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ABSTRACT

Organizations have been collecting data for decades, building massive data warehouses in which to store the data. Even
though this data is available, very few of these organizations have been able to realize the actual value stored in it. The
question these organizations are asking is how to extract meaningful data and uncover patterns and relationship from their
databases. This paper presents a study of regression analysis for use in stock price prediction. Data were obtained from the
daily official list of the prices of all shares traded on the stock exchange published by the Nigerian Stock Exchange using
banking sector of Nigerian economy with three banks namely:- First Bank of Nigeria Plc, Zenith Bank Plc, and Skye Bank
Plc to build a database. A data mining software tool was used to uncover patterns and relationships and also to extract
values of variables from the database to predict the future values of other variables through the use of time series data that
employed moving average method. The tools were found capable technique to describe the trends of stock market prices

and predict the future stock market prices of three banks sampled.
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1. BACKGROUND TO THE STUDY

Across a wide variety of fields, different data are
being collected and accumulated at a dramatic pace. The
amount of these data generated and stored is growing
exponentially, due to the continuing advances in computer
technology. This presents tremendous opportunities for
those who can unlock the information embedded within
this data. However, these challenges has called for an
urgent need for a new generation of computational
theories and tools to assist humans in extracting useful
information (knowledge) from the rapidly growing
volumes of digital data. These theories and tools are the
subject of the emerging field of knowledge discovery in
databases (KDD) [1][2]. Knowledge discovery out of the
collected data can be done using a technique called Data
Mining. A commonly accepted definition of data mining
which is a process of selecting, exploring and modelling
large quantities of data to unravel previously unknown
patterns for the purpose of business and commercial
advantage [3]. In this paper, the serial movement of stock
prices over a period of time extracted from the daily
official list of Nigerian Stock Exchange, are used in
building a database and values of variables were extracted
from the database to predict the future values of other
variables through the use of time series data that employed
moving average method.

This research also investigates how to make use
of this rich data to predict financial market prices in the
banking sector of Nigerian economy using three banks as
a case study. We predict stock market prices using
information contain in daily and weekly activity
summaries (equities) published by Nigerian Stock
Exchange. The uncovered patterns and the predicted
values from the database assist the stock brokers and

investors in making complex decision in stock market
activities thereby reducing the risk in stock investment.

2. METHOD USED

The data obtained from the daily and weekly
activity summaries (equities) published by Nigerian Stock
Exchange was used in building a database. A data mining
software tool was developed which employed the use of
regression analysis through the use of time series data that
employed moving average method to predict future stock
market prices.

2.1 Regression Analysis

Linear regression is one of the most common data
mining technique for predicting the future value of
variable based on the linear relationship it has with other
variables [5][6][7][8]. Basically, it assumes there is a
straight line that approximates the data set, and bases the
forecast on it.

There is only one independent variable and the
formula that describes this relationship is the one that
defines a straight line:

y =a+bx 1.1

Where, y is the dependent variable
X is the independent one.
a and b are the line’s coefficients.

Moreover, the least square method is employed in finding
the regression line.
The least squares method is expressed as:

y =a+hx 1.2
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Where, a = )_/ —bx

DR EDRIN
ny x?2 —(Z:x)2

In accordance with this paper, each variable denotation is
as follows:

y = current market price

X = percentage earning (P.E) ratio

b=

Y = Mean occurrence of current market price

X = Mean occurrence of percentage earning (P.E.) ratio
N = Total number of occurrence of the variables

The above variables were derived from the
relationship between the percentage earning (P.E.) ratio,
current market price and the earning per share (EPS),
described by the formula

Percentage earning (P.E.) ratio = current market price
earning per share ---1.4

The straight line trend in equation 1.1 was obtained for
each of the banks as shown below

First Bank Plc

y=3585+0.12X - 1.5
Skye Bank Plc
y=30.97-0.64X = -----oooee- 1.6
Zenith Bank Plc
y =14.39+1.16X --------mmmmmmem 1.7

The method of moving average was used to get the
corresponding value of x using 3-monthly moving average
period.

2.2 Moving Average

Moving average method is a device for reducing
fluctuations and obtaining trend values with a fair degree
of accuracy. This method consists of taking arithmetic
mean of the values for a certain time span and placing it at
the centre of the time span. In this method the average
value of a number of years (months, weeks or days) is
taken as the trend value for the middle point of the period
of moving averages. The process of averaging smoothens
the curve and reduces the fluctuations [1]. A moving
average is plotted as a line on a graph of price changes.
When price fall below the moving average, they have a
tendency to keep on falling. Conversely, when price rise
above the moving average, they tend to keep on rising [4].
For applying the method of moving averages the period of
the moving averages has to be selected first. In this paper,
3-monthly moving average of percentage earning ratio

(P.E) was used for each of the banks. For example, 3-
monthly average can be calculated from the data given by

Jan, + Febpe + March,e,

Feb,. + March, e + Aprilge,
3

March,e + April,e + Mayge, ........... 1.8
3

and these total to be written beside the month of February,
March, April and so on.

3. ANALYSIS OF RESULTS

Data mining is a step in the KDD (Knowledge
Discovery in Database) process that consists of applying
data analysis and discovery algorithm that, under
acceptable computational efficiency limitations, produce a
particular enumeration of patterns (or models) over the
data. The data to be mined is first extracted from an
enterprise data warehouse into a data mining database or
data mart. This means that for a data mining tool to work
efficiently and effectively, database must be built. In this
paper, we built a database for the data mining software
tool using the information obtained from the daily activity
summary (equities) published by Nigerian Stock Exchange
spanning through eighteen months. Data obtained were
analysed and summarized as shown in Figure 1.0. The
discovered data are used to generate new knowledge about
the data in the database and the identified patterns are
relationships are depicted in Figure 1.1, which shows the
market trends of stock prices for the three banks between
January 2007 and June 2008.

Furthermore, we extracted values of variables
from the discovered data to predict six months future
values for the months of July, August, September,
October, November, December, year 2008.

NIGERIAN STOCK EXCHANGE (NSE)

Sl Wonth: Vear: First Bank First Bank Skye Bank Skye Bank Zenith Bank Zenith Bank
Market Price PE Market Price PE Market Price PE
1 | JANUARY 2007 0.4 19.28 362 352 258 1844
2 | FEBRUARY 2007 04 19.28 5.62 3452 ] 1904
3 | MARCH 2007 376 19.50 553 W0 2790 2264
4 | APRIL 2007 3800 2474 611 3340 40.00 516
5 | MAY 2007 38.00 2040 6.11 25.82 40.00 2516
6 |JuNE 2007 4040 2040 1150 26.98 %62 3067
7 |duy 2007 4040 2040 1150 a2 %2 3078
8 | AUGUST 2007 4040 2040 1150 2 562 3079
9 | SEPTEMBER | 2007 kN 86.01 1343 2R 484 2837
10 | OCTOBER 2007 038 2446 1487 5.2 43.21 257
11 | NOVEMBER 2007 4179 2325 3303 25.54 40.06 2540
12 | DECEMBER 2007 401 30.85 19.86 26.02 40.32 2535
13 | JANUARY 2008 ki) 24 2283 18.01 4507 pijra]
14 | FEBRUARY 2008 4829 30.38 16.54 16.67 4843 253
15 | MARCH 2008 40.93 26.64 sty 16.28 4980 773
16 | APRIL 2008 3879 2505 25 1827 4072 218
17 | MAY 2008 4456 243 1663 1251 4848 4
18 | JUNE 2008 4250 8.5 1591 0.4 4599 2053

Figure 1.0: Generated Data from the database
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Figure 1.1: Identified Patterns and Relationships describing
the generated data

Moreover, our system predicts monthly
movement of stock prices for each of the three banks using
regression analysis. The regression coefficient a and b in
equation 1.2 are then solved using the method of least
squares to generate the linear functions in equations 1.5,
1.6 and 1.7 above. The values of variable x in equation
1.5, 1.6 and 1.7 were determined using 3-monthly moving
average period as shown in equation 1.8. Figure 1.2 shows
the predicted stock market prices for the months of July,
August, September, October, November and December,
year 2008 for the three banks. The PE shown in figure 1.2
columns 5, 7 and 9 are the equivalent values of variable x
obtained using the method of moving average as discussed
earlier. These values were further substituted into the
linear functions in equations 1.5, 1.6 and 1.7 to predict the
new market prices for each of the three banks.

Figure 1.3 (line graph) and 1.4 (bar chart) depict
the trends of the predicted stock market prices for the three
banks over a period of six months.
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Figure 1.2: Predicted Stock Market Prices
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Figure 1.3: A line graph showing trends of the predicted
stock prices
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Figure 1.4: A bar chart showing trends of the predicted stock
prices

4. CONCLUSION

We presented regression analysis as a data
mining technique and developed tool for exploiting
especially time series data in financial institution. A
prediction system has been built that uses data mining
technique to produce periodically forecasts about stock
market prices. Our technique complement proven numeric
forecasting method using regression analysis with
technology taking as input the financial information
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obtained from the daily activity summary (equities)
published by Nigerian Stock Exchange. In this paper, we
were able to use regression analysis as a data mining
technique to describe the trends of stock market prices and
predict the future stock market prices of three banks as a
case study from banking sector of Nigerian economy.
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