
;:ng 001 | 020 | -030 | -039 | -044 0.11 0.03 0.66 | 063 I
vpe
Do
r | B3 627 |voas (o2t -04p -0.05 0.27 038 | 0.63 0.23 I
ype
Int I
wal | 050 | 011 | 042 | 004 | 0.4 -0.11 065 | =018 | 035 | -008 | 021 1
Sewage
= 25 - 2 :
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
Table 2(b). Correlation Matrix of relationship between Rental Value and selected parameters
Rent Land Size A Waste Access Internal Sewage
= Source Disposal Road Wall System
Rent I
Land_Size 0.5613 1
Water Source 0.3252 0.3679 1
Waste Disposal 0.3491 0.0863 0.1777 I
Access Road 0.8396 0.7807 0.2499 0.2301 ]
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

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

Rent Land Based Factors Service Based Factors House Finishing
Rent I
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 are o sclentifically justify the reduction 6 nusiber ol
Mmm‘dﬂﬂfrﬁlevmme} are. parameters used for building the lnear models and slan

1. Available and well tarred Access Road (Location)-0.84  determine the most suitable model for rental vahie predictiog

2. The size of the Land upon which the property is situated within the study area. the statistics of the regression analyais
(a prubahly reason for this could include t.h;% allowance run in each of the three iterations were compared as show i
of easement, convenience and recreation ground for the table J.

(access road. good water and waste disposal tneility) (o
tenants rather than choosing coatly hovse finiahing il ne
costly rooling materinl, expensive doors, Hoor (iles e f

tenant) — 0.56 As shown from table 3, although. the goodness of 1t ol the
3. A well painted and decorated internal Wall — 0.50 first model seems to be more suitable, a look af the T facto
4 A well planned means of waste disposal — 0 'i‘i“ indicate that he smaller the number of parameters vaed, the

T more their significance on the resulting model Therefore,
5. An hygienic and constant water source — (0,33 . 1 -
y& ource - 0.3: Linear Model 3 is statistically the most suitable Tinea

6. A and decent Sewa * =02 ol h il W
good ge System —0.25 predictive model for rental value determination within the

Categorizing these parameters into three (3) convenient  study area.
classes, table 2(c) shows us that tenants within the study area Finally, the polynomial model was then compared with
will pay more for service based factors that they can enjoy  the linear model 3 to evaluate its suitability. Table 3 shows
rather than the Land based factors or the House finishing. It the residuals of predicted values using the Hnear model

is therefore advisable that property owners within the study  polynomial model and the actual value at 23 sample
area should rather spend more money on providing services  properties.

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

All Factors Selected Factors Classified Factors
(12 Parameters) (6 Parameters) (3 Factors)
(Linear Model 1) (Linear Model 2) (L inear Model 1)
R Square 0.7918 0.7762 (). 7058
Adjusted R Square 0.5420 (0,692 (0.6594
F Table 3.169851065 9.2473794 36 15 19657091
F Computed 0.038496783 0.000182027 (0. 000028

RESIDUAL PLOT OF PREDICTED RENTAL VALUES USING THE
LINEAR AND POLYNOMIAL MODEL
80000 |

| 60000 | , =

3 | A

e 40000 -

z.

e 20000 _
' : ] e——linear (Classified)
J -% 2 $ ! ; = :}'1 w——Polynominl (Classifiod)

2 —20000 | ¥

o
I -40000 \ =
L -60000 Event

Figure 2,
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456 . | of
M.1. Wushishi Housing Estate, Minna, Niger = State

- ' tual Val
Tabled. Residual of Predicted Value (Linear Model 3 and Polynomial Model) with Actiuat Value

e s RN tALE s N
e T R ot i

(Classified Factors) (Classified Factors) o

| Bvent] _ 24233 17269 250000 2
B TR T 11017 250000
T Byents 24233 17269 250000
s Event 4 589406 51056 250000
Event § 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 that property owners should rather focus on service base:
gives a better fit at most of the sample properties as the factors and the internal wall if they desire increased rent:
residuals obtained from it are smaller compared to that of the income from their properties, rather than waste money o
linear model. However, anomalous behavior is observed at  other house finishes like floor tiles, ceiling type, doors o
few locations such as event 13, event 14, event 22 and event  roofing sheet.

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 Pnlynnmial model. REFERENCES
) [1] Thompson. B.. and Tsolacos, (2000). Projections in the
7. Conclusions Industrial Property Market using a Simultaneous Equatior

System, Journal of Real Estate Research 19(1-2), 165-88.

An empirical model for prediction of rental values within
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pn.rl}f{mrnlal model has proven better than the linear model Case of Auckland”. Paper Presented at the Proceedings of th¢
within the study area and is therefore recommended. Sth International Structural Engineering and Constructio’
This study has also identified the key determinants of Conference. Shunan, Japan.
rental value within ' ' -
e the E‘;}Udy area as; Access Road, Land Size., 3] McGou ¢h, T., Tsolacos, S., Olkkonen, O. (2000) --ler:
» Waste disposal, Water source and Sewage Predictability of Office Property Returns in Helsinki. Journ?
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