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1. Intreduction

Ar wmted by Olowe (8] the Nigeian Stock Huobange was
evinblihed i 1980 an the Lagos Stk baohange In 1977 0t
boosme The Nigenan Srock Bnvohange, with bownches establiashed
i same of e swpor commeroal oities of the country with Lagos
o the head office of the Nigonan BExchange and an office in
Abgs  The Pxohange smited opamtons @ 190] with 19
seowrities lted fn mwding Today there ae 2020 sevunities listed
on The Exchange, made wp of 11 Govermment Stovks, 49
Industrinl Loan (DebantiePrefcence) Stocks sd 194 Bauity
Oedinary  Shares  of Compames, all with & toisl  marked
capialisstion of approximetely NIET.0 ullon, as Auguost 3,
1999 Nowsdays, stock markel actx a very imporaal ok @
econamic development using the fools like priving, redwing the
risk. resource mobdizstion and aptimal alloostion of capial as
explainad by (1] Selocting the optimal poctihlio i the most
WOPOTIRDT s

Meta-heunstic aigonthms have been used w pactfolio salection
problem including Geneti algonthm which wwlude ™ B [
and slso uning particle swam (1) Ant colony algocithm was also
uped, for instance [5)
hﬁm-thmol&m;wnfnwtm
have boen chosen and the informistion of thelr retum is gmthorad
First, using the Knapsack model, partiolio selecton problem
Mmaﬁmd\mddudumm 1 seloot the
optimal portfolio, Geneti Algorithms and PSOXGAPSO) used
for solving the Knapsack moxbel

2. Methed and Material

Mathematically, Consider  general problem of allocating » itoms
1o & knapsack with capacity ¢ Let 1, be the pumber of units of
jtom i in the knapsack, and define v, and w, as the unil revesue
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1t oan also be ropresented as

Mavimize 15, WX, @

St Thawx € C 3
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X, i S0t 10 oither | or (0 | moans et the i-th activity is carmed
oul, O moans the hth sctivity is not carmed out. The essence of
knapsack problem 3 © pursue the maximum profits with the
constraing of limited tota! available resource.

In this work, we harmoaize GAPSO and Kaapsack problem =n
matrin form. The following procedure illustrated ways of
hacmonizing GAPSO and Knapsack problem. Based oe ths
information, the stops of harmonizing GAPSO are as follows.
Stop |: Parametery Setting. Define the parsmeters. Particles a8 4
Populstion p, sccelention coefficients kyend &y, maomum
pumber of HOMMGIONS Ry, iDortia weight w, maxummm Vololy
of the partioles P, DUIMIOA e gy,
w:-mm-ma-um
problem

Step 1 Fitmess cvaluation and Ranking: Using oquaoons (1)
Step ¢ GA methed: Apply Gonetic Alganthm (GA) oporion
(crossover and mutation)
ms-mmum.wmhu
Step & Cressover: Pairs chromosonis and peries mesovsr
by applying 1w POt CTOSSVE.
Swp 7 Mutatien Apply mutabon on
Proat i

the crossover using angle
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step 8: PSO method: Apply P§So Operator.

position ¥ e g e following °qumionqu = velocity ang
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vﬁ:‘ = ¥ xw ki X rand1( )x(r’rlmt - xt
PR m) + ky x rand2( )x(
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Step 9 Shows the best Ghesi

3. INlustration

The statistical data used in this _
and active companies in Nig:r?::r éx:;:h;des all
healthcare and oil and gas sector. From cth Exch
of them have been chosen to stud ese ¢
following qualifications: Y on bec
. They are companies listed in N
spanning from 2010 to 2014 with
during this time;

of the ac‘:eptcd
ange (NSE) in
ompanies some
ause they had the

g.erian Stock Exchange
ninterrupted transactions

2. Th i i

momh;: Transactions of their stock not stop more than three
3. The information of financial statements is available

Howe\t'er, data from only 18 companies were us;:d for th
analysis based on the above qualification. In all, there wcr2r123;
observations of Daily Stock Prices (DSP). ,

Table 1 below is a table showing Daily Stock Price (DSP). The
first row captures the names of the various listed shares whiie the
first column indicates dates from January 2, 2010 to December,
2014. The entry for each cell indicates the share price for that
particular share on the corresponding date. In this thesis, the
following Health Care and Oil and Gas sector was used:

Table 1: List of Company in Health Carc and 0il and Gas Scctor

“Company  Ticker  Sector
Total Nigeria Plc TOT Oil and Gas
_ Eterna Oil —— Erg CilandGss
ool ________ CoN  Ofledfss
Japaul Oil & Maritime JAP Oil and Gas
Service I U—
Mobil Oil NigeriaPle ~MOB_ Oiland Gas
RS yms = Olmeges
FoeO# __ FOR ~ Oil and Gas _
pil AN Ollwmdls
EkocopPle EKO ____ Healthcare
“EvansMedicalPlc____EVA Healthcare
Fidson Healthcarc Pl FID___ " Healthcare
Glaxo smithkline - ~ GLA _ Hcalthcare
G i WAy Helom
“Morison Industries ~ MOR _7_7_Hcalthcarc
Neimeth In¢l Pharmacuticals  NET____—— " Healthcare
Niger{é;(}renha_JChemicals NIG Healthcare
Plc I -
T — = —

Union Diagnostic Service
The Percentage retum will represent our data poir?ts. In ord:sr (t::-
obtain an estimate for an expected return on our mvc:ist:nenmms
expected profit, we will solve for the mean of our data P

e ulate the Earning per

from the percentage return we will also calc S s of esch
share price which was extracted from the an;:a Zlf)i )
oil companies. Table 3 chows the Expected PF

Faring per share (EPS)

Table 2. Daily Stock Price Movement

Date CON ETE FOR NIG PH UN
31122014 3 ) ' A%
014 3811 275 22725 700 261 050
INNAAATA AR 1T A e AtARn - nn a £ nen
29122014 4011 275 209.00 700 249 050
24122014 4444 275 21990 700 249 050
23/12/2014 4444 275 21325 736 249 050
22122014 4444 275 20899 736 249 030
19/12/2014 4444 275 20533 700 249 050
18/12/2014 4444 275 21613 700 249 050
171220144923 275 21690 100 249 050
16/122014 4923 275 20758 T 700 249 050
1200372010 4000 700 4258 1504 497 063
11/03/2010  39.00 7.09 a8 1504 497 060
100032010 3954 716 4056 1504 497 060
| 09/03/2010 39.54 682 4050 1504 497 063
08/03/2010 39.54 650  39.70 T 1504 497 060
05/03/2010 39.54 630  41.25 T 1504497 063
04032010 39.54 600 4342 1504 497 060
030372010 3954 599 4570 1504 497 058
02/03/2010 37.66 5.71  47.46 1504 497 061
T01/03/2010 3587 600 4520 ... 1504 497 061
Table 3. Expected Profit and Eaming Per Share of listed Stocks
Stocks Mecan(Expected Profits) Earning Per Sharc
R—— (EP) (EPS)
TOT* 0.0036 s 11.796 T
ETE* 0.0440 0706
CON** 0.0260 2084
JAP* 0.0706 15%
“MOB** 0.0380 1272
MRS* ~ 00220 3188
FOR** 0.1551 489 -
OAN* 0.1427 264 )
_EKO* 0.0333 3135 -
EVA* 0.0333 I -
_FID** -0.0483 15
Agl_agf*___Jﬁ?;__#_mﬁﬁfj_' .
MAY* 0073 02
MoOR*  ouses 1638 o
NEP* o84 0 s
NG+ o068 138
_PHA* 00612 1864
oNie 00203 23

As shown in table 3 stocks with * by their names have positive
figures as their mean whiles those with the ** have negative
mean. A share with a positive mean indicates that share is
expected to yield positive returns (pro
negative means those shares will decline in value 0
With the main objective of this work being to maximize the
return on our investments with the help of knapsack concept, We
will now consider stocks with positive expected returns. These
profitable stocks are shown in the table below with their

respective eaming per share.

fits) while those with
ver a period.



Table 4. Profitable Shares with the;j, respectiy,

y € prices.
variables Stocks Mean T —— "
rofits) arn,
— TOT 0 ) (EP) Sh-r:%; ;gr
xz TA |: 0'0440 Inl‘796
P N e 706
. M o
" BaN 0023
% -KO 0.0 264
EVA -
X7 0.02 31.35
33
x& MAY 0 ()33
% 0.1568 0.22
X0 __NET 0 1658
N .0384 =
X1 0 0.0628 9 __
12 _ PHA T 138
: s 0.0612 T —
*13 1 00203 23 Vo

3.1. Formulation of the capacity

Th_ere are millions of shares of these stocks which are traded
c_:lally on the stock exchange. The amount of money you need to
invest on the Nigerian Stock Exchange (NSE) depends on the
price of shares you select. Shares are usually traded in batches or
round lots of 100. Where the price of a particular stock is high, an
investor can contact a broker to buy fever than 100 shares or what
is commonly referred to as odd lots. In this study, we shall adopt
the N 10.00 per share as the amount to be invested.

3.2. Objective Function

The objective function which seeks to maximize the Return of
Investment (R), will be equated to the summation of the expected
returns of the various individuals shares. The coefficients of the
objective function are derived from the expected profits indicated

in the table.
Thus is given by:

R = 0.0036x, + 0.044x, + 0.0706x; + 0.022x, + 0.1427x; +

0.033x4 +0.0333x;

# 007!31’3 + 01568).’9 + 0.0384.1‘.'1(} + 0.0628x” + 0.06]21]2 +

0.0203}5[3

3.3. Constraint

on of the individual earning
statement of each stock is
dicated in the table as the

The constraint consist of the summati
per share which is on the ﬁnancia!
considered. These coefficients are i
earning per share.
Thus is given by:

11.796x; + 0.706x,+ 1.596x; + 3.188x4 + 2.64x; + 31.35x4 +

0.33x, + 0.22x + 16.58%0 +9x,y + 1382 18.64x;; + 2.3%3

<10

i : loyed to carry out
del in chapter three was emp
s e apeis olution set (TOT, ETE, JAP,

the analysis of Table 4.8. The s NI
MRS, oiN, EKO, EVA, MAY, MOR, NEI, NIG, PHA, UNI)
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Withtheoptimalvalucis(ﬂl 1010110010 1). All entries
with | indicate that particular stock is part of the optimal solution.
All entries with 0 indicates that particular stock was not part of
the optimal portfolio. The optimal portfolio consists of the
following shares ETE, JAP, OAN, EVA, MAY, NIG and UNI.
Ihe opumal solution oblamed for the objective unction 1s &
0.4450 and the portfolio consists of (01 1010110010 1),
This implies every investment of M 10.00 will yield a return of
44.5%.

4. Conclusion

The GAPSO Model equation was used to solve a real life
problem of Healthcare and Oil and gas sector in Nigeria Stock
Exchange by modelling their problem as a knapsack problem.
With these, we were able to plot the daily closing price:
percentage return and square return series from 2010 — 2014, We
observe that the model can be used for selecting portfolio. The
optimal portfolio consists of the following shares Eterna Oil,
Japaul Qil and Maritime Oil, Oando Oil, Evans Medical Pic, May
& Baker, Nigeria-German and Union Diagnostic Service. The
optimal solution obtained for the objective function is M 0.4450
and the portfolio consists of (01 1010110010 1). This
implies every investment of  10.00 will yield a return of 44.5%.

References

[1] Bermudez, 1.D., Segura, J.V., Vercher, E. A multi- objective genetic
algorithm for cardinality constrained fuzzy portfolio selection, Fuzzy
Scts and Systcms, 188, 2012, 16-26.

[2] Chien-Feng Huang, C.F. A hybrid stock selection model using
genetic algorithms and support vector regression, Applied Soft
Computing, 2012, 12(2), 807-818

[3] Ghodrati, H., & Zahiri, Z. A Monte Carlo simulation technique
to determine the optimal portfolio. Management SCIENCE
LETTERS, 4(3), 465-474, 2014.

[4] Guang He, G., Nan-jing Huang, N.J. A new particle swarm
optimization algorithm with an application, Applied Mathematics
and Computation (2014), 232, 521-528.

[5] Gujarati and Porter's Basic Econometrics McGraw Hill Irwin, 2009.

[6] Najafi Moghadam, A., Rahnama roodposhti, F., Farrokhi, M.
Optimization of stock portfolio based on ant Colony & grey theory.
International Rescarch Journal of Applicd and Basic Scicnecs, 8 (7):
780-788 (2014).

[7] Olowec O., Matthew O., & Fasina, Fagbcminiyi, Nigcrian stock
exchange and economic development, Knowledge Management,
Information Management, Learning Management, No. 14 ~ 2011,

[8] Rupak Bhattacharyya, R., Ahmed Hossain, Sh., Kar, 8. Fuzzy cross-
entropy, mean, variance, skewness models for porifolio selection.
Journal of King Saud University - Computer and Information
Sciences, 26(1), 79-87,2014.

[9] Shadkam, E. FC Approach in Portfolio Selection of Tehran's Stock
Market, Journal of Asian Finance, Economics and Business, 2014,
1(2), 31-37.

[10]Agarwal A, Pirkul, H. and Jacob, V. Augmented Neural Networks
for Task Scheduling. European Journal of Operational Research.
151(3) 481-502(2003).

[11]Agarwal, A., Jacob, V.S. and Pirkul, H. An Improved Augmented
Neural-Networks Approach for Scheduling Problems. INFORMS
Journal on Computing,2006, 18(1) 119-128.

[12] Agarwal, A., Colak, S., Jacob, V. and Pirkul, H. Heuristics and
Augmented Neural Networks for Scheduling with Non-Identical
Machines. European Journal of Operational Research,2006, 175(1)
296-317.

IJAMEC, 2017, 5(1),29-32 | 31



[13] ,wN,P.EM.E H and Essi, ID. A deterministic b
a capital budgeting problem .~ Am. J. Sci Ind. Res.. 2011, 2(3): 456-
460

[14] AL, Nadi Unal. A Genetic Algonithm for the Multipke .
problem in Dynamic  Environment Proceedings of the W' orld
Longress 0N ENGIMECTING and  LCompuier dcience Vi3 Vol |l
WCECS 2013, 23-25 October, 2013, San Francisco, USA.

[15] Balas, E. Facets of the knapsack polytope. Math. Program.1975.8.
146-164.

“b]m:uistW. B., Baumgartner. Particle swarm optimization—mass-
spring system analogon. TEEE Trans. Magn. 38, 97-1000 (2002)

“-rchllmlL R. Comment on Dantzig’s Paper on Discrete Vanable

Extremum Problems, Operations Research, Vol. 5, 1957, pp. 723 -
T24

[18]Bellman. R. and SE. Dreyfus. Applied Dynamic Programming,
Princeton University Press (1962).

[ 19] Bellman. R. Dynamic Programming. Princeton, NJ: Princeton

University Press(1957)

[20]Caprara, A., Pisinger, D & Toth, P. Exact sohstion of the quadratic
knapsack problem INFORMS J Comput 11,1999, 125-137

[21]Colak, S. and Agarwal, A. Non-greedy Hewnstics and Augmented
Neural Networks for the OpenShop Scheduhbing Problem  Naval
Kesearch Logmsuics. 3L LLU05) 631644,

{22]C. R. Reeves. Using Genetic Algorithms With Small Populanons, In
Proceedings of the Fifth International Conference om Genetic



