Summary of Statistical Methods

&

Steps to Accomplish These via Minitab and StatCrunch

Data Set-up

Each row of your data table should give all the data for one subject or case.  Each column should represent a different variable.  Each cell then represents the value for a particular subject on a particular variable.  

Example

	Subject
	Gender
	Age
	ColaPref

	1
	M
	29
	Coke

	2
	F
	42
	Pepsi

	3
	F
	20
	Coke


Goals and Statistical Approaches
1. To investigate data for a single quantitative variable:


Compute descriptive statistics.  


Make any of the following graphs:  stem & leaf, histogram, dot plot, box plot.


Form a confidence interval using a 1-sample t.


Test vs. some specified value for the population mean using a 1-sample t.


Alternative: Wilcoxon signed rank procedure, or the Sign procedure.

2. To investigate data for a single categorical variable:


Make a table of frequencies and percentages. 


Construct a bar chart or pie chart.


Make a confidence interval or do a test for a proportion of interest.

3. To compare two or more groups on the basis of a quantitative variable:


Compute descriptive statistics on the quantitative variable for each group.


Construct side-by-side box plots or side-by-side dot plots.


For 2 groups, carry out a 2-sample t-test or construct the related confidence interval. 


For more than two groups, carry out an ANOVA.


Alternatives: Mann-Whitney procedure (Wilcoxon rank sum) for two groups; Kruskal-Wallis 


for more than two groups.

4. To compare two or more groups on the basis of a categorical variable:


Make a two-way table (cross-tabulation) of the frequencies and percentages.


Illustrate these frequencies with a clustered bar chart.


Perform the chi-square test.

5. To investigate the relationship between two quantitative variables:


Compute the correlation coefficient and/or linear regression equation.


Make a scatter plot of the data.


Run the correlation test, or regression slope test.


Alternative: Spearman’s correlation.

To investigate the relationship between two categorical variables, see #4.

To investigate the relationship between one categorical and one quantitative variable, see #3.

Minitab Steps

Frequency tables:
Stat > Tables > Tally

Two-way frequency tables:
Stat > Tables > Cross Tabulation

Descriptive statistics:

Stat > Basic Statistics > Display Descriptive Statistics
     (Use the By variable box to get a breakdown of the results for subjects in different groups.)

Correlation:
Stat > Basic Statistics > Correlation

Regression:
Stat > Regression > Fitted Line Plot  
or   Stat > Regression > Regression

Bar Graph:
Graph > Chart

Inferential Methods 

Here is a summary of the inferential methods that we have been working with, along with the corresponding Minitab menu choices.

	GOAL
	METHOD
	MINITAB

	Test the mean of one population
	One-sample t-test
	Stat > Basic Stat > 1-sample t

	Estimate the mean of one population
	Confidence interval based on the one -sample t
	Stat > Basic Stat > 1-sample t

	Test a proportion for one population
	Test for a proportion
	Stat > Basic Stat > 1 Proportion

	Estimate a proportion for one population
	Confidence interval for a proportion
	Stat > Basic Stat > 1 Proportion

	Compare the means of two populations
	Two-sample t-test
	Stat > Basic Stat > 2-sample t

	Estimate the difference between the means of two populations
	Confidence interval based on the two-sample t
	Stat > Basic Stat > 2-sample t

	Compare the means of several populations *
	1-Way ANOVA & multiple comparisons
	Stat > ANOVA > One way / Comparisions

	Investigate the association between two categorical variables  *
	Chi-Square test
	Stat > Tables > Cross-tabulation

	Investigate the relationship between two quantitative variables
	Correlation / Regression
	Stat > Basic Stat > Correlation  

                  and
Stat > Regression > Fitted line plot


· For appropriate analysis of categorical data, categories with low frequencies need to be combined or eliminated.  Therefore, you may need to recode your categorical data accordingly. 
Graphs and output can be cut and pasted in the usual way from Minitab into Word or PowerPoint.   

Nonparametric Procedures:  Stat > Nonparametrics.   Select the appropriate method.
StatCrunch Steps  (for the UA version of StatCrunch – free with UA ID)
Frequency tables:
Stat > Tables > Frequency     Then select one or more categorical variables, and perhaps quantitative variables that have just a few distinct values.

Two-way frequency tables:
Stat > Tables > Contingency > with data    Then select two categorical variables for the Row variable and Column variable boxes.   (Note – This will also provide the chi-square test.)

Descriptive statistics:
 Stat > Summary Stats > Columns
  Then select quantitative variables.    (To get a breakdown of the results for subjects in different groups, insert the selected grouping variable – categorical – into the Group by box.  Make sure the button for “table groups for each column is selected.)

Correlation:
Stat > Summary Stats > Correlation  
Then select 2 or more quantitative variables.  To get a p-value, you need to do: Stat > Regression > Simple linear.  Select the 2 variables.

Bar Chart:
Graphics > Bar Plot > with data  
Then select a categorical variable.   (To get a clustered bar chart, select a second categorical variable in the Group by box.)

Box Plot:
Graphics > Boxplot
Then select one or more quantitative variables.  (To get side-by-side boxplots, select a second categorical variable in the Group by box.)  > Next: check the box for “use fences to identify outliers”. 

Scatterplot: 
Graphics > Scatter plot
Select quantitative variables for the X & Y axes.

One-sample proportion interval or test:
First use Stat > Tables > Frequency  to get the number of subject in the category of interest.  Then go to Stat > Proportions > One sample > with summary.  Type the sample size (n) into the number of trials box, and the count of successes that you found with the frequency table.  Choose test or confidence interval, as desired.  

One-sample t-test: 
Stat > T statistics > One sample


Paired t-test:

Stat > T statistics > Paired

Then select the two columns from which the differences are to be calculated.

Two-sample t-test:
Stat > T statistics > Two sample
In the Sample 1 box select the quantitative variable of interest.  In the where box, type [grouping variable] = [1st category].  In the Sample 2 box select the same quantitative variable.  In the second where box, type [grouping variable] = [2nd category].  For example, the where boxes could be Gender=F and Gender=M.  

One-factor ANOVA:
Stat > ANOVA > One way
Make sure the button is selected for comparing values in a single column.  Select a quantitative variable for the Responses In box and your categorical grouping variable for the Factors In box.
Nonparametric Procedures:  Stat > Nonparametrics.   Select the appropriate method.
Getting StatCrunch output into a Word or Powerpoint document:  Within an output window in StatCrunch select Options > Copy. Then go to your Word or PowerPoint document and paste.

Saving & Accessing Data:  To save your data from StatCrunch: Data > Save Data > Browse.  Find a location on your computer to save the data file.  Type in a name for the data set.  Select Open.  The return to StatCrunch and select Export.  The data will now be there for you to access: Load > From File > Browse; then locate the folder where you saved your data and select the data file.    [image: image1.png]



