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Abstract

Face recognition is the identification

o, s of humans by th 1 . teristic
of their Faces. Face recognition tec y the unique characteristics

hnology is the least intrusiv tes
! ’ : sive and fastest
bio-metric technology. It works with the most obvious individual identifier,

which is the human face. This research aims at providing a binary encoded
format for extracting features from human faces using Huffman encoding
and th.e'Mahalanobis distance for distance similarity measures and facz
recognition purposes. The accuracy of the system was measured based on

image size .varranfm using the true positive, true negative, fulse positive and
false negative statistical metrics.
e
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L Introduction

Decision-making is a vital aspect in the context of complex managerial tasks. The effective functioning of an organization
depends 1o a large extent on making right decisions; whereas wrong decisions can have far-reaching consequences[1].
Temative decisions cannot be made on a trial and-error basis, intuition, guesswork or personal judgment. Hence,
anunderstanding of the applicability of scientific or quantitative techniques is of fundamental importance to decision-makers
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The practice of optimization techniques in this res
decisions[1]. ' -
Further research showed that staff training and skills acquisition programs can be presented as a two-stage mixed integer
programming [3]. In the first stage of this approach, a trade was mad.e'between the training costs aqd the res‘gttmg cheaper
workforce schedule. In the second stage, an optimal and feasible training schedule in order 10 obtain the desired skill mix

with minimal costs was achieved.
There are five Directorates in the Central Bank 0

pect provides a scientific approach to make effectiveand appropriate

f Nigeria Abuja, namely, (i) Corporate Services Directorate, (it) Economic
HE ; i | 1 1 (v) Governors' Directorate
Policy Dir Y Fi : bility Directorate, (iv) Operations Directorate anc _
‘ ectorate, (1 ancial System Stability ; 15 < s 1

These five Directo,ra(t:s)ci]rr;a r;ise of )s’even five, five, five and s1x departments/institutes respectively. A total of 958 members
of directorates (Di p D tor’S Assistant Directors, Senior Managers, Managers De_puty Managers and Assistant
, es (Directors, Deputy DIr€ctors, Assm :oning under the above mentioned five Directorates.

Managers) are serving in various departments/institutes functioning

2, -

U Materials and Method

i Methodology . hodology was adopted. In order to p_ursue .the ob_yecm-'eﬁot this w?rk, data was
s research work, quantitative research metho f the five Directorates of the CBN. Prospectus

e o b
- formulated tor each | .
re fO‘z lo‘ for the collection of the data. The data collected included the
J Di Assistant Directors, Senior Managers, Managers, Managers,
s, As

artments/institutes under each of the five Directorate.
¢

:‘1’{?1":lcc1; classified and malhemmifzal'mo'delsl\:/er
Ny 5/20]5)_ of the Central Bank of Nigera W& o
)‘1 er of Directorate members (Directors » Dgpu y e
Py Managers and Assistant Managers) serving In v
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Lo r — —
Application of Linear Programming

Decision Variables: X; X2 X3 X4, XsX
Directors. Senior Managers, Managers, M
Function: In any business/organiz
because the cost of training of staft
Minimize:

Z= (x+(\+(\4(\+(\4(\1(\
where C). Ca. Gy, Ca Cs, Co and (G
Directors, Senior Managers, Managers, Managers, Deputy Managers
Constraints: The constraint for this study is the time available for training

2.2
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J or
"/ NAMI)
d to represent Directors, Deputy [)lreuors

and Assistant Managers in this rescarch wory Ob; "-'m

Cti "0
Io
np h'“m

sand Xqare respectively use

ANAECTS &
anagers, Deputy Mz "
ation, the maimn aim 18 10 minimize cost and in this case, it 1s mmlml,aho

s to be minimized. Therefore, the objective function is given by:

(M
d with training of Dircctors, Deputy Directors, Assig,y
and Assistant Managers respectively. h
as the program is in-service training.

are average costs associate

Model Assumptions

The followings are the underlined assumptions for the models in this research work

(a)

(b)
(©)
(d
e)
(H
(g

(h)

()

The training program continues for 20 days.

The cost of training a Director 1s N 200,000

The cost of training a Deputy Director is N 150,000
The cost of training an Assistant Director is 120,000
The cost of training a Sentor Manager is N 100,000

The cost of training a Manager 1s N 80,000

The cost of training a Deputy Manager is N 70,000

The cost of training an Assistant Manager i1s N 60,000
The decision variables are linearly related with the data of each Departmental member

M

2.3

e

The objective function is also having a linear relationship with the decision variables.

Tools and Techniques

Integer Linear Programming (ILP) technique was used to formulate the mathematical models which were solved using Linear

Programm

2.4

The dae use

mg Solver.
Data presentation
d for this research work is secondary data obtained from Prospectus (20104/2015) of the CBN. The data (given

b

i the tables below) present the number of Directors, Deputy Directors, Assistant Directors Senior Managers, Managers and
Co—"—” ct :a:f serving in various departments/ institutes of the CBN.
Tablel: table of data for the five Directorates of the CBN
z Departments
£ 5 5 5 5 : 5 ;
= <z o £ g 252 = &3 IC) = “ 5=
= £z a¥=Fe3 <Az &Gs5¥ =% &% &"255
i Corporate Communicalion i 5 6 10 5 5 )
“ g Finance 1 3 8 8 3 9 12
{ 2 | man Resour
| 2 | Human Resocurces 1 6 5 5 6 7 10
& | Lega! Services 1 4 5 4 4 ] 15
::',T Medical Services 1 2 4 6 6 ] 10
< : Procurement& Suppon H 2 7 ] 5 8 10
' Dep Xi X2 X3 Xa Xs Xe X7
o | Financial Market 1 4 9 12 11 4 6
;_2 Monetary Policy 1 5 7 7 6 5 10
é Research 1 3 5 6 8 8 12
% Statistics ] 6 8 4 8 5 15
@ | Trade & Exchange 1 7 4 6 5 3 3
De¢paitments X X X3 X4 X5 Xo X7
< | Banking supervision ] 8 12 10 9 6 5
g .| Consumer protection 1 6 5 1.7 8 10 5
< Z! Financial policy & 1 4 4 10 6 6 5
S 7| Regulation
£ | Other Financial 1 9 8 6 12 2 3
Institution Supervision
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/ Xi X2 ——
s % e ] % TR
i 6
) ¢ Payment 1 6 5 X
e & 6 13
R 1 3 4 4
T Qperations 5 10 8 5
— Operations 1 7 6 7 - 5
’lm‘[‘ﬁ&ilﬂﬂ Techmology 1 5 4 10 ; 3
: 8
~Zac Management 1 4 8 9 7 3
: - 3
S ments Xi X2 X3 Xa Xs X6 X7
“moate Secretaniat 1 2 8 5 11 5 8
1 4 6 5 8 7 11
sk Management 1 6 4 7 10 6 10
Jeziopment Finance 1 5 8 9 12 9 8
femal Audit 1 3 10 6 7 10 8
i Management I 3 10 6 7 10 8
MODELS FORMULATION
The model for Corporate Services Directorate is:
=
L 100X, +120000X, +100000.X, +80000X +70000X, +60000X;
4"
~4L-10¥, 25X, +5X, +8X, > 20( Corporate Communication Department)
: '1/-:-8)£':T3X5T9X6+|2X > 20( Department chinance)
P 7 4 (2)
——
© 6K, £ 7, +10X, > 20( Human Resources Department)
Gy gy :
4 28, 415X, > 20( Department of Leg! Services)
T B 6, +8X, +10X, 2 20( Department of Medical Service)
| ) kX, + SX, +8X, +10X, 2 20(Depaﬂm€nt of Procurement & Support)
A )i
LK X2 0and integers}
Th . is:
“ € model for Economic Policy Directorate Is: |
By 60000X.
008, 0, + 100000, +80000Ks + 700X T :
%0y 44 il Markel)
, M, sax, 4 6x, 2 20( Department o Financia! e
PnliLJ')

YA . ‘
fany K4 6X, + 5X, +10X, z20( Deprtmient of Monetary
L= ( ‘ . ]
D O 1 x s HEX, 412X, 2 20( I)epaﬂmeﬂl of [a_'_se(lltll)
14 - e
X.1 4 8)(5 4 SX" +]5X7 > ﬂ)(])(.’[)al’lmﬂ’flf ()/ b[{lﬂ.\”fvs) ))
Trade and Joxchange

; Kiey _
' AKX 43X, 4 8x, 2 20( Department of

ey X, x :
“ A0 Xy 2 0 and integers -ate

b, oy irecto!

y ability !

The
L Mode| fo 1 .
Udel for Financial System and st

| (4 lU,\' _ . nS!U‘) \ )
5k Yy X HoX, 45X, 220(1).71”#)&# o B wtaﬂ“”)
5 d T &
" +( B 10X, 45, 2 20( Dt o *““‘”:‘
Ry i \)'e . o P icy ' il
LN “HOX o)X, 45X, 220 Dyx- of Fionidl g

Ly oK ) 7
'\a,,\l. “+12X5+14X,,+4X, ZZO(I):U’IJ nher Fir

5
0 X2 Oand integers
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Applicarion of Lincar Programming. ..

14 The Model for Operations Divectovate:

ADnmnse

, W
S0« TS0 L. + 1N, 0, « BN+ TN, ¢ XX

o
Subreci 10

. y )aipper D Deamioni Navem)
L, =N, + SX, N, + 1A + 3 440 >0 (e of Samking and Do

e ¥

. A)
N« 30, < SAL < 100, R+ QN + 302 0 (g, of Sranch Operanon) \
\ <7 \: SAX, /A= AN+ TN 3N D20 (Doparmons o Quroney Operations)
X =30 = 3N, + QU 10N +RY + 8L 20 (Nopvcof rormaation Technology) -
U =0 R0 00« TR < 30 20 (Dopaimens of Revenve Management)
AL LD Oand Qs
R The medel for Governors® Directorate is: .
Afimimiz ;
7= 200000+ 150000, « 120000, = 100000X, +S0000X, + T000X, + 60000X., !
Sichies 0 L
V= 2 - 8K =S = 1IN - 3X <8N 2 20 (Department of Corporate Secrerarial) :
R T R R W L W WS A B -\ (Department of Governors) :
- \ O
A= 3X =40 =T =X ~8Y ~aX. 220 (Depariment of Risk Management) [
= |
X =o)X, =30, -4) -10X, - S, -10X. > 20 ( Development Finance Depariment) |
A =5X. -8X, -9X, -12X0,-9X_ +8X.>20 (Internal dudic Depariment)
AL =30 -0 -0 - T, 10X, - 8X. 2 20 (Srrategy Management Depariment)
= |
A XL AL XL XA XL 2 0and integers
4.0 RESULTS AND DISCUSSION
The mnteger linear programming models formulated above were solved using Linear P ogramnnng Solver and the
summany of the results obtained are given in the table2 below:
Table2: Tabie of Summary
Name of Director Deputy Assistant Senior Manager Deputy ; Assistant | Costof
Directorate | (X)) | Durector Director Manager (Xs) Manager | Manager I Twining
i [ (X)) (Xs) (Xq) (Xs) XD o™
Corpgrale 0 | 0 1 0 0 0 3 I 300000
Services | | |
ECUDU]T.LiC 0 0 0 0 1 0 , 2 ; 20"“"0
Policy !
Financial 0 0 0 1 0 1 1 ; 230000 |
System & | |
Stuability | {
5 S e
Opeitations | 0 ; 0 | 1 | "o _ — L 1 2 T 0 [ 3000 ]
Governors | 0 0 0 0 1 1 1 S (UULUS

4.1 Analysis and Discussion of result of the Corporate Service Directorate

X1 =0, X2 =0, X570, X4=0, Xs=0, Xe=0, X7 = 3, Z= & 300000
The above results show that from the Directorate of Corporate Service, none of Director, D
Managers or Deputy Managers should be sent for the tramimg program
Managers should be selected from this Directorate for the training progr.

eputy Divectors, Sentor Managers,
vonly one Assistant Director and three Agsistant
am and this will cost NI0OQQ,

4.2 Analysis and Discussion of result of the Economic Policy Directorate
X1 =0, Xz =0, Xi=0, X¢=0, X5=1, X¢=0, X7 = 2, 7= N 200000
From the Directorate of Economic Policy, none of Director, Deputy

Deputy Managers should be sent for the training program: only one M
for the training program and this will cost §200000.

Directors, Assistant Directors, 8

enior Managers and
anager and two Assistant M

Anagers mast be select
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43 Analysis and Discussion of result of the Financial System and Stability Directorate
x =0, X2=0, X3=0, X4=2, X5=0, X6=2, X7 =0, Z= N 230000

from the Directorate of Financial System and Stability, it is shown that none of Director, Deputy Directors, Assistant

Directors and Managers should be sent for the training program; only one Senior Managers one Deputy Manager and one

Assistant Manager should be selected for the program and this will lead to the training cost of %230000.

44  Analysis and Discussion of result of the Operations Directorate

\, =0, Xz = 0, X5=1, X4=0, Xs=1, X¢=2, X7 = 0, Z= N 340000

From the Directorate of Operations, none of Director, Deputy Directors and Senior Managers should be sent for
the program; only Assistant Director, one Manager and two Deputy Managers must be selected for the traiming

program and this selection will cost 24340000.

45 Analysis and Discussion of result of the Governor’s Directorate
X; =0, X2 =0, X5=0, X4=0, Xs5=1, X¢=1, X7 =1, Z=N210000
Fially, from the Governor’s Directorate, none of Director, Deputy Directors, Assistant Directors and Senior Managers

should be sent for the training; only one Manager, one Deputy Manager and one Assistant Manager must be selected for the

faculty training program and this will lead to a cost of 4210000

50  Conclusion

The objective of this work is to determine an optimal strategy for Directorate training in CBN which minimizes
the cost of training. The study uses seven decision variables: X, X, X3, X4,Xs, X6, and X7 which respectively
denote the number of Directors, Deputy Directors, Assistant Directors, Senior Managers, Managers, Managers,
Deputy Managers and Assistant Managers to be selected for the Directorate training program. Intcger lincar
Programming (ILP) technique is used to formulate the mathematical models which are solved using Lincar
Programming Solver. The results obtained from these models provide the optimum number of Directors, Deputy
Directors, Assistant Directors, Senior Managers, Managers, Managers, Deputy Managers and Assistant Managers

10 be selected for the training program from each of the five directorate of the CBN, along with the cost incurred

OWing to their training,
Managers to be selected for the Directorate training program. Integer hnear programming (ILP) technique is used

10 formy|age the mathematical models which are solved using Lincar Programnming Solver. The results obtained

from these models provide the optimum number of Directors, Deputy Directors, Assistant Directors, Sonior

Ma woniE ABCTS \ . - .
Nagers, Managers, Managers, Deputy Managers and Assistant Managers to be selected for the tramng

Pogram from each of the five directorate of the CBN, along with the cost incurred owing to their training.
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