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Question 1
I will use data on the population of USA since 1790 to 2010. From this data, the year will be the explanatory variable and census population the dependent variable. I think that my explanatory variable explains the variation in my dependent variable because as the years increase, technology to save life also advances and therefore loss of life is minimal while birth rate increases, implying positive population growth rate. 
Question 2
The summary statistics are shown in the table below;
	year
	 
	 
	census population
	 

	 
	 
	 
	 
	 

	Mean
	1900
	 
	Mean
	103940771.3

	Standard Error
	14.14213562
	 
	Standard Error
	20070627.3

	Median
	1900
	 
	Median
	76212168

	Mode
	#N/A
	 
	Mode
	#N/A

	Standard Deviation
	67.82329983
	 
	Standard Deviation
	96255347.11

	Sample Variance
	4600
	 
	Sample Variance
	9.26509E+15

	Kurtosis
	-1.2
	 
	Kurtosis
	-0.575995763

	Skewness
	0
	 
	Skewness
	0.783964333

	Range
	220
	 
	Range
	304816324

	Minimum
	1790
	 
	Minimum
	3929214

	Maximum
	2010
	 
	Maximum
	308745538

	Sum
	43700
	 
	Sum
	2390637741

	Count
	23
	 
	Count
	23



From the statistics above, the data covers from 1790 to 2010 with a 10-year interval. The minimum population ever recorded across the study period is 3929214 Americans while the maximum is 2390637741 Americans. The average census population over the study period is 103940771.3 with a standard deviation of 96255347.11.
Question 3
a. The scatter plot of the data is shown below;


b. The correlation results are presented in the table below;
	 
	year
	census population

	year
	1
	

	census population
	0.958706
	1



The correlation coefficient between year and census population is 0.9587. 
c. This correlation coefficient implies a very strong positive correlation between year and census population is evident.
Question 4
The regression output is shown below;
	SUMMARY OUTPUT
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Regression Statistics
	
	
	
	
	
	
	

	Multiple R
	0.958705987
	
	
	
	
	
	
	

	R Square
	0.91911717
	
	
	
	
	
	
	

	Adjusted R Square
	0.915265606
	
	
	
	
	
	
	

	Standard Error
	28019135.24
	
	
	
	
	
	
	

	Observations
	23
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F
	
	
	

	Regression
	1
	1.87346E+17
	1.87E+17
	238.6348
	6.0929E-13
	
	
	

	Residual
	21
	1.64865E+16
	7.85E+14
	
	
	
	
	

	Total
	22
	2.03832E+17
	 
	 
	 
	
	
	

	
	
	
	
	
	
	
	
	

	ESTIMATES
	
	
	
	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value
	[bookmark: _GoBack]Lower 95%
	Upper 95%
	Lower 95.0%
	Upper 95.0%

	Intercept
	-2481204714
	167449007.6
	-14.8177
	1.36E-12
	-2.829E+09
	-2.133E+09
	-2.829E+09
	-2132975440

	year
	1360602.887
	88077.39701
	15.44781
	6.09E-13
	1177435.91
	1543769.86
	1177435.91
	1543769.86



The ANOVA results show a p – value of 6.0929E-13 which is less than the level of significance, α = 0.05, implying the regression model is statistically significant.
The coefficient of determination, R-square, is 0.9191 implying that the explanatory variable explains 91.91% of the total variation in census population.
The adjusted R-squared value is 0.9153. This implies that the explanatory power of the model is 91.53%.
The coefficient of the explanatory variable is 1360602.887 which implies that a unit increase in year increases the census population by 1360602.887. Also, the intercept estimate is -2481204714, which is the base census population when the explanatory variable is not taken into account.

Question 5
a) The regression equation now becomes;

b) From the trendline in the scatter plot, the regression equation is shown below;


The equation is 
*The two regression equations are consistent.

Question 6
The plot of residuals is shown below;

From the plot above, the residuals pattern is non-random. This is indicated by the U-shaped residual plot. This implies the better fit for our model would be a non-linear regression model.
Question 7
Using the equation , we predict census population of the given years;
	Year
	Predicted Census Population

	1960
	185576944.5

	1970
	199182973.4

	1980
	212789002.3

	1990
	226395031.1

	2000
	240001060

	2010
	253607088.9



The predicted variables are not equal to the actual values but are close to them. This is explained by the coefficient of determination where by the explanatory variable explains 91.91% of the outcome variable.
Question 8
The resulting regression model is a model to predict the census population of USA citizens. The model can be used to predict rough estimates of future census populations. The predicted outcomes of the model are 91.91% accurate because the coefficient of determination is 0.9191. To improve the accuracy of the model, I would prefer using more on census population data to generate the regression model.
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census population	y = 1E+06x - 2E+09
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