Homework Solution

“USER”

April 21, 2020

1.

The World Bank collects data on many variables related to world development for countries throughout the world. Two of these are internet use, in minutes of users per 100 people, and life expectancy, in years. The data are available in the attached file, INTERNETANDLIFE.CSV. Use the same instructions as in Homework #6 to first upload this file to RStudio Cloud, and then import the file into an RStudio work session using the read.csv command. (1 point)

(1) (3 points) Using R, make a scatter plot with life expectancy as the dependent (Y) variable and internet use as the independent (X) variable. Describe the relationship between these variables.
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The scatter plot suggests a positive relationship between life expectancy aand Figure Figure 1 suggests that the internet useage and life expectacy are positively correlated.

(2) 2 points) A friend looks at this plot and concludes that using the internet will increase the length of your life. Write a short paragraph explaining why the association seen in the scatter plot does not provide a reason to draw this conclusion.

The scatter points in figure 1 do not depict a clear increasing of or decreasing trend. Based on visual judgemet, the fitted line can somewhat remain horizontally or vertically.

(3) (3 points) Using R, calculate the correlation coeﬃcient value between life expectancy and internet use. Do you think the correlation is an appropriate way for describing the association between life expectancy and internet use? Why or why not?

· with(data,cor(internet, lifeexpe)) [1] 0.6790325

1

The the correlation coeﬃcient value between life expectancy and internet use was found to be 0.679. This shows that the two variables are positively correlated. Correlation is appropriate in describing the association between the two variables since they are both continous varibales

2.

Using a computer program, a data set with 20 observations on Y and X was generated (GENERATEDATA.csv). Again, use the same instructions as above (in #1) to upload and import this dataset into an RStudio Cloud work session. (1 point)

(1) (3 points) Make a scatter plot and describe the relationship between Y and X.
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The scatter pot suggests a positive correlation between y and x

(2) (4 points) Using R commands we’ve used before, calculate the means and standard deviations for both Y and X.

The mean values for y and x are 29.73 and 19.79364 with respective standard deviation of 2.6396 and 1.95376.

(3) (2 points) Using R, calculate the correlation coeﬃcient value between Y and X. The correlation coeﬃcient value between Y and X. was found to be 0.631861

(4) (5 points) Using the values found above, use the formulas given in the Lecture to manually calculate (show your work) the slope and Y-intercept for the least squares regression line. Write out the equation for the least squares regression line.

The simple regression equation line can be expresssed as; y = a + bx Where; a = r∗Sy
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where, Sx is the sample standard deviations of x, and Sy is the sample standard deviation of y.

· sy=sd(data$y)

· sx=sd(data$x)

· r=cor(data$y,data$x)

· b=(r*sy)/sx

· b

[1] 0.8532384

2

a = y¯ − bx¯

Which can be obtained as follows;

· meanx<-mean(data$x)

· meany=mean(data$y)

· a=meany-b*meanx

· a

[1] 12.84131

We can deduce the simple linear equation; y = 12.8413 + 0.8532

(5) (3 points) Refer to the OpenIntro.org Lab (Linear Regression) to perform the lm() command in R, computing the linear regression line with R. Write out the regression line equation from the Output from R.

lm(datay datax) Call: lm(formula = datay datax) Coeﬃcients: (Intercept) data$x 12.8413 0.8532

(6) (2 points) As shown in the Lab, add the regression line to your scatter plot using the abline() command.

with(data,plot(x, y,main= “A Scatter Plot of y against x”)) abline(lm,col=2)

Ouput is as shown below
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(7) (1 point) What percent of the variability in Y is explained by X? Give the appropriate statistic. summary(lm) Call: lm(formula = datay datax)

Residuals: Min 1Q Median 3Q Max -4.322 -1.369 0.047 1.525 3.118

Coeﬃcients: Estimate Std. Error t value Pr(>|t|)

(Intercept) 12.8413 4.6539 2.759 0.01210 * data$x 0.8532 0.2340 3.646 0.00161 ** — Signif. codes: 0 ‘’ 0.001 ’’ 0.01 ’ ’ 0.05 ‘.’ 0.1 ‘’ 1

Residual standard error: 2.096 on 20 degrees of freedom Multiple R-squared: 0.3992, Adjusted R-squared:

0.3692 F-statistic: 13.29 on 1 and 20 DF, p-value: 0.001608

3

The Multiple R-squared was found to be 0.3992. This indicates that 39.92% of the variation in y is explained by x

(8) (4 points) As shown in the Lab, plot the residuals versus the x values; use the abline() command to draw the dashed line at y=0. Give a short paragraph commenting on this residual plot graph.
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Figure 4 indicates tha there is no apparent trend in residual plots. This shows the relationship is linear, that is the assumption of linearity has been met.

(9) (3 points) Make a histogram of the residuals and comment on what this shows you.
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From Figure 5, the histogram shows that the residuals are normally distributed. Hence the normality assumption of the classical linear regression model has been adhered to

3.

Data from a British government survey of household spending may be used to examine the relationship between household spending on tobacco products and alcoholic beverages. You can find this data attached to this assignment, called tobacco.csv. As above, use the same instructions (as in #1 and #2) to upload and import this dataset into an RStudio Cloud work session. (1 point)

(1) (2 points) Suppose tobacco spending is the explanatory variable, and alcohol spending is the response variable. What is the equation of the least-squares regression line? (Use the R lm() command to calculate the regression line.

with(data, lm(alcohol~tobacco))

Call: lm(formula = alcohol ~ tobacco)

Coeﬃcients: (Intercept) tobacco

2.041 1.006

The resultant regression line will be y = 2.041 + 1.006x, where; y is the alcohol spending and x is the tobacco spending

(2) (4 points) Show a scatterplot of the data. Include the least square regression line on the graph, using the abline() command. Describe the form, direction and strength of your data.


(3) (1 point) What percent of the variation in alcohol spending is explained by the least squares regression line? Give the appropriate statistic.

Call:

lm(formula = alcohol ~ tobacco)

Residuals: Min 1Q Median 3Q Max -0.51092 -0.42434 0.06056 0.34406 0.62991
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Coeﬃcients: Estimate Std. Error t value Pr(>|t|)

(Intercept) 2.0412 1.0014 2.038 0.07586 . tobacco 1.0059 0.2813 3.576 0.00723 ** — Signif. codes: 0 ‘’ 0.001 ’’ 0.01 ’ ’ 0.05 ‘.’ 0.1 ‘’ 1

Residual standard error: 0.446 on 8 degrees of freedom Multiple R-squared: 0.6151, Adjusted R-squared:

0.567 F-statistic: 12.78 on 1 and 8 DF, p-value: 0.007234

The Multiple R-squared was found to be 0.6151. This indicates that 61.51% of the variation in alocohol spending is explained by tobacco spending.

(4) (3 points) Are tobacco spending and alcohol spending independent? Perform a hypothesis test from the above regression output and state the hypotheses, p-value, and conclusion in terms of the question.

H0: tobacco spending and alcohol spending are independent H1: tobacco spending and alcohol spending are dependent

Since the t statistic associated with the coeﬃcient of tobaccco spending is 3.576 with an associated p-value of 0.00723 which is less than 0.001, the null hypotheis is rejected leading to the concusion that, tobacco spending and alcohol spending are statistically dependent at 0.1% level of significance.

(5) (2 points) Suppose you want to include the British territory of Northern Ireland in this analysis, so you look up Northern Ireland and find their tobacco spending is 4.56. Use this value in your regression line equation to predict what the alcohol spending might be for Northern Ireland.

The resulatnt regression line

y = 2.0412 + 1.0069x substituting x=4.46. we obtain that alcohol spending might be 6.531974 for Northern Ireland.

Appendix: R scripts

data<-read.csv("INTERNETANDLIFE.CSV")

with(data,plot(internet, lifeexpe,

main= "A scatter plot of life expectancy and internet usage"))

with(data,cor(internet, lifeexpe))

data<-read.csv("GENERATEDATA.CSV")

head(data)

with(data,plot(x, y,

main= "A Scatter Plot of y against x"))

with(data,mean(x))

mean(data$y)

sd(data$x)

sd(data$y)

with(data,cor(x, y))

sy=sd(data$y)

sx=sd(data$x)

r=cor(data$y,data$x)

b=(r*sy)/sx

b

meanx<-mean(data$x)

meany=mean(data$y)

a=meany-b*meanx
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a

lm<-lm(data$y~data$x)

lm

with(data,plot(x, y,main= "A Scatter Plot of y against x"))

abline(lm,col=2)

summary(lm)

plot(lm$residuals ~ data$x)

abline(h = 0, lty = 3)
# adds a horizontal dashed line at y = 0

hist(resid,main="Histogram oh Residuals")

data<-read.csv("tobacco.csv")

lm2<-with(data, lm(alcohol~tobacco))

with(data,plot(tobacco, alcohol,main= "A Scatter Plot of alcohol against tobacco"))

abline(lm2,col=2)

summary(lm2)

y=2.0412+(1.0069*4.46)

y
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