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Introduction to Minitab

The interface for Minitab is very user-friendly, with a spreadsheet To open an existing dataset select File, as circled in the screen to

orientation. When you first launch Minitab, you will see the fol- the left, and then Open Wor ksheet. This process will open the fol-
lowing window: lowing window:
(O

This is the Session Window. This is where your
—output from your analysis will appear. Minitab
will also maintain a log of your analysis

This is the Data Window. This is where your data
— | will be located.

Note that there is an option to Open Project. A project in Minitab is afile that already includes analysis from a previous work session.
Projectsin Minitab have a.mpj extension. Since you will be starting a new work session, you will open aworksheet with data.

Browse to where your fileis saved, and ensure that your file typeis set to the required format—the Files of type box is circled above.
Select Open. Notethat if you open an Excel workbook with more than one sheet, that every sheet will open separately in Minitab. Just
close (click on the X in the upper right corner) the sheets that you do not want to analyze.

Descriptive Statistics, Histogram, and Boxplot

FROM AN OPEN MINITAB WORKSHEET Use the following procedure to find the complete description of a quantitative variable,
including the mean, median and standard deviation, histogram and boxplot:

1. Select Stat>Basic 4. Select OK. The descriptive statistics can be found in the
Statistics>Display Descriptive Session Window and the individual graphs (histogram and
Statistics. You should seethe boxplot) can be found in separate windows (click on
screen shown to the right: Windows at the top of the screen to see alisting of each
Notice that only the quantitative window that wes generated). _
variables are listed in the column 5. If yourequire statistics that are not included in the default
on theleft. output, additional statistics can be obtained by clicking on the

5 Sdect the variablesto be ana: Statistics butt_on after _thevarlable(s) has been selec@ed. _

i B 6. To generate side-by-side boxplots, select a categorical vari-
lyzed by clicking on them (mul ; - :
tiple variables can be selected by ablein step 2 above to be placed into the By variables box.

Continue the rest of the steps as outlined.

holding down the Ctrl button)
and clicking on the Select button (this button is grayed out
until avariable has been highlighted from the list).

3. Click on the Graphs button. Select from the following options:
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Displaying Categorical Variables (Graphs)

FROM AN OPEN MINITAB WORKSHEET Use the following procedure to
generate graphical displays of categorical variables:

1. Select Graph>Bar Chart (or Pie Chart). Click on the Simple option.
Click OK.

2. From the list of variables, select the categorical variable(s) to be displayed.
Click the Select button. Select the Labels button to create titles. Select
OK>OK.

3. Typical results are shown to the right:

Scatterplot

FROM AN OPEN MINITAB WORKSHEET Use the following procedure to generate a scatterplot for two quantitative variables:

1. Select Graph>Scatterplot. Select the first option—Simple—then
OK. This will bring up the following screen:

2. Place your cursor inside the Y variables cell as shown to the right.
Click on a quantitative variable from the list and click on the Select
button. Next place your cursor inside the X variables (row 1) cell
to the right. Click on a quantitative variable from the list and click
on the Select button. Then click OK.

3. Once the graphic is generated, you can return to the datasheet by
selecting Window and clicking on the datasheet name.

Regression and Residual Plot

FROM AN OPEN MINITAB WORKSHEET Use the following procedure to generate a regression equation and associated plot of residuals:
1. Select Stat>Regression>Regression.

2. The cursor should start in the Response box. Click on a quantitative variable in the list that you want to assign as the dependent
(response) variable and click on the Select button. Place your cursor inside the Predictors box. Click on a variable (or variables) in
the list and click the Select button.

3. Click the Graphs button. Several options are presented for residuals plots. Identify if you want the Regular (unstandardized) or the
Standardized residuals. Select the plots that you need.

4. A subset of typical results is shown to the right:

These results would indicate that the regression equation can explain 24.1% of the
variance in the dependent variable (20.0% if the Adjusted R? is used). In addition,
each of the predictors has a p-value less than .05, indicating that they are significant.

Correlation

FROM AN OPEN MINITAB WORKSHEET Use the following procedure to generate the correlation coefficient and p-value for two
quantitative variables:

1. Select Stat>Basic Statistics>Correlation.
2. From the variable list, select two variables (only quantitative variables are shown). Note that variables can be selected in one step by
using the Ctrl button. Click Select>OK.
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Generating Random Numbers

FROM AN OPEN MINITAB WORKSHEET
Use the following procedure to generate random numbers:

1. Select Calc>Random Data. This process will bring up a number of distribu-
tion options. The most common options include Uniform, Normal, and
Binomial. For example, if you select Uniform, the screen shown to the right
will be generated:

2. For the number of rows of data to generate, enter the number of rows in your
dataset. Click in the Store in column(s) box and enter a new name like
Random. Select OK. You should now have a new column titled Random in
your dataset that contains a string of random numbers between 0 and 1.

Sampling

FROM AN OPEN MINITAB WORKSHEET
Use the following procedure to create a sample from a dataset:

1. Note that this process will change your existing datasheet—save your data right now (File>Save Current Worksheet As).

2. Select Calc>Random Data>Sample from Columns.

3. Inthe Number of Rows to Sample box, enter the number of observations required for the sample.

4.  Click inside the From columns box. This will bring up the list of variables on the left. Click on the first variable, hold the Shift key

down and click on the last variable. Click Select. Place your cursor in the next box and do the same thing. The dataset now has a
random sample of observations. Save this file with a new name—such as Sample.

Displaying Categorical Data (Frequency Tables)

FROM AN OPEN MINITAB WORKSHEET
Use the following procedure to generate a frequency table:

1. Select Stat>Tables>Tally Individual Variables.
2. From the list of variables, click on a categorical variable and click Select.
3. Under Display, select all of the elements required. Click OK.

Confidence Intervals and Hypothesis Tests for Proportion

FROM AN OPEN MINITAB WORKSHEET
Use the following procedure to generate a confidence interval for a proportion:

1. Select Stat>Basic Statistics>1 Proportion.

2. Click inside the Samples in columns box. This will bring up the variable list
on the left. Click on the categorical variable of interest (must have two values)
and click the Select button.

3. Click on the Options box and enter the confidence level required (the default
is 95%). Click OK.

4. To execute a hypothesis test, select the perform hypothesis test option and
enter the proportion value to be tested against. (Note that the category that
occurs first alphabetically will be tested.)

Click OK.

This process will execute a two-tailed test. If a one tailed test is required, click
on the Options button and change the Alternative-test option from Not Equal
to Greater Than or Less Than.
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Inference for the Difference between Proportions

FROM AN OPEN MINITAB WORKSHEET Use the following procedure to generate a confidence interval for the difference between
two proportions:

1. Select Stat>Basic Statistics>2 Proportions. 2. Click inside the Samples box. Click on the primary categori-
cal variable (must have two values) and click Select. Click
inside the Subscripts box. Click on the secondary categorical
variable (must have 2 values) and click Select.

3. Select the Options button. Enter the required confidence level,
the test difference, the alternative hypothesis (not equal,
greater than or less than), and if you are using a pooled
estimate. Click OK>OK. Typical results are shown below:

These results would indicate that the difference in the proportions is not
statistically different from 0.

Hypothesis Tests for the Mean of Paired Differences

FROM AN OPEN MINITAB WORKSHEET Use the following procedure to determine if a statistical difference exists between two
paired samples:

1. Select Stat>Basic Statistics>Paired t. 3. Click OK>OK. Typical results are shown below:

2. Under the Samples in columns, click inside the First Sample
box. From the list of variables on the left, click on the first of
the two paired variables (such as a prescore). Select OK.
Click in the Second Sample box. From the list of variables
on the left, click on the second of the two paired variables
(such as a postscore). Click on the Options button to assign
the confidence level, the difference to be tested, and the alter-
native test (not equal, less than, or greater than). These results would indicate that the difference in the paired samples is

statistically significant.

Hypothesis Tests and Confidence Intervals for Means of Two Independent Samples

FROM AN OPEN MINITAB WORKSHEET Use the following procedure to determine if a statistical difference exists between two
independent sample means:
1. Select Stat>Basic Statistics>2 Sample t. 3. Click OK>OK. Typical results are shown below:

2. Under the Samples in columns, click inside the Sample box.
From the list of variables on the left, click on the quantitative
variable of interest. Click Select. Click inside the Subscripts
box. From the list of variables on the left, click on the binary
categorical variable of interest (this variable might be treat-
ment A and treatment B). Click Select. Click on the Options
button to assign the confidence level, the difference to be
tested, and the alternative test (not equal, less than, or greater These results would indicate that the difference between the means of the
than). two groups is not significant.




Hypothesis Test and Confidence Interval for One Sample Mean

FROM AN OPEN MINITAB WORKSHEET. Use the following procedure to determine if a statistical difference exists between a single
sample mean and a specified value and to generate the confidence interval:

1. Select Stat>Basic Statistics>1 Sample t. 3. Click OK>0OK.

2. Under Samples in columns, click inside the Samples box. 4.  Typical results are shown below:
From the list of variables on the left, click on the quantitative
variable of interest. Click Select. Check the Perform
Hypothesis Test box and enter the hypothesized value to be
tested against. Click on the Options button to assign the con-
fidence level, the difference to be tested, and the alternative
test (not equal, less than, or greater than).

Finding Inverse Normality (finding z-scores given an area) and the
Area Under the Normal Curve

FROM AN OPEN MINITAB WORKSHEET Use the following 6. Click the second option—Cumulative probability. The mean

procedure to convert quantitative values into z-scores and their should be set to 0 and the standard deviation should be set to
associated probability of occurrence given a normal distribution: 1.0. For the Input column, select the new column that was just
1. Select Calc>Standardize. This will generate the screen below: created with the z-scores. For the Optional storage, type a new

variable name—this is where the probability values or the area
values will be stored. Click OK.

7. Anexample of the z-scores and area values is shown below:

ProdProb is the column of cumulative
O normal probabilities associated with
productivity.

ProdZ is the column of z-scores
associated with productivity.

Productivity is the original
quantitative variable.

2. Click inside the Input column box and select a quantitative
variable From the list on the left. Click Select. Click inside
the Store results in box and type the name of a new variable
where the z-scores can be stored.

3. Ensure that the first calculation option is selected, as circled
above—this is the formula for a z-score calculation. Click OK.

4. You should see a column of z-scores on the right of your
dataset.

5. To determine the associated (cumulative) probabilities with
these z-scores, under the normal curve, select
Calc>Probability Distributions>Normal. This will bring up
the following screen:




Assessing Normality and Chi-Square Goodness of Fit

FROM AN OPEN MINITAB WORKSHEET Use the following procedure to assess the normality (or not) of a quantitative
variable of interest:

1.
2.

Select Stat>Basic Statistics>Normality Test.

Click inside the Variable box and select a quantitative variable
from the list on the left. Click Select.

Select the normality test of interest (the Ryan Joiner—similar
to the Shapiro Wilk test—is the preferred test for datasets
with fewer than 2000 observations). Click OK.

Typical results are shown below:

The 45-degree line indicates perfect normality. As the plot of the
actual values diverges from the line, the distribution of the data is
less normal. The result of the Ryan Joiner test—indicated in the

5.

To generate additional information on the normality of a
variable, including percentiles, select Stat>Basic Statistics>
Graphical Summary. From the list of variables on the left,
select the variable of interest. Select OK. Typical results are
shown below:

Note that in this output, the normality test is the Anderson
Darling—the test is slightly different from the Ryan Jones
test above, but the results (and corresponding p-value) are
interpreted the same way.

output as RJI—and the associated p-value would indicate that the
distribution of the data is normal. In this test, the null hypothesis is
normality.

One-Way ANOVA

FROM AN OPEN MINITAB WORKSHEET Use the follow-
ing procedure to execute a one-way ANOVA:

1.
2.

Select Stat>ANOVA>One Way.

Click inside the Response box. From the list on the left,
click on the quantitative variable of interest. Click Select.
Click inside the Factor box. From the list on the left, click
on the categorical variable with three or more values of
interest. Click Select. Click OK.

Typical results are shown below:

These results would indicate that the differences among the means
are not significant.

To determine which groupings are significantly different,
execute a Post Hoc test (such as Tukey’s Post Hoc Test).
This can be done by clicking on the Comparisons button
from step 2 above.

Chi-Square Test of Independence
(or Homogeneity)

FROM AN OPEN MINITAB WORKSHEET Use the following
procedure to execute a chi-squared test of independence (or homo-

geneity).
1. Select Stat>Tables>Cross Tabulation and Chi Square.
2. Click inside the Rows box and select a categorical variable
from the list on the left. Click on the Columns box and
select a categorical variable from the list on the left.
3. Click on the Chi Square button and check the first
box— Chi Square Analysis. Click OK.
4. Typical results are shown below:
These results would indicate that the differences among the
frequency counts are not significant.
5. Note that a chi-squared test of independence is used to deter-

mine if there is an association between a row and a column
variable from a single population. The chi-squared test for
homogeneity of proportions is used to determine if different
populations have the same proportion of individuals with
some characteristic. The execution in Minitab is the same,
but the interpretation of the results is different.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 2400
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 2400
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




