Project #5	Due:  Thursday 4/28/22
R. Lock    4/20/22	Value: 20 points
ANOVA in the Virtual Used Car Lot

This project will continue our earlier investigation of factors affecting used car prices.  In Project #1, you each focused on a single car model and single predictor of price (the age of the car).  In Project #2, you included a second predictor (miles) and worked with multiple regression. Now we will expand each of your datasets to include three more models of cars.  To save you the trouble of collecting a lot more data, you can share each other’s data according to the chart on the next page.  See instructions there for creating the combined dataframe in R. 
To compare car prices among your four cars types:
1. Produce a set of side-by-side boxplots to compare the distributions of your four groups of cars.  Comment on any obvious differences in the distributions. R hint: You can use boxplot(Y~X,data=) much like you use plot(Y~X, data=).  
2. Produce summary statistics (sample size, mean and standard deviation) for each of the groups (car models) AND the entire sample of car prices (all four models combined).  
3. Based on just what you see in the boxplots and summary statistics:
a. Comment on whether you think there are significant differences in the mean prices among your four car models. 
b. Comment on any concerns you see about the conditions for the ANOVA for means model. 
4. Run the ANOVA for difference in mean price between the car models using R. Include the output showing the ANOVA table, state hypotheses, and provide a conclusion in the context of your data. 
5. Show how to use the summary statistics in #2 to verify “by hand” (i.e. with a calculator – but you can do the calculations in R) the various sums of squares terms (SSGroups, SSE, and SSTotal) in the ANOVA table. 
6. Produce a plot (or plots) and/or summary statistics to comment on the appropriateness of the following conditions for your data and model (this can refer to what you did in #3b). 
a. Normality of the residuals
b. Equality of the variances. 
7. Choose either (a) or (b) depending on the result of your ANOVA test 
a. If your ANOVA indicates there are significant differences among the car means:  Discuss where the significant differences occur using both Fisher LSD and Tukey HSD methods.  You may show calculations or interpret appropriate computer output, in the latter case, please include the commands and output. 
b.  If your ANOVA indicates there are not significant differences among the car means:  Compute (and interpret) a 90% confidence interval for the difference in mean price between your car model and the next model in your group.  Do this two ways: Using the Fisher LSD method and Tukey’s HSD adjustment (assuming all possible comparisons).  Interpreting appropriate computer output is fine, but please include the commands and output if you do so.
8. Recall that we can also handle a categorical predictor with multiple categories (like your four car models) using ordinary multiple regression if we create indicator variables for each category and include all but one of the indicators in the model. 
a. Run an ordinary multiple regression to predict Price using the Model variable.  Since Model has text values, R will automatically create the required indicator variables (i.e. treat it as a factor) and leave one out when fitting the model.  Give the summary output and anova from this multiple regression model. 
b. Interpret each of the coefficients (including the intercept) in the “dummy” regression by what they mean in the context of prices (or mean prices) of the different car models. 



The data are stored as .csv files in the rstudioshared/RLock/Stat213Spring22/Data/Project5 directory.  Find your name under Group #1 the table below and read across that row to find the other car models you should use.  Each dataset is stored in a name like Bessette.csv.  Each car model is also given in the table. 
To create a dataframe that combines all four datasets: 
· Read each .csv file into an R session 
· Use a command like  Bessette$Model=”CamryA”     to add the model name as a variable (column) to each of the four datasets.
· Use the rbind(  ) command to put the four dataframes together into one.  If the dataframes are named A, B, C, and D (with same variable names) then use   mydata=rbind(A,B,C,D) to put them together in a new data frame called mydata (or whatever name you like). 
· Look at the contents of the new dataframe to be sure it has what you need. 
· Probably a good idea to keep the commands above in an R code chunk so you can easily repeat if needed to recreate your data. 

9:20 Section
	Group #1
	Group #2
	Group #3
	Group #4

	Bessette (CamryA)
	Smallman (CRVB)
	Pahl (Jetta)
	Baer (OutbackA)

	Braun (Elantra)
	Pahl (Jetta)
	Thieret (Mazda6)
	Bechard (GolfA)

	Cullen (ExplorerA)
	Zhagnay (ExplorerB)
	Souza (GrandCherokee)
	Palumbo (ForesterB)

	Downing (Mustang)
	Topi (MercedesB)
	Sheehy (OutbackE)
	Moolman (Rav4F)

	Finkbeiner (RangeRoverA)
	Holbrook (RangeRoverB)
	Hurtt (Discovery)
	Edick (Escalade)

	Gardner (Corolla)
	Hewitt (Civic)
	Braun (Elantra)
	Muscatello (CRVA)

	Golden (OutbackC)
	Boyden (OutbackB)
	Thieret (Mazda6)
	Koes (Rav4E)

	Habtegiorgis (Prius)
	Baker (Soul)
	Hewitt (Civic)
	Holloman (Mystery)

	Hereth (Rav4D)
	Thieret (Mazda6)
	Muscatello (CRVA)
	Peacock (Impreza)

	Hewitt (Civic)
	Gardner (Corolla)
	Baker (Soul)
	Koes (Rav4E)

	Holbrook (RangeRoverB)
	Finkbeiner (RangeRoverA)
	Hutchinson (SilveradoA)
	Chetram (BMWx5)

	Hutchinson (SilveradoA)
	Hurtt (Discovery)
	Holbrook (RangeRoverB)
	Edick (Escalade)

	Kingston (CamryB)
	Palumbo (ForesterB)
	Thieret (Mazda6)
	Golden (OutbackC)

	Koes (Rav4E)
	Kniskern (Acadia)
	Harvey (ForesterA)
	Mathieu (OutbackG)

	Mocerine (Passat)
	Peacock (Impreza)
	Barringer (Rogue)
	Thieret (Mazda6)

	Moolman (Rav4F)
	Clark (MercedesA)
	Szidat (GolfB)
	Golden (OutbackC)

	Pahl (Jetta)
	Braun (Elantra)
	Peacock (Impreza)
	Barringer (Rogue)

	Palumbo (ForesterB)
	Kingston (CamryB)
	Moolman (Rav4F)
	Weaver (Durango)

	Sheehy (OutbackE)
	Baer (OutbackA)
	Palumbo (ForesterB)
	Szidat (GolfB)

	Skiff (F150B)
	HillEdgar (F150A)
	Hustler (SilveradoB)
	Souza (GrandCherokee)

	Smallman (CRVB)
	Bessette (Camry)
	Sheehy (OutbackE)
	Mocerine (Passat)

	Stevens (OutbackF)
	Weaver (Durango)
	Boyden (OutbackB)
	Harvey (ForesterA)

	Thieret (Mazda6)
	Hereth (Rav4D)
	Pahl (Jetta)
	Baker (Soul)

	Weaver (Durango)
	Stevens (OutbackF)
	Ballaine (Rav4A)
	Harvey (ForesterA)

	Zhagnay (ExplorerB)
	Cullen (ExplorerA)
	Velasquez (Wrangler)
	Tsutsumi (Highlander)



