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Linear regression is a method that is used to predict a metric variable from a linear relation with another metric variable .The main objective is to introduce a linear relationship between the predictor variable and the response variable. Finally, we come up with a formula to estimate the value of the response Y when only the predictor’s values are fully known.
Problem statement. In this project of linear regression analysis am trying to establish the relationships between one response variable Y and predictor’s variable X. My research to in to account job performance and IQ on different employees in the company. I did to 10 employees and tabled down the result as follows.
From the data, the workers with higher IQ scores have better job performances scores as well.Hower this lead to some difficulties to prove with 10 cases. To analysis this I first came up with a scattered graph as shown below
	
	
	
	
	
	
	

	
	No
	Names
	IQ
	Performance
	Pred
	residual

	1
	1
	Samson
	106
	115
	102.40
	12.60

	2
	2
	James 
	97
	104
	96.61
	7.39

	3
	3
	Jane 
	108
	98
	103.69
	        5.69

	4
	4
	Fredric
	96
	101
	95.97
	5.03

	5
	5
	Justus’s. 
	112
	98
	103.69
	         8.26

	6
	6
	Brian.
	111
	106
	105.61
	0.39

	7
	7
	Joseph.
	97
	95
	96.61
	       1.61

	8
	8
	jennet
	99
	98
	97.90
	0.10

	9
	9
	Peter
	87
	87
	90.90
	          3.19

	10
	10
	Jasper 
	91
	86
	92.76
	          6.76


       85                   95                    100                   105                   110                      115
More information https://www.coursera.org/learn/machine-learning/lecture/rkTp3/cost-function

Scatter graph performance with IQ[image: Simple Linear Regression Scatterplot Markers]






The values in the data shown above, the dotes represent all the 10 employees. Taking, for example, the highest point is kelvin which he has the best performance with a score of 115.In case one wants to move right to left that is higher to lower IQ My dots seem to lie lower( poor performance).My scatter graph describes the positive correlation between performance.
The Pearson correlation performance with IQ.
[image: Simple Linear Regression Correlation Matrix]
	
The correlation is 0.6 as displayed in the previous figure. Despite my small sample population size, it has more statistical importance’s the reason is that my P is less than 0.05.This means that there is a strong linear relation between IQ and the performance but am yet to prove it.
I can predict the performances from IQ by assuming that they relate to one another linearly. Now the exact comparison involves just two numbers, the intercept, and the slop. This enables the regression graph to be analysed as follows.
The general linear regression equation is formulated as Y’ = A + B * X where 
Y means the predicted value.
A means the y-intercept value
B refers to the coefficient value
X is the predictor value.
Because the value X is in my data, in this case, I can predict my IQ scores. I can estimate the performances if I know the y-intercept and the B coefficient. From my grouped data I have the constant as 34.26 and my IQ test score as 0.64.  The equation of the above values can be written as 
Y= 34.26 + 0.64 * IQ meaning that the main output of my linear regression analysis is only 2 number.
The Y-intercept from above equation it is 34.26.
The B coefficient it is 0.64.
Am going to show how I obtain the above numbers and what exactly they mean.
First I will look at the B coefficient regression slope.
A b coefficient refers to the number of units increase in Y associated with one unit increase in X.
My b coefficient of 0.64 means that one unit increase in IQ is connected with 0.64 units increase in performance.I practically show this by adding my regression line to my scatter grapy as demonstrated below.
[image: B Coefficient in Scatterplot with Regression Line]
By taking the average, the employees with IQ = 100 score 6.4 performance scores which are higher than employees with IQ = 90.When my B tend to increase the steeper my linear regression line become. That explains why b is called the regression gradient.
Next, I am going to analyses the Regression intercept. Where the y-intercept is the predicted outcome for cases who scores 0 on the predictors variable. In case anybody scores IQ equal to zero I will predict a performance of (34.26 + 0.64 * 0 =) 34.26 of the person. Practically the intercept is the point where the regression line cut the y-axis as illustrated below.
I[image: Regression Intercept in Scatterplot with Regression Line]

Finally, this explains the meaning of the intercept and b coefficient. I will still demonstrate how the y-intercept is 34.3 and b is 0.64 other than other numbers. This is shown by the regression residual graph.
The regression residual is the value that is observed, the predicted value on the outcome variable for the same few cases. The figure below explains the regression residual
It is observed that in many cases the performance of the employees differs from my regression analysis predicts. The higher the difference in the regression residual the worse my model predicts performances for all the employees. I will first start by computing the values and the residual for my 10 cases.
More information https://github.com/skhurana333/ml/blob/master/linearRegSingleVariant.py

	
	
	
	
	
	
	

	
	No
	Names
	IQ
	Performance
	Pred
	Residual

	1
	1
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	8
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	9
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	87
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My residual shows how much my regression equation is off for each case. Now, how much is my regression equation off all the 10 cases? The average residual may solve this problem. Moreover, the result should be always zero positive and negative residual obviously result to zero. In this case, I need to compute the variance of the residual.
Error variance. It is the mean squared residual and indicates how worse my regression model predicts the outcome variable. This problem is solved by diving the error variance by the variances of the outcome variable and finally subtracting it from 1 result in r square/
The best way to calculate R square from the variance of the outcome variable and the error variance as indicated below.
Descriptive statistics
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Mean
	
Minimum
	
maximum
	
SD
	
Variance

	Job performance


	





	
	
	
	
	

	Test score
	10
	98.80
	86.00
	115.00
	8.60
	73.96

	Job performance

	
	
	
	
	
	

	Regression residual
	10.00
	0.00
	8.26
	12.60
	6.65
	44.19

	
	
	
	
	
	
	



The performance of the employees has a variance of 73.96 and my error is 44.19 only. This explains that my regression equation account for some 40% of the variances in the performance. The number referred to as r square confirms the accuracy of my regression models.
Conclusion. 
Reporting regression that the practical linear regression analysis carried out to investigate the relations between the performance of employees and the IQ. The initial scatterplot display that there was a strong positive linear relationship between the two variables. It was further confirmed by the with a Pearson’s correlation of 0.6. The linear regression showed an important relationship between the employee's performances and the IQ (p < 0.005).The slope coefficient for the employee's performance was 0.64 which means that the performances increases by 0.64 for each IQ . The R2 value was 0.4419 which is the same as 44.19% of the variation in employee’s performance.
The scatter graph of standardized predicted value against standardized residual illustrated that the data met the assumptions of homogeneity of variance and linearity and also the residual was approximately distributed from the data above.
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