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Practice Exercise Week 6 – Residual analysis 


 

Collect all your answers into a single pdf document. 


Data for this exercise set can be found in the worksheet “Week 6 – Data.xlsx”. 


 

 

 

Q1 (This is a continuation of Q1 in Week 5) 


 

Last  week  you  developed  the  simple  linear  regression  model  to  study  the  relationship 

between income (the predictor variable) and happiness (the response). This week we are 

going to study the adequacy of the model using residual plots and other diagnostics. 

Re-run the regression from last week in Minitab and make sure to obtain a plot of 


standardized residuals against the fitted value (or “fits”), a histogram, a normal probability 

plot, and a plot of residuals versus the order. Also, store standardized residuals, leverages, 

and Cook’s distances into new columns in the workbook. 

a)  What are the basic assumptions about the error term? 


Answer a) The basic assumptions about the error term: 


•  An error term is a real number with a probability associated with each value. Hence, the 


error term is a random variable, or the observations are independent. 

•  The population mean of the error term is zero. 


•  The variance of the error term is constant. 


•  The residuals are normally distributed. 


b)  Obtain a scatterplot of the happiness scores against income. Can you identify 


outliers in this plot? 

Answer b) The scatterplot between happiness scores and incomes is as shown in figure 1. From 


the histogram, there seem to be no outliers in the data set. 


 

 

Figure 1 Scatter Plot between Happiness & Income 
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c)  Use the residual diagnosis plots. Comment on the regression assumptions in part a) 


based

 

on the plots. 

Answer c) The residual diagnosis plots are as shown: 


 

 

Figure 2 Residual Plot of diagnosis. 


 

The histogram of residuals shows and verifies that there are no outliers. Second, the 

assumption that the residuals are normally distributed is verified from the normal probability 

plot of residuals. Third, the assumption that the residuals have a constant variance is verified 

from the Residual Vs. Fits Plots. Finally, the Residual Vs. Order verifies that the residuals are 

uncorrelated with each other. 

 

d)  Use the stored columns to determine whether there are outliers or 


influential observations in the data. (You may have to sort the columns, 

which can be done

 

in Minitab or Excel.) 

 

Answer d) The Cook’s distance measures the effect of deleting a given observation. 


As the highest Cook’s distance value is relatively low (0.0269429 ), There does not 


seem to be an outlier in the data. 

e)  Comment on the causality between Income and Happiness score. (Write two or 


three

 

full sentences.) 

 

Answer d) From figure 1, there is a positive correlation between Income and Happiness Score. 


However, correlation is not causation. There can be different independent factors for such a 

happiness score other than income, such as the count of family members, whether the 

individual is married or unmarried, etc.
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Unformatted Attachment Preview


Practice Exercise Week 6 – Residual analysis
Collect all your answers into a single pdf document.
Data for this exercise set can be found in the worksheet “Week 6 – Data.xlsx”.
Q1 (This is a continuation of Q1 in Week 5)
Last week you developed the simple linear regression model to study the relationship
between income (the predictor variable) and happiness (the response). This week we are
going to study the adequacy of the model using residual plots and other diagnostics.
Re-run the regression from last week in Minitab and make sure to obtain a plot of
standardized residuals against the fitted value (or “fits”), a histogram, a normal probability
plot, and a plot of residuals versus the order. Also, store standardized residuals, leverages,
and Cook’s distances into new columns in the workbook.
a) What are the basic assumptions about the error term?
Answer a) The basic assumptions about the error term:
•
•
•
•
An error term is a real number with a probability associated with each value. Hence, the
error term is a random variable, or the observations are independent.
The population mean of the error term is zero.
The variance of the error term is constant.
The residuals are normally distributed.
b) Obtain a scatterplot of the happiness scores against income. Can you identify
outliers in this plot?
Answer b) The scatterplot between happiness scores and incomes is as shown in figure 1. From
the histogram, there seem to be no outliers in the data set.
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Forcasting MEthods 



Identify any challenges you have in setting up a time-series analysis in Excel. Explain what they are and why they are challenging. Identify resources that can help you with that.Explain how forecasting is used in the real world. Provide a specific example from your own line of work, or a line of work that you find particularly interesting.
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I need assistance with the below assignment.MAT-240 Applied Statistics ScenarioYou have been hired by the Regional Real Estate Company to help them analyze real estate data. One of the company’s Pacific region salespeople just returned to the office with a newly designed advertisement. It states that the average cost per square foot of his home sales is above the average cost per square foot in the Pacific region. He wants you to make sure he can make that statement before approving the use of the advertisement. The average cost per square foot of his home sales is $275. In order to test his claim, you collect a sample of 1,001 home sales for the Pacific region.PromptDesign a hypothesis test and interpret the results using significance level α = .05.Specifically, you must address the following rubric criteria, using the Module Five Assignment Template attached.Additional materials are attached 
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