Final Project: Regression and Correlation Analysis
1. [bookmark: _GoBack]A scatter plot shows the relationship between two variables. In this case, our variables are sales (dependent variable) and calls (independent variable). The best-fit line is a line through data points in a scatter plot that can be used to show the relationship between two variables, in this case, sales and calls.
2. The equation for the best-fit line is: [image: wps3]. The slope of the line is 0.1278 and the y-intercept is 23.141. The slope means that when the number of calls increases by one unit, the sales increase by 0.1278 units. The y-intercept means that no calls are made, the sales are 23.141.
3. The correlation coefficient is [image: wps4]. Since the correlation coefficient is used to measure the strength of the relationship between two variables, we can conclude that sales and calls have a slightly strong positive relationship.
4. The correlation of determination is [image: wps5]. This means from this model, 10.95% variation in the dependent variable (sales) can be explained by the independent variable (calls).
5. To conduct the hypothesis test for this regression model, we need to state the null and alternate hypotheses. The null hypothesis is that there is no linear relationship between sales and calls. The alternate hypothesis is that there is a linear relationship between sales and calls.
[image: wps6]
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Let the significance level be 0.05. We reject the null hypothesis since the p-value is less than 0.05. There is sufficient evidence to conclude that there is a linear relationship between sales and calls.
6. Based on the findings above, we conclude the independent variable can be used to predict the dependent variable.
7. The confidence interval for the y-intercept (b) is (0.055,0.201). This means that we are 95% confident that a unit increase in the number of calls results in an increase in sales between 0.055 and 0.201.
8. Let the independent value be 140. 
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The 99% confidence interval for the dependent variable for a selected independent variable (140) is (38.33,43.734). We are 99% confident that the true best-fit line for the population lies between 38.33 and 43.734. 
9. At 99% confidence level, the confidence interval is (22.3,59.764). 
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Therefore, we are 99% confident that the real value of sales corresponding to 140 calls is between 22.3 and 43.734.
10. These values lead to the failure of this regression model. Values outside the range of sample values occur after extrapolation and this creates differences between the true sample values and regression assumptions. Results after extrapolation cannot be relied on since the regression model at this point is not valid. 
11. Since the correlation coefficient is not very strong, no meaningful decision can be made from these results. But from the linear equation, we can see that the two variables have a positive relationship. This means to increase the number of sales, the business should increase the number of calls. 


Appendix
1. Scatter plot
[image: wps12] 
 
2. Regression Output
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	Regression Statistics
	
	
	
	
	
	
	

	Multiple R
	0.330919119
	
	
	
	
	
	
	

	R Square
	0.109507463
	
	
	
	
	
	
	

	Adjusted R Square
	0.100420805
	
	
	
	
	
	
	

	Standard Error
	7.056105087
	
	
	
	
	
	
	

	Observations
	100
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	
	
	

	
	df
	SS
	MS
	F
	Significance F
	
	
	

	Regression
	1
	600.0253386
	600.0253
	12.05146
	0.000771401
	
	
	

	Residual
	98
	4879.284661
	49.78862
	
	
	
	
	

	Total
	99
	5479.31
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	Coefficients
	Standard Error
	t Stat
	P-value
	Lower 95%
	Upper 95%
	Lower 95.0%
	Upper 95.0%

	Intercept
	23.1405943
	5.94417015
	3.89299
	0.000181
	11.34458209
	34.9366065
	11.34458
	34.93661

	Calls
	0.127795208
	0.036812458
	3.471521
	0.000771
	0.054742084
	0.200848332
	0.054742
	0.200848


 
  
3. Prediction and Confidence Intervals
	Prediction Intervals and Confidence Intervals
	

	
	

	y-intercept
	23.1405943

	slope
	0.127795208

	SSxx
	36740.11

	Se
	7.056105087

	n
	100

	confidence
	99%

	mean of x
	160.33

	x value
	140

	
	

	
	

	Confidence Interval for Given x

	Lower Limit
	38.329905

	Upper Limit
	43.733942

	
	

	Prediction Interval for Given x

	Lower Limit
	22.300117

	Upper Limit
	59.763730
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