CHAPTER THREE
METHODOLOGY
3.1 Method of data collection
The data set used in this project is a secondary data on 5-year smooth data series of Nigeria surface air temperature ranging from 1901 to 2023 as reported on World Bank website.
3.2 Statistical Methods
3.2.1 Time series analysis
A time series is a set of statistics, usually collected at regular intervals. Time series data occur naturally in many application areas. The methods of time series analysis pre-date those for general stochastic processes and Markov Chains. The aims of time series analysis are to describe and summarize time series data, fit low-dimensional models, and make forecasts. 
The real-valued series of observations can be written as , a doubly infinite sequence of real-valued random variables indexed by . 
3.2.2 Trend, seasonality, cycles and residuals
One simple method of describing a series is that of classical decomposition. The notion is that the series can be decomposed into four elements: Trend () — long term movements in the mean; Seasonal effects () — cyclical fluctuations related to the calendar; Cycles () — other cyclical fluctuations (such as a business cycles); Residuals () — other random or systematic fluctuations. 
The idea is to create separate models for these four elements and then combine them, either additively  
or multiplicatively 
 

3.2.3 Time series Least Square Method
In this method, the goal for a given the data (xi’s and yi’s) is to ﬁnd  and  that determines the line with the best ﬁt to the data series. The principle of least squares regression states that the best choice of the linear relationship is the one that minimizes the square in the vertical distance from the y values in the data and the y values on the regression line. This choice reﬂects the fact that the values of x are set by the experimenter and are thus assumed known.
A series  with linear trends, using least square method
										(3.1)
Where,  is the error term in the equation, while  and  are constant to be estimated. 
Here we assumed that, the errors term,  are normally independent and identically distributed with mean,  and variance , i.e. .

We use normal equation to estimate  and 

Hence

Then, estimate  and  by minimize error to obtain the sum of squares as follows:
Ʃ= Ʃ
Then, differentiate w.r.t  and  and set to zero, we have
-2 Ʃ=0
 									(3.2)


 									(3.3)
Solving equation (3.2) and (3.3) simultaneously we have
	

Then the fitted trend is
,  		.							(3.4)
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