A Minitab Primer

Start Minitab and type in the following data set.  This data set requires four columns.  In Minitab, the first row in each column is the variable name.  Variable names can contain letters or numbers and can contain spaces.


[image: image1.emf]ObservationSizeTemperaturePressure

1l 527.3 39.6

2m 531.9 45.1

3l 513.8 39.7

4m 566.8 46.5

5s 702.5 56.7

6s 623.8 55.5

7l 513.5 42.3

8m 571.6 51.5


This data is from a chemical plant where temperature (degrees F) and pressure (pounds) were recorded for valves that failed in use.  There are three different sizes of valves that failed: small (s), medium (m), and large (l).  Note that temperature and pressure are quantitative variables and size is qualitative or categorical.  Minitab will treat each data type differently.

For each numbered item below, conduct the necessary operations in Minitab and write down what is asked of you.

1. Compute summary statistics for temperature and pressure.  Stat → Basic Statistics → Display Descriptive Statistics.  What are the sample mean for temperature and the sample mean for pressure?  These values are estimates of the temperature at failure and pressure at failure for valves.

2. Minitab also calculates the SE Mean.  This is the standard error of the sample mean and is given by the sample standard deviation divided by the square root of the sample size for a sample mean of X-bar.  If you recall, the standard deviation of X-bar is sigma divided by the square root of n (sample size).  If sigma is unknown (as it usually is) then the standard error is calculated.  Write down the SE Mean for temperature and pressure.

3. Recall that the sample standard deviation divided by the sample mean is the coefficient of variation and this can be used to compare variability of two sets of observations that are measured on different scales.  Compute the coefficient of variation for temperature and for pressure then tell me which variable displays greater variability.

4. Individual value plots are very useful for examining a quantitative variable at different levels of a categorical variable.  Create individual value plots for temperature vs. size and pressure vs. size and report on what you notice.  The individual value plots can be found under Graph → Individual Value Plots → With Groups.

5. Compute a Pearson Product Correlation Coefficient for temperature and pressure.  This can be found under Stat → Basic Statistics → Correlation.  Report the correlation that you got and comment on what it is telling you.  Also notice that Minitab gave a P-value.  Report the P-value that you got.  Later on in the class, you will find out that the closer to 0 a P-value is, the more significant the result (in this case, the more significant the correlation).

6. Make a scatter plot of temperature vs. pressure.  Go to Graph → Scatterplot → Simple.   Does this scatter plot make sense in light of what you did in question 5?  Explain.

7. Make a scatter plot by group.  Go to Graph → Scatterplot → With Groups and use size (the categorical variable) as the group variable.  What is this plot telling you about size of valves that failed related to temperature and pressure?

8. Now you will compute a confidence interval for the mean temperature of valve failure.  Go to Stat → Basic Statistics → 1-Sample t.  Select temperature for the “Samples in Columns” box.  The output will include the sample mean, the sample standard deviation, then standard error of the mean, and the 95% confidence interval. (95% CI).  Record this output.  Recall that the sample mean is a point estimator of the population mean temperature of valve failure.  The confidence interval is an interval estimator of real numbers that are estimators of the population mean temperature of valve failure.  It is called a 95% confidence interval because the method for constructing the interval that Minitab used creates an interval that actually contains the true population mean temperature of valve failure 95% of the time.  Five percent of the time this method creates an interval that does not contain the true population mean temperature of valve failure.  The problem is that you don’t know whether or not you just created an interval that correctly captured the true population mean.  It is not possible to know! Unless, of course, you know the value of the population mean, but if you knew the value of the population mean then there would be no reason to estimate it.  Another way to think about this is that 95% of all possible samples of temperature of valve failure of size n=8 result in confidence intervals that correctly estimate the true population mean temperature of valve failure.  Five percent of samples don’t!  Is the sample I gave you one that does or doesn’t?  It is impossible to know.

The basic formula for a confidence interval is:
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The point estimator for this example is X-bar, the standard error is S divided by the square root of the sample size (n), and the distribution value is 2.3646 which comes from a t-distribution.

9. Is valve size a good predictor of temperature at failure?  In other words, does size of valve seem to affect temperature at failure?  I want you to answer this question using any one or more of the various graphs and calculations you did in questions 1 through 8.  What about pressure at failure?  Is valve size a good predictor of pressure at failure?
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		Observation		Size		Temperature		Pressure

		1		l		527.3		39.6

		2		m		531.9		45.1

		3		l		513.8		39.7

		4		m		566.8		46.5

		5		s		702.5		56.7

		6		s		623.8		55.5

		7		l		513.5		42.3

		8		m		571.6		51.5
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