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ABSTRACT
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The subject of regression analysis concerns the study Qf relati ()fzsl‘llp

among variables for the purpose of constructing models for prediction

and making other inferences. This research work develops a

mathematical model equation that helps in forecasting election results

using Least Square Regression. Data on 2015 Nigeria Presidential
election results were sourced from the Independent National Electoral
Commission (INEC) to. validate the model and result revealed the
global usefulness of the model with standard error of 49.46 and
coefficient of determination 0.064. the equation of the fitted regression
lineis y = —0.226x + 59.78, with slope of -0.226.

Keywords: Buharivyah, Using, Forecasting, Election, Square Method.

Introduction

Mathematics has a versatile |
application but no branch of
mathematics  accentuates  the |
versatility of its application like
mathematical modeling. This is due
to the fact that mathematical
modeling has been found very
indispensable in generating

formulae to describe physical and
non-physical phenomena in nature,

-with the use of numbers and figures
‘to represent the phenomena.

A mathematical model of a complex

‘phenomenon or situation has many
~of the advantages and limitations of

other types of models. Some factors
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" the S?ma’ucm Wil be omitted while th ‘
constructing a mathematical model, the m \:3 2(\?% .
f}w of information he or she w xsh;_\- o 0;; ,:;:\:‘ &\“‘N K
important aims for construction of model Srem
that only important details bee
neglected. |

Mressed. When
P M g the
One of the mosy
S8 1o detine the problem, such
omes visible, while imelevant features ;m

-~ M -\ o gy
Election 1s a procedure that allows members of an organiz
community 1o choose representatives who will hold posit s o
s . ‘ old positions of auth
within 1t. The most important elections selec 0! authority
e ant clections select the leaders of the L ocal

State and National government. The chance “ .
h ) i l < SR ¢ Chance 1o \i(\ S\QC W hi\ W ;%} Sovemn a
these ?\F SETves as an opportunity for the public to make choces about
t?e po.hue:\. programs, and future directions of government action. At this
time, election promotes accountability. The threat of defeat at polls exerts
pressure on those in power to conduct them in a responsible manner and
take account of popular interests and wishes when they make ther
decisions.

The Independent Electoral Commission (INEQ) first conducts voter's
registration exercise prior to the general election. The electoral body uses
these data obtained in the voter registration exercise to short hist the names
of citizens eligible to vote. The elections in this case are conductad using
the secret ballot system. This research work ventured to forecast the
election results in the presidential clection to be conducted in Nigena in
7019 under President Muhammadu Buhari's regime known a8

Buhariyyah regime.

The Voting Process and Forecasting of Election
At the end of every election, outcome of the votens Jocisions at polls are

obtained. This outcome is what is called election result, The n‘sul;
‘ Qac

comprise of the total number of votes casts, the vote casts for

ST sorecasting 18
candidate and invalid votes. B ” ‘}Zme\\
the process of making statements about events whose actuat Quieet h\{
‘ h = PURNE NN N W
(tvpically) have not vet been observed. A common place example “‘;s
S < N . s " . ——t Qe L ate.
be estimation of some variable of terest at some specified fut
— pi——-

——
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1 might refer to forma
Prediction is a similar, but more general te Boste.hc?:c:r%al or longitud mdi:
statistical methods employing 1.!&&?‘3_. ~~~~~~~~~~~ [ ;thc ds. Usage can differ
data, or alternatively to less formal JUdgmenta m hydrology, the term
between areas of application: for example, 1n bngﬁ}ﬁstimates ;
"forecast" and "forecasting" are Sometifnes rcserve" e d.iction" o ;S:: q
values at certain specific future times, while the ter@ P < will
for more general estimates, such as the number of times floods will occur
over a long period. e
Risk and uncertainty are central to forecasting an§ prediction; 1t 1s
generally considered good practice to indicate the degree of }mceﬂamty
attaching to forecasts. In any case, the data must be up to date in order for
the forecast to be as accurate as possible. . o
No matter how forecasters may predict, they seem to believe in pred'lctlon
itself. In determining who will win an election, between two aspirants,
hundreds of conditions determine which one will win. Leadership,
organization, morale, manpower, history, population, and other factors
take their toll of errors in any prediction outcome.
In forecasting an election, the predictor tries to reduce the hundreds of
determining conditions to the smallest number of conditions he believes
to be crucial. Sometimes he uses indicators, in addition to casual
conditions, just as we use straws in the wind or an analysis of the behavior
of air masses to forecast weather, the first being an indicator, the second
being determining conditions.
The impulse to predict is irresistible. Man seeks assurance in the face of
grave impending events. If we didn’t try to predict elections, it probably
would be a sign that we had little regard for the importance of election.
Elections in Nigeria are forms of choosing representatives to the Nigerian
Federal Government and the various states in Nj geria. Nigeria has a multi-

party system, with two recent strong political parties which include
Peoples Democratic Party (PDP) and AlJ] Progressive Congress (APC)
which is the amalgamatiqn of Action Congress of Nigerian (ACN), All

Nigeria Peoples Party (ANPP) and Congress for Progressive Change
(CPC) at state level in late 2013,

—
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ples” Democratic Party (PDP) gy
) e

were resumed in 1999, uagh 70‘:& statej olf the country since elections
. 2015 general election whep )

n All Progressi

\‘Vve

Congres: ) , .

g' s ( APC') took over the presidency, with majority in Leeiclar:
and Gubernatorial elections conducted by Y I “egislative
. DR ucted by Independent National E]
Commission (INEC) April, 2015. SO

In 2015 i .
. genera-l els:cuon, fourteen (14) political parties contested for
presidency, which include AA, ACPN. AD. ADC
HOPE, KOWA, NCP, PDP, PPN. UDP. UPP A7 APC, CPP,
e _ ’ » DEIN, , UPP. Where the major two (2)
pohtical parties are All Progressive Congress with flag bearer Gen
1I;/Iuhammadu Buhari and Peoples Democratic Party (PDP) with flag
earfzr Dr. Ebele Jonathan (GCFR) which was also the incumbent
president, and the contestant from APC was emerged the winner.
The following factors explain the behavior of voters; ethnicity, income
status, time, crisis, literacy level, religious differences among others.
Many voters prefer candidates who share their own religious or ethnic *
background, people with good quality education and who have better
orientation and experience with the electoral process and particularly the
relevance of election to the improvement of their socio economic well-
being will decide to vote for a more experienced and-qualified candidates
when compared with the educationally challenged and the less
experienced persons. As regards to poverty, the use of money also

influences voters’ decision to vote.

Method ) t
The secondary method of data collection was adopted to generate the pas

election results, other information are gotten through personal interviews,
personal observations, and distribution of questionnaire. |

The following data generated from the Independent Electoral ch
Commission (INEC) database were considered and used for the res

work.

icati il.com
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. : esult.
TABLE 1: 2015 Presidential Election ReG‘;E JECTED APC POP OTHERS

pecisTeRe Acoreomep VAL -

SgN e 0 VOTERS VOTERS OTES VUT'ESUU i (3394 368303 19,352
[ ABIA 1,349,134 wpsas 391045 e L R
2 ADAMAWA 151823 708993 63608 11487 sg4ll 893304 16B3G
3 AKWAIBOM 164448l \p74070  L0I7.0B4 ugrs 1976  BBOTBZ 247
4 ANAMBRA 1963427 74430 6BB.5BA g4y 94598  BBOBS  720M
5 BAUCHI 2053484 \094008 1020338 S cigs 361209 533
B BAYELSA 605637 384789 367.067 ogy NS QBT 54
7 L BENIE 1893595 754E34  BB3ZBA nogs 473543 Z5BA0 IS
B BORND 1799669 544759 501920 w06 W4EE 228
9 | CROSS 1144288 500577 450574 13, '

| RIVER
moDET 20M3m  l0ge e 1O 48.5;;2 ;ggggg 35294[}51?&:;
it EBONYI  107I226 {25301 363888 29448 13 e 7im
12 | EO0 1650552 539065 50045l 0733 208483 286, L

| 99 6,466 12648
13 EK 723,255 323733 30088 8754 120331 :
| ENUGU 1381563 BB 573173 p4s3 14157 953003 IBATZ
5 | GOMBE  LiIDJOS 55828 4B0.599 845 361245  9BBT3 1537
16 | IMD 1747 68| g0 702984 28325 133283 503MB3 39483
17 | JBAWA 1815839 153428 1037564 34375 885988 142804 42597
18 | KADUNA 3361793 746031 1617482 32719 1127760 484083 3835
19| KAND 4,943 863 2364434 2128821 43626 1903893 25773 528B3
20 | KATSINA 284274 \578646 1446848 32288 1345441 98837 3733
21 | Kegl 457,763 79287 B77.003 3819 567883 100872 4B2ET
22 | KOGl 1,350,883 416833 421328 7853 264851 149987 24443
23 | KWARA 1181032 489360 440080 2320 30248 132602 7853
24 | LAGDS 5,827,846 |678756 1443688 52289 792460 632377 71188
25 | NASARAWA 1222054 562953 SiIS47 0034 236838 773480 1343
26 {NGER . 1995673 . 933607 BI3EY J00  BSTET 492 31TS3
27 | OGUN 1,709,409 594975 G337 844 308790 207950 0 4337
28 ;,[]N[lﬂ 1,501,543 618,040 361,056 21379 299,889 25|I353 3i173
29 | OSUN 1378113 BB3IBY  B42BI5 278 33803 24939 2984
30 0V 2,344,448 073848 881357 025 528820 W3 9560
31 PLATEAU 187720 \076833 982,388 B304 4230 549515 1937
32 | RNERS 2324300 1643409 156546 8307 BR2%  l4gy -
33 | SOKOTD 166327 988833 834259 Qm g ‘o o
34 | TARABA 1374307 BIBST8 579477 23039 213 o
3% YOBE 107842 50020 47378 nan g s ss
36 | AMFARA 1484341 875048 7RIDZY 19157 e BSE e
31 MBUA BBBST3 3408 308805 oo D22 aAg33 23

0B 154208 128535  4,697.85

Source: www.inec.org.ng (retrieved February 2014 21 30) 2 5

UM BT4Z20 BUABABD 285848 84396%'3 IS s B
i a L}
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From table 1 above the maj ..
; main political parties are: Ps '
Party (PDP) and All Progressive Co y are; Peoples Democratic

: , . ngress (APC) which perf.
meaningfully in the election, the winner won with 48.76 o, of}zoza?rmf'(cii
' vali

votes cast. Votes for the remaini
] aining twelve (12 4 )
considered as others. (12) political parties were

TABLE 2: Results Y; in percentages for the political party that won the

last election in Nigeria against other parties.

SNO  STATE  APC(%)  PDP(%)  OTHERS (%)
2 ADAMAWA  56.66899  38.06113 5.269884
3 AKWA 5.67896 92.68417 1.636866

IBOM
4 ANAMBRA 2548446 93.9371 3.514456
5. BAUCHI 89.59784 8.279354 2.122808
6 BAYELSA 1.397217 97.16737 1.435416
7 BENUE 53.18511 43.19778 3.617107
8 BORNO 91.94867 4.978563 3.072768
9 CROSS 6.088782 89.04436 4.866862
RIVER
10 DELTA 3.806676 94.28392 1.909409
11 EBONYI 0.49622 8.228458 91.27532
12 EDO 39.87662 54.87323 5250151
13  EKITI 38.88607 57.02661 4.087318
14 ENUGU 2.417388 94.42841 3.154199
15 GOMBE 76.30153 20.46134 3.23713
16 IMO 18.20593 76.39964 5.394435
17  JIGAWA 82.65669 13.33198 4.01133
18 KADUNA 68.34077 29.33491 2.324323
19 KANO 87.64306 9.932532 2.424409
20 KATSINA 90.80302 6.6772 2519785
21 KEBBI 79.41065 14.11955 6.46980
22 KOGI 6029111 34.14328 5.56561
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3899
23 KWARA 65.48447 23;6855 4.758636

2; LAGOS 52.97281 42. “)'303 2.174484

25 NASARAWA 45.40249 52'2;666 4.469646

26 NIGER 77.86369 17 5)96i 7750535

27  OGUN 55.08986 37']5812 5.353044

28 ONDO 51.48884 ‘31-;27549 4498374

29 OSUN 57.82614 32'67005 10.40377

30 OYO 56.92619 4-92349 5 192183

31 PLATEAU 42.88432 4.

93.8355 1.795531

32 RIVERS 4.368968 : S oE1216

33  SOKOTO 76.67158 17.367

1.56658 5.075359

34 TARABA 43.35807 51. 0o

35 YOBE 90.76404 5.19163 .966499

36 ZAMFARA 78.46943 18.56407 _2.

37 ABUJA 45.06084 49.74289 5.196272
' TOTAL (%) 48.75676  44.72973 % 6.486486 %
| %

The Least Square Method.

5.776537

Various criteria might be used to estimate the coefficients in.a model for

experimental data. For each of p data points, we can define th
the difference between the observation Vi

predicted model response ¥ |

€ eITOT &; as
J=123,...,p, and the

Yi—=9;= ¢, J=123,..,p (1)
The independent variables in the vector x can be different variables or

different functions of the Same variable, sych as x,x2 x3 The
independent variables are. assumed i S

» sum the absolyte values of the errors
fi= ) gl
=1 (2)
172 ,
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. r criteri
summation. fterion is the quadratic error
p
= 2
f2 ZEJ (3)
j=1

Criterion (2) is different from criterion (3), in that it weights large erro
s

mu.ch more .than extremely small ones in estimating the coefficients, If
weights are included in the summation, we use |

P

f 3= z Wj 8]'2 (4)
j=1

Now, we consider the linear model

y = Bo+ Bux )

To illustraté the principal features of the least squares method, to illustrate
coefficients with w; = 1. The objective function is:

P
f2= Z(}’j - 9)° (6)
j=1
From (5), (6) becomes;
p
f2= Z(}’j — Bo — Bixp)? * (7)
j=1

There are two unknown coefficients BoandpBy, and p known pairs of

experimental values of y;andx;.
To minimize f, with respect .
derivatives of (7) and equating them to zero gives

to foandps, taking the first partial

D
R R )
s Jj A
dBo = -
=0
africascholarpublications@gmail.zc(;)lr:
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of 4
6,82 = 4 z ()= Bo— B1%;)
1 .
T @
- rely, obta
Let a and b be the estimates of Bo and P respectively, Ined

by solving equations (8a) and (8b), o
Rearranging equation (8a) and (8b) gives:

p p 4
Z a+ ij = Zy]
j=1 j=1 j=1
14 14 P
aij +bej2 = ij)’j
j=1 j=1 j=1
respectively.
Where
ol
Z a = ap, gives
j=1 - - s ;
p p -
ap+bej= Zy,- (9a)
j=1 j=1
p p p
aZ Xi+b ) xf = ijy]' (9b)
j:]_ j=1 ]

=1
Introducing equation (1 0)

D
f2= Z()’j - f’j)z
Jj=1
p n

= Z(yj - Zﬁi X;j)? ( (11)

j=1 =0

into the objective function (6) gives

The independent variables are now identified byado
first -index designating the variableg (i = 0,1,2,3 )
sequence of p data points UG=123, .. o
respect to By, By, .

174

ble script, the
..,.n) and the second

+» Bn and equate the
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obtained in (1‘1+1) unk
now \V
( b ) n alues of the
p

estimated coefficients

o) X5;+ b Xo; d
" 1 2 XojX1j+ by ) xgix,; 44 b
J=1 =1 — b xojxn' = i \
] j=1 , ! Yi¥oj
p P J=1 j=1
p
bo xlijj 4 bl xljxlj + b2 X1iXyi o+ ooo c
;:1' Z, E 1jX2j + by ) xyix,; =
- = b=t / j*nj YjXyj
p p . =1
. . n
bo E X2j%o0j + by E X2jX1j+ by ) xpjx5 4+ b XgiX L
- : ] ) n 2i = 5
= = ;=1" £ = YiXaj ¢ (12)
. - l=1
) : v 3 s o 1t
b, E XpiXo; + b E '
x . . . . e
Z njXoj 1 : njX1j + b, XnjXaj + 00t bn ) XnjXnj = Zyixnl
j=1 j=1 j=1 j=1 J

Th.is set of (n+1) equation in (n+1) unknowns can be solved in a computer
using one of the many readily available routines for solving simultaneous
equations.

Building and Analysis of the Forecasting Model

In building the forecasting model, least Square Regression Model which
is developed from a set of data collected from the past election results
conducted by Independent National Electoral Commission (INEC) will be
used as in [1], [2], [3] and [4]. This model shall be built using the

following procedures.

The Problem and Assumptions.

The problem is to build a mathematical
presidential clection results in Nigeria. Based on t
research [5], assumed that the winning of any political .
number of factors which include; income status, crisis, time, [ N
religious differences, number of votes cast to other political partics, ethnic

< of this research
background, the candidate among others. In the cause of this resear

e sl ential

work, we shall consider the political party that won 2015 presid

@gmail.com
2017

model that can be used to forecast
he review of past
party depends on a
titeracy level,

africascholarpublications
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he economic Situationg

. ke t . I
ptions 1K candidate’s geo-politica)

election and some basic asslem ', religion,
incumbency (if any), the candldatf:‘;? - ory.
zone, tribe, political history and family

Mathematical Formation _ . | election results into
Putting the whole idea of forecasting the Presidentia

a mathematical expression, gives;

Y=ot BuPi+ PG+ BSiH AT HE
=123.n. ( )

{

Where;

Yi = Response (Parameter to be modeled). X

P; = number of votes obtained by the party that won the last ele.ctlon.

Ci = votes obtained by the political party that came second in the last
election.

Si = the sum of votes obtained by other political parties.

T;= Total valid votes cast.

& = the random error éomponent.

and By, 1, B2, Bzandf, are constants to be determined.

We then proceed to obtain the best fitting regression line using the
least square approach.

Mathematical Analysis

The data in table 2 shall be used to manipulate and evalyate equation (13)
in order to obtain the unknown constants,
In building the regression model, error
, the error ¢; is the differen
the predicted response ¥
ie.g=(Y;-F)
1,23,..n

Squaring both sides, we have (14
&= - ‘

=1,)?

Since we seek the least valye of error
b

S are inevitable, for each of the n-
Ce between the observations Y; and

Il =

176 T —
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Fng

»
<
“— P, ; -
- m‘"‘u 4 i}~
=
R
I=3}

—_ }'i):
(16)

. Y??;‘ . . i - -~ -~
Putting equation (13) into eqQuation (16)
nd e

be the estimate 8

N and lett;
’) > ¢ 1n a’ b
o Pr. B2, Byand, respectivel £3,6,¢,d,a

Y, gives

I = min Z() —@—bP —c( - dS; — eT;
i=1
—£)2 “

To de‘term)i e the v ' i D

1! : fle ¢ values ofa, b, ¢, d, and e in equation (17) above
that gives the minimum error. we differentiate equation (17) partially with
z&m* 0 a.b. ¢, d and e, and their values are determined by solving the
©quations generated at the turning point. i.e. where the derivatives equal
to zero independently.
Taking n = 37 (total number of state in Nigeria including the FCT).
Starting with a, gives .

al -
% = ZZ(YI —a-— bPl = CCi - dSl - eTl)(—l) =0
i=1
n
= —22()@ —a—bP,—cC,—dS; —eT) = 0
i=1
37 37 37 37
i=1 i=1 i=1 1=1
37
+e) T, (18)
i=1
Similarly,

n
% = ZZ(YL —a-— bPl - CCi "‘dSl — ET’:)(—PZ-) =0
" I=1- . _

aﬁ'icascholarpublications@gmail.z%(;n;
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ds, —er) =0

ZI’(Y a—bP G~
2‘ PY, = ,,Z P,

\mul.nl\'

n =0
ol =2 (Y:*ambl’--"c(t"’d"l“e“)( g

(9(
{m1

n
= u-ZZ(.}(Yr —a—=bP = cCy—dS;~ eTi) = 0

rml

= ch_aZCi+bZCtP£+CZCz +dZC¢51
1=1.

=1 . =1
+ GZ CiTi (20)
(=1
Similarly,

n
!
-él- = ZZ(Yt -0 - bPi - CCL' - dSi - eTi)(—-Si) =0

-—-ZZS(Y—a bP, - cC; — dS; — eT,) = 0

= ZSYi—-aZS +bZSP +CZSC +disz
1=1
+eZSTi (21)
Simiiarly,
6

al
zZ(n TOTPRmcC—ds ey gy _

37
‘ " wZ/m *"ZP’T" 19)
4,}2,){'{(2,(‘/ i=1
[

178,
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=_ZZT.(Y-—a—bP ~cC;—dS;—eT) = g

1=1

From the output the followmg sets of
simultaneous equati
- quations were

37a + 15420921b + 12853162¢ + 4697859d + 329719426 -
1804 (23)
15420921a + (2.37805E + 14) + b(1.98208E + 14)c

+ (7.24453E + 14)d + (5.08458E + 14)e

= 27819341484 24)
12853162a + (1.98208E + 14)b + (1.65204E + 14)c

. + (6.03823E + 14)d + (4.23794E + 14)e

— 23187104248 (25)
4697859a + (7.24453E + 13)b + (6.03823E + 13)c

+ (2.20699E + 13)d + (1.54898E + 14)e

= 8474937636 (26)
329719424 + (5.08458E14)b + (4.23974E + 14)c

+ (1.54898E + 14)d + (1.08715E + 18)e

— 59481383368 : @
Using matrix inverse method to solve for the value of 2, b, ¢, d and & &IVeS

a = —2.5969E — 05
b = 4.14384E — 05
¢ =9.06379E — 05
d = —9.07456E — 11

e = —1.50854E — 11 e ioto equation (19

gives
Substituting the values of 2, b, C; da

l
col

jcati ncaamfu
africascholarpubhcauc -
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5)p, — (9-06379E = 05)c,
—05)Pi —

| 4384E 4E11D)T;
P, = (259691 ~ 05) r6§41 11)5; + ( 1.5085 (28)
+ (9.07456E — -

Model Testing mely:
Two tests shall be conducth, “,‘“;’;uz/] ;
I. Conduct t-test on t,hf: rnd{&f e the 0
2. Test the global usefulness ob U
test).
t-test , wing steps:
To conduct the t-test, we consider the following
a) Test hypothesis + B, esoeci ally, we
~ The liypothesis of interest concern the pal'z:;ite [’;4arepec
consider the null hypothesis (Ho: that the mo ‘ er Ihn othesis (.
unimportant in predicting Y) against the alternative hyp :

that at least one of the model terms are useful in predicting Y)
Ho: B, =0
Ha: B, # 0

b) Test Statistics

arameters in the mode.], and
p del (Analysis of variance; E.

or the random error component

is usually unknown, the appropriate test statistic i1Sa t-statistic,

formed ag follows;

. € valye jg uSed. © Student tdistribution table
the two tajjeq test. For g = 0.05 Constryct th
g n

© Iejection regjon for

= 25 — —
”‘“)I ‘\(4-}. D= 20df.

J—

africa, »
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The critical t-value abt

ained from the student ‘

. . > -table IS, t =

and the lower tail= —2.015. The rejection region is t = :‘% ;Ui? e
to_os = —2.015. T —07<

' Since the test statistics value, t = —3.61E — 07 falls in th
rejection region, we have sufficient evidence to reject Ho, and accept the
alternative hypothesis Ha: 8, # 0 and conclude that the model parameters
are useful for predicting Y.

We have the standard error € as 49.46, which imply that the model
is fairly accurate. The coefficient of determination (r?) = 0.064 is
interpreted as 6.4% of the sample variation in Y can be “explained™ by
usingP;, C;, S;, and T; in the first order model,

Y = By + B1P; + B2Ci + BaSi + BaT; + &
TABLE 3: Standard Error

i=123,..n

S/N STATE APC  PREDICTE ERROR REMARK
O (%) D VALUE (E)
(%)
1 ABIA  3.33974 33.9372026 - ‘increase
2 4 30.5975
2. ADAMAW . 56.6689 383372672 183317 -decrease
A 9 8 2
3 AKWA 5.67896 88.8258879 - increase
IBOM 9 83.1469
4 ANAMBRA 2.54844 60.6328660 = increase
| 6 ] 58.0844
5 BAUCHI 805978 46.4064505 43.1913  decrease
| 4 3 9
6 BAYELSA 139721 32.9544242 - increase
i 1 31.5572 .
7 BENUE 53.1851 43.0263904 10.1587  decrease
1 5 2
8 BORNO 019486 21.9467843 70.0018  decrease
7 3 7
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Figure 1 Regression Graph of best Fit

Conclusion
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ay affect the predicted outcome of 2019 presidential
include: the geo-political zone of the candidate, the

date, tribe of the candidate and the running mate,
nformation, candidate political

agsumptions that m
election 1n Nigeria

religion of the candi c ca
of the candidates, pre-campaign 1

gender _
our towards the party, incumbency.

history, voting behavi
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