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Introductory Exercises

Example:
The Cancer Datawill be used to introduce the basics of MINITAB.

The MINITAB Environment

E¥ MINITAB Student - Untitled
File Edit Manip Cale Stat Graph Editor Window Help

slaa] ool -] 1[vn T

Worksheet size: 5000 cells

Tool Bar
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Window
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Figure 1

Entering Data

1. Tomakeacell inthe Worksheet active click in it with the mouse or move to it using the arrow

keys.



2. Enter the names Stomach, Bronchus, Other, and Colon into the name cells. The name cells are
found just below the column references C1, C2, C3 etc. Type what is needed to be typed then
press Enter and the cell below becomes the active cell, or press any arrow key and the
corresponding direction becomes the active cell. See Figure 2.

1 c2 C3 C4

L Stormach Bronchus Other Colon

Figure 2

3. Enter therest of the data as shown in Figure 3.

C1 2 3 Cc4

1 Stomach Bronchus Other Colan

1 1.18 0.1 3 2M
2 0.4 316 & 0.s1
3 -0.64 022 10 1.07
4 1.32 205 7 4.3
h 1.29 1.90 & 1.00
6 0.14 085 g 3.51
7 229 027 A 3.00
& 010 073 4 1.79
9 2.20 1.84 i} 1.67
10 = 3.86 9 216

Figure 3

Editing Data

1. Itthelast entry of Stomach was found to be 3.83. Go to the cell (make it the active cell) by using
the mouse or the arrow keys. Typein the correct value 3.83. It has now been changed. The
Wor ksheet should now look like Figure 4.

Stomach
1.18
-0.41
-0.64
1.32
1.39
014
229
-0.10
220
383

Figure 4

Note: The asterisk (*) isSMINITAB s missing value code.
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2. It wasdiscovered that the variable Other should not be there. Click in the name cell and hold the
mouse button down, then drag the mouse down to row 10. The cells have now been highlighted.
The Worksheet should look like Figure 5.

1k

1 c2 Cc4

1 Stormach | Bronchus Colan

1 1.18 0.81 3 2.01
a -0.41 316 B 0.51
3 064 022 0 1.07
4 1.32 2.05 7 4.31
5 1.39 1.90 B 1.00
6 0.14 0.85 8 3.51
7 229 0.27 5 3.00
8 -0.10 0.73 4 1.79
9 220 1.84 11 167
10 3.83 3.86 9 216
11

Figure 5

3. Click the Clear Cdls button on the tool bar. | gl The cells should now be cleared.

4. Highlight the 11 cells of the Colon variable in the same manner describe above. On the menu bar
choose Edit £ Cut. Make the name cell of column C3 the active cell. Choose from the menu bar
Edit £ Paste. The Worksheet now appears like that in Figure 6.

1 c2 c3

1 Stomach | Bronchus Colon

1 1.18 0.81 2m
2 -0.41 316 0.51
3 -0.64 -0.22 1.07
4 1.32 205 4.3
5 1.38 1.90 1.00
G 0.14 0.85 3481
7 229 027 3.00
8 -0.10 073 1.79
9 220 1.84 167
10 3.83 3.86 216

Figure 6



Sorting Data

1. From the menu bar choose Manip £ Sort. In the Sort column(s) box type Stomach. Enter
Stomach into the Stor e sorted column(s) in box, and enter Stomach into the first Sort by
column box. Click OK.

select |
Help |

Sort by column: [Stonach

Sort by column: |

Sort by column: |

Sort by column: |

o |

Sort E3
C1 Stomach Sort column(s]:
c2 Bronchus=
C3  Colon Stomach [—
-
Store sorted column(s] in:
Stomach ;I
| -

[T Descending
I=| Descending
N Descending
I=| Descending

Cancel

Figure 7

2. Repeat for the variables Bronchus and Colon.

3. The data should now appear asin Figure 8.

C1 2 3

! stomach | Bronchus Colan

1 -0.64 0.22 0.51
2 0.4 0.27 1.00
3 -0.10 0.73 1.07
4 0.14 0.81 1.67
5 1.18 0.85 1.79
6 1.32 1.84 2.M
7 1.29 1.90 216
8 2.20 2.05 3.00
9 229 3.16 3.51
10 3.83 3.86 4.3

Figure 8
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Summary Statistics

1. From the menu bar choose Stat + Basic Statisticst Display Descriptive Statistics. In the
Variables box type Stomach-Colon. The window should appear asin Figure 9. Click OK.

Display Descriptive Statistics

C1 Stomach Yariables:
E% Ezn]:-lgihus Stomach-Colon ;I
™ By variable: I

|

Graphs...
Hel

—pl oK | Cancel |

Figure 9

2. The summary statistics are outputted to the Session window, which can be seen below.

Descriptive Statistics

Variable I Hean Hedian TrHean Fthew 3E Hean
Stowach 10 1.120 1.250 1.001 1.410 0,446
Eronchus i0 1.525 1.345 1.451 1.285 0,406
Colon i0 Z.103 1.900 Z.026 1.191 0.377
Variable Minirnam Mz ronam o1 o]

Stomwach -0, 640 3.830 -0.177 2.222

Eronchus -0.220 3.860 0.615 2.3:27

Colon 0,510 4,310 1.052 3.1:28

Figure 10



Stacking/Unstacking Variables

1. Onthe menu bar choose Manip + Stack/Unstack + Stack Columns. Enter Stomach-Colon into
the Stack the following columns box. Storethe stacked data in the variable values and Store
subscriptsin the variable factors. See Figure 11.

Stack Columns
1 Stomach Stack the following columns:
Z2 Bronchus — n
o3 o Lo Stomach—Colon _I
Store the stacked data in: |values

Store subscripts in: |fa|:t|:|rs [Optional)
Help | Ok I Cancel

Figure 11

2. Click OK. The stacked columns will appear in the Worksheet. See Figure 12.

c4 Ch
values factors
0.4
-0.10
0.14
1.18
1.32
1.39
2.20
2.29
3.83
022
027

FI|IFR | = | | = | | = | = —

Figure 12
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3. If thedatawas given in the form seen in Figure 13. Then it would need to be unstacked.

Cc4 caT

values factors

—

R EE e | S| WM R |l | P |

-
=

i I o i I N W Y S o Y |
FY LI o N Y o Y o I R = i I e o R I

—
—

Figure 13

4. From the menu bar choose Manip £ Stack/Unstack £ Unstack One Column. The Unstack
One Column window appears. Enter valuesinto the Unstack the data in box. Storethe
unstacked datain the variables a, b, and c. Type factor sin the Using subscriptsin box, so that
the window will look like Figure 14.

Unstack One Column
Z1 Stomach Unstack the data in: |values
2 Bronchus
3 Colon
4 walues
5 factors Store the unstacked data in:
abec d
Select | Using subscripts in! [fzctors
Help | Cancel |

Figure 14



5. Theunstacked datawill be displayed in the Worksheet as shown in Figure 15.

—
an
[
o]

SR == || &N | L | Pl | =
[N o T I O T e Y L ) ¥
it N T = (Rt ) Y =
M= | |M|—= ||| 00

Figure 15

Note: The Calculator isavery useful tool for calculations and data manipulation. It isfound under the
Calc menu. Use the Help file to find out more about it.
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Using Excel Datain MINITAB

Example:

The Cancer Dataisin an Excel Worksheet called cancer .xIs. Use MINITAB to analyseiit.

1. The Cancer Data can be seen below in Figure 1.

D |

A | B |
.1 |Stomach |Bronchus |Calan
2 1.18 0.81
L3 -0.41 3.18
4 -0.64 022
= 1.32 205
B 1.39 1.9
i 0.14 0.85
=N 229 0.7
=N 0.1 0.73
10 22 1.54
e 4.83 4.86
2

Figure 1

2. Open MINITAB.

3. Choose from the menu bar Filet Open Worksheet. The Open Worksheet window pops up.
Click on the arrow next to the Files of type box and select Excel (*.xlIs). Navigate to the directory
that contains the sought after file. In thiscase it is called Data. Thiswill not aways be so. See

Figure 2.

Open Worksheet

2Mm
0.51
1.07
4.31

3.51
1.79

1.67
216

Look jr: I £ Data

K E

ha cancer xls

File name: Icancer.ﬁls

Open

Files of bype: IE:-:u:eI [%.ulz)

[Mesenphem.. | Options... Freview...

j Cancel

Help

Pl

" Merge ' Open

Figure 2




4. Click Open. The Cancer Datathen appearsin MINITAB as shown in Figure 3 below.

1 c2 c3
1 Stomach | Bronchus Colon
1 1.18 0.81 2m
2 -0.41 316 0.51
3 -0.64 -0.22 1.07
4 1.32 205 4.3
5 1.38 1.90 1.00
G 0.14 0.85 3481
7 229 027 3.00
8 -0.10 073 1.79
9 220 1.84 167
10 3.83 3.86 216
Figure3
5. Perform the required analysis.
10
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Constructing a Stem-and-L eaf Plot

Example:
Construct a stem-and-leaf plot of the Traffic Death Rate Data. (Refer to Example 2.3.2 in your
textbook.)

1. Enter the data, found in Table 2.3.1 of your textbook, into MINITAB. The first few rows should
look like thosein Figure 1.

c1 2

1 death rates
17.4
10.1
13.1
103
105
157
201

Sl |G| M| R L | Pl | e

Figure 1

2. From the menu bar choose Graph + Stem-and-L eaf. Click in the Variables box, then select
C1 death ratesin the big box, and then click the Select button, so that the dialog box looks like

Figure 2.
C1 death rates  Wariables:
'death rates' :l
=
" By wvariable: |
[T Trim outliers

Help | 0K | Cancel

Figure 2

11



3. Click OK. The stem-and-leaf plot appearsin the Session window.

Character Stem-and-Leaf Display
Stemw—and-leaf of death ra N = 30
Leaf Unit = 1.0

1 o s

1 a

2 03

=) 1 0000011

(7 1 2222233

14 1 4555

10 177

g 1 &89

& Z 0001

z z

z z 5

1 Z 6

Figure 3

12
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Constructing a Dot Plot

Example:
Construct adot plot of the following data 3, 4, 4.5, 4.5, 6, 8. This example can be found on page 47 of
your textbook.

1. Enter the datainto MINITAB as seen in Figure 1 below.

var]
3.0

—

4.0
45
4.5
B.0
8.0

Sl | S [ LT ke | L | Pl | o

Figure 1

2. From the menu bar choose Graph + Dotplot. The Dotplot dialog box appears. Click in the
Variables box, select C1 var1linthe big box, and then click the Select button. Enter Example of
a Dot Plot into the Title box (or any suitable title). The window should look like Figure 2.

Variables:
wvarl ;l
;'

% No grouping

" By variable: |

" Each column constitutes a group

Title: IEHample of a Dot Plot

Select |
Help | 0K I Cancel

Figure 2

13



3. Click OK. A window (see Figure 3) containing the Dot plot will appear.

Wnrksheel 1: Dotplot for warl W=l E3

Exarmple of a Dot Plot

w
.
h|
T
-

warl

Figure 3
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Constructing a Box Plot
Example:
Produce a Box Plot of the SY SVOL data. (Refer to Section 2.4.4 in your textbook.)

1. Enter thedatafoundin Table 2.1.1 of your textbook into MINITAB thefirst few rows should ook
like Figure 1 below

1 sysvol

36
74
52
165
47
124

| G| e (L0 | Pl e

Figure 1
2. From the menu bar choose Graph + Boxplot. The Boxplot window pops up. Click in the first cell

of the Graph table under the Y column. Select C1 sysvol from the big box then click the Select
button. The dialog box should then look like Figure 2 below.

Boxplot

Graph variables: ¥ [measurement] vs X [category]

Graph Y b s ﬂ

1 =yzvol

2

Z1 =y=vol

3 -
Data display:
Item Display |¥| For each |' Group variable ﬂ
1 IQ0Range Box|Graph
2 Cutlier S:»|Graph

3 hd

Edit Atiributes... |

Frame |E|
Options... | 0K |

Help |

Annotation |E|

Cancel

Figure 2

15



3. Click on the arrow next to Annotation, and Choose Title. The Title dialog box, shown in Figure
3, appears. In thefirst row of the Title table enter the title Box Plot of End-systolic Volume.

Title ﬂ
1 Box FPlot of End-=v=tolic Volume
2
3
4 Ad
Text L Text L Text - Text vt
Font Color Size Justify
1
2
3
1 |
[« | 0
Help | Defaults 0K I Cancel |
Figure 3

4. Click OK. Click OK again. A window appears that contains the Box Plot. See Figure 4.

spsvol. MT'W: Boxplot “sysvol’; [_ (O] x|
Box Plot of End-systolic Volume
220 — ¥
*
H
©
120
>
W
20 —
Figure 4
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Constructing a Histogram

Example:

Produce a Histogram of the Female Coyote Lengths Data. (Refer to Table 2.3.2 in your textbook)

1. Enter the datainto MINITAB. Thefirst few rowswill look like Figure 1.

c1

female lengths

83.0

87.0

8520

101.6

83.0

84.5

e - R FLR

102.5

Figure 1

2. Onthemenu bar click Graph £ Histogram. The Histogram window will appear. Click in the
first cell inthe Graph variablestable. Select C1 female lengthsin the big box, and then click

the Select button.

Hiztogram
C1 female lengt Graph variables:

Graph X
1 'female lengt:>»
2
3

Data display:

ltem Display |v
1 Bar Graph
2
3

—c

=

For each |v Group variables ﬂ

Edit Attributes... |

Help | Options... |

Frame |E|

Cancel

Figure 2
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3. Click on the arrow next to Annotation, and Choose Title. The Title dialog box, shown in Figure
3, appears. In thefirst row of the Title table enter the title Histogram of Female Coyote L engths.

Title ﬂ
1 Histogram of Female Coyote Lengths
2
3
4 A
Text L Text L Text - Text L Jl
Font Color Size Justify
1 Arial EBlaclk 1.5 Center
2
3
1 |
<] | 0
Help | Defaults 0K I Cancel |

Figure 3

4. Click OK. Click OK again. A window like that in Figure 4 will pop up.

Wnlksheet 2: Hiztogram ‘female lengths';

Histogram of Female Coyote Lengths

Frequency
() oa I (M} [m7) = (n) (i)
I

Joo oL H

70 A0 a0 100
female lengths

Figure 4
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Constructing a Scatter Plot

Example:
Create a scatter plot of the Computer Timing Data. (Refer to Example 3.1.2 in your textbook.)

1. Enter the datainto MINITAB, so that the first few rows will look like Figure 1.

1 L
1 ho terminals time
1 40 8.9
2 a0 17.8
3 B0 18.4
4 45 16.5
] 40 11.9
6 10 5.5
7 30 11.0

Figure 1

2. From the menu bar choose Graph + Plot. The Plot dialog box appears. Click inthe first cell in
the Y column. Select C2 timein the big box , then click the Select button. Click in thefirst cell in
the X column. In the big box select C1 no terminals, then Click the Select button. The window
will look like Figure 2 below.

Plot
c1 no terminals| Graphvariables:
[ time =
Graph Y b
1 time 'no terminals’
2
3 -l
Data display:
Item Display |¥| For each |' Group variables ﬂ
1 Symbol Graph
2
3 =

Edit Atiributes... |

BElect | Annotation |E| Frame El
Help | Options... | OK I Cancel

Figure 3

19



3. Click on the arrow next to Annotation, and Choose Title. The Title dialog box, shown in Figure
3, appears. In thefirst row of the Title table enter the title Scatter Plot of Computer Timing
Data.

Title ﬂ
1 Scatter Flot of Computer Timing Data
2
3
1 =
Text - Text L Text - Text L=
Font Color Size Justify
1
2
3
1 |
[« | 0
Help | Defaults 0K I Cancel |
Figure 3

4. Click OK. Click OK again. The window with the scatter plot pops up

B4 Worksheet 1: Plot 'time'='no terminals’;

Scatter Plot of Computer Timing Data

»
QD ] »
- L ]
]
»
o 15 — .
£ . ¢
= L ]
L ]
10 — .
L ]
5 1 L ]
l [ l l [ l l
10 20 30 40 20 G0 70
no terminals
Figure 4
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Calculating Binomial Probabilities

Individual Probabilities: pr(X = x)

Example:
Find pr(X = 5) where X~Binomial (11, 0.4)

1. Onthe menu bar click Calct Probability Distributionst Binomial.

2. A dialog box, which can be seen in Figure 1 appears. Click on the circle next to Probability. The
Number of trialsis 11 and the Probability of successis 0.4. The Input constant isb5.

Binomial Distribution

" Probahility
" Cumulative probability

" Inverse cumulative probability

Number of trials: |11
Probability of success: |IZI 4

¢ Input column: |

Optional storage: |

& Input constant: B

Optional storage: |

select |
Help |

Cancel |

Figurel

3. Click OK. Theresults appear in the Session window. See Figure 2.

Morksheet size: 5000 cells

Probability Density Function
Binomwial with o = 11 and p = 0.400000

b P X =)
5.00 0.zzav

Figure2

21



4. Theresult needed is 0.2207

Lower Tail Probabilities: pr(X <x)

Example:
Find pr(X < 4) where X~Binomial(11, 0.4)

1. Onthe menu bar click Calct Probability Distributionst Binomial. The Binomial
Distribution dialog box appears, as shown in Figure 3. Ensure that the circle next to Cumulative
probability is marked. The Number of trialsis 11 and the Probability of successis0.4. The
I nput constant is 4.

Binomial Distribution

" Probability
“ Cumulative probability

" Inverse cumulative probability

Number of trials: Ill
Probability of success: |E| 4

" Input column: |

Optional storage: |

& Input constant; J4

Optional storage: |

| Helect |
Help | oK I Cancel

Figure3

2. Click OK. Theresult appears in the Session window. See Figure 4.

Cumulative Distribution Function

Binomial with n = 11 and p = 0.400000

X P X <= x)
4.00 0.5328
Figure4
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3. Theanswer required is 0.5328.

Upper Tail Probabilities: pr(X = x)

Example:
Find pr(X = 7) where X~Binomial (11, 0.4).

Note: pr(X=27)=1— piX < 6)
1. Onthe menu bar choose Calct Probability Distributionst Binomial.
2. TheBinomial Distribution dialog box will appear. See Figure 5. Ensure that the circle next to

Cumulative probability is marked. The Number of trialsis 11 and the Probability of successis
0.4. The Input constant is 6 and the Optional storageisK1.

Binomial Distribution

" Probability
' Cumulative probability

" Inverse cumulative probability

Number of trials: |11
Probability of success: |D 4

= Input column: |
Optional storage: |

& Input constant: |6
Optional storage: |K1

select

: Help | 0K I Cancel |

Figure5

3. Click OK. Enter var 1 into the variable name cell as donein Figure 6 below.

1 var]

Figure 6
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4. From the menu bar choose Calct Calculator. The Calculator dialog box pops up. Click in the
Storeresult in variable box, then select C1 var1 in the big box next to it, and then click the
Select button. Click in the Expression box and type 1- then select K1 and click the Select button.

The dialog should then look like Figure 7.

Calculator E3
(5] varl Store result in variable: Ivarl
Expression:
1-K1
Functions:

o] o] o] =|ofl fmetieme ]

4| 5 < | » Absolute value -

Slafsiclel i
Arcocosine

==
= e |-

a Arctangent
Ceiling
Cosine
or | Current time ;I
Select | le Select |
. Help | 0K I Cancel |

Figure?7

5. Click OK. Theresult will appear in the cell below var 1, asseenin Figure 8.

c1 c2

1 var]
0.0993526

Figure8
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Calculating Poisson Probabilities

Individual Probabilities: pr(X = x)

Example:
Find pr(X = 5) where X~Poisson(6)

5. Onthemenu bar click Calct Probability Distributionst Poisson.

6. A dialog box, which can be seen in Figure 1 appears. Click on the circle next to Probability. The
Mean is6. The Input constant isb5.

Poisson Distribution

# Prohabhility
" Cumulative probability

" Inverse cumulative probability

Mean: |6

¢ Input column; |
Optional storage: |

& Input constant: |5
Optional storage: |
select |

Help | 0K I Cancel |

Figurel

7. Click OK. The results appear in the Session window. See Figure 2.

WMorksheet =ize: 5000 cells

Probability Density Function

Poisson with mu = &.00000

® Pi X = x)
5.00 0.1606
Figure2

8. Theresult needed is 0.1606
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Lower Tail Probabilities: pr(X <x)

Example:
Find pr(X < 4) where X~Poisson(6)

4. Onthemenu bar click Calct Probability Distributionst Poisson. The Poisson Distribution
dialog box appears, as shown in Figure 3. Ensure that the circle next to Cumulative probability is

marked. The Mean is 6. The Input constant is 4.

Poiszson Distribution

" Probability
* Cumulative probability

" Inverse cumulative probability

Mean: |5

" Input column: |

Optional storage: |

& Input constant: |4

Optional storage: |

BElect |
Help | 0K I Cancel

Figure3

5. Click OK. Theresult appears in the Session window. See Figure 4.

Cumulative Distribution Function

Poisz=son with mwu = &.00000

e P X <= x)
4.00 0.2851
Figure4

6. The answer required is 0.2851.
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Upper Tail Probabilities: pr(X = x)

Example:
Find pr(X = 7) where X~Poisson(6).

Note: pr(X=7)=1— piX < 6)
6. On the menu bar choose Calct Probability Distributionst Poisson.
7. The Poisson Distribution dialog box will appear. See Figure 5. Ensure that the circle next to

Cumulative probability ismarked. The Mean is 6. The Input constant is 6 and the Optional
storageisK1.

Poizzon Distribution

i~ Probability
" Cumulative probability

i~ Inverse cumulative probability

Mean: |6

¢ Input column: |

Optional storage: |

* Input constant: B

Optional storage: J1
welect

Help | 0K I Cancel

Figure5

8. Click OK. Enter var 1 into the variable name cell as donein Figure 6 below.

1 var

Figure 6
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9. From the menu bar choose Calct Calculator. The Calculator dialog box pops up. Click in the
Storeresult in variable box, then select C1 var1 in the big box next to it, and then click the
Select button. Click in the Expression box and type 1- then select K1 and click the Select button.

The dialog should then look like Figure 7.

Calculator E3
(5] varl Store result in variable: Ivarl
Expression:
1-K1
Functions:

o] o] o] =|ofl fmetieme ]

4| 5 < | » Absolute value -

Slafsiclel i
Arcocosine

==
= e |-

a Arctangent
Ceiling
Cosine
or | Current time ;I
Select | le Select |
. Help | 0K I Cancel |

Figure?7

10. Click OK. Theresult will appear in the cell below var1, as seen in Figure 8.

C1 c2
1 yarl
1 0.393597
2
Figure8
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Calculating Normal Probabilities

Lower Tail Probabilities: pr(X < x)

Example:
Find pr(X < 4) where X~Normal (2, 1)

1. From the menu bar choose Calct Probability Distributionst Normal.

2. TheNormal Distribution dialog box appears. The circle next to Cumulative probability must be
marked. The Mean is 2 and the Standard Deviation is 1. The Input constant is4.

Hormal Distribution

¢~ Probability density
# Cumulative probability

" Inverse cumulative probability

Mean: |2
Standard deviation: |1 .a

" Input column: |
Optional storage: |

& Input constant: |4
Optional storage: |
sElect |

Help | OK I Cancel |

Figure 1

3. Click OK. Theresult will be in the Session window shown below in Figure 2.

Worksheet =size: 5000 cells
Cumulative Distribution Function
Normal with mean = 2.00000 and standard dewviation = 1.00000

x P & <= x)
4.,0000 0.977:E

Figure 2

4. Thedesired resultis0.9772

29



Upper Tail Probabilities: pr(X = x)

Example:
Find pr(X = 3) where X~Normal (2, 1)

1. From the menu bar choose Calct Probability Distributionst Normal.
2. A diaog box like the one below will appear. Mark the circle next to Cumulative probability. The
Mean is 2 and the Standard deviation is 1. The Input constant is 3 and the Optional storageis

K1.

Mormal Diztribution

" Probability density
& Cumulative probability

" Imverse cumulative probability

Mean: |2
Standard deviation: |1 0

" Input column: |

Optional storage: |

& Input constant: |2

Optional storage:  [K1
select

Help | 0K I Cancel

Figure 3

3. Typeresult inthecell just below C1 asin Figure 4.

1 result
1
2
3
Figure 4
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4. Click OK. Then on the menu bar click Calct Calculator. Click in the Storeresult in variable
box, then select C1 result in the big box next to it, and then click the Select button. Click in the
Expression box and type 1- then select K1 and click the Select button. The dialog should then

look like Figure 5.

Calculator ]
Cl result Store result in variable: Iresult
Expression:
1-K1l
Functions:
?l El Ell +| =|<}||All functions j
4|5|E|—|<|>|Ahsnlutevalue il
Antilog
1 | 2| 3| =| <=|>=| Arcsine
Arccosine
Arctangent
SN P N PNT N )
Cosine
1Iml Or | Current time ;I
”l Not | Select |

Help | 0K | Cancel |

Figure 5

5. Click OK. The answer will be displayed in the first column. See Figure 6.

C1 c2
1 result
1 0.158655
.
Figure 6

pr(a<sX<h)

Example:
Find pr(1 < X < 3) where X~Normal (2, 1).

Note: pr(l< X< 3)=pr(X<3) —pr(>& 1)
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1. Find pr(X< 1), inthe same manner asin that described above, and make the Optional storage K1.
Find pr(X < 3) but in this case make the Optional storageK 2.

2. Asshown above, name a column result and the click on the menu bar Calct Calculator.

3. The Calculator window will pop up. Click in the Store result in variable box, then select
C1 result inthe big box and then click the Select button. Click in the Expression box, then select
K2 in the big box and click the Select button. Type — then select K1 in the big box click the Select
button. The dialog box should look like Figure 7.

Calculator E
C1 result Store result in variable: Iresult
K2 Expression:
K2-K1
Functions:

Llililj;lﬁl IAll functions j

b | Absolute walue ﬂ
Antilog
1 | 2| 3| = »= Arc=ine

_o ]

[~
=
=
i
[~

*
_| Arcocosine
Arctangent
-'l And | Ceiling
“l or | Co=ine
() |

Current time LI

Not | Select |

Select |
Help | 0K I Cancel |

Figure 7

4. Click OK. The answer is shown in the cell below the column name result. See Figure 8.

C1 c2
1 result
1 0.B32EE9
2
Figure 8
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Calculating the Inver se of the Normal Distribution

Example:
Find x such that pr(X < x) = 0.25 where X~Normal(2, 1).

1. From the menu bar choose Calct Probability Distributionst Normal.

2. TheNormal Distribution dialog box pops up. Ensure that the circle next to I nver se cumulative
probability is marked. The Mean is 2 and the Standard deviation is 1. The Input constant is
0.25.

Mormal Distribution [ x|

" Probability density

¢ Cumulative probability

& Inverse cumulative probahility

Mean: |2
Standard deviation: |1 .0

¢ Input column: |
Optional storage: |

* Input constant: 0.25

Optional storage: |

Belect |
Help | OK I Cancel |

Figure 9

3. Click OK. The answer is displayed in the Session window. See Figure 10.

Inverse Cumulative Distribution Function
Normal with mean = 2.00000 and standard deviation = 1.00000

Pi X <= =) e
0.z500 1.3255

Figure 10

4. Therequired answer is 1.3255.

Note: If the x isrequired for pr(X = x) = 0.25 then use (1 - 0.25) or 0.75.
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Generating Random Samples

Example:
Generate arandom sample of 20 values from X~Binomial (8, 0.6)

1. Enter the name binomial samplein the cell below C1 as shown in Figure 1.

c1

! binamial sample

Figure 1

2. From the menu bar choose Calct Random Datat Binomial. A dialog box appears. A sample
of 20 valuesis needed, so therefore generate 20 rows of data. Click in the Storein column(s) box
theselect C1 binomial samplein the big box, and then click the Select button. The Number of

trialsis 8 and the Probability of successis0.6

Binomial Distribution

Generate |2D rows of data
Store in column(s]:

'binonial sanple’ ;l
Number of trials: |8

Probability of success: |D B

elect |
Help | 0K I Cancel

Figure 2

3. Click OK.
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4. To obtain arandom sample of 20 values from X~Poisson(2). Choose from the menu bar
Calct Random Datat Poisson, and fill inthe dialog box asin Figure 3.

Poiszon Distribution

'pois=on =anple’

Figure3

5. To obtain arandom sample of 20 values from X~Normal(0, 1) i.e. Standard Normal. Choose from
the menu bar Calct Random Datat Normal, and fill inthe dialog box asin Figure 4.

Hormal Distribution

'normal =ample’

Figure4
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Calculating Student st-Probabilities

Lower Tail Probabilities: pr(T <t)

Example:
Find pr(T < 4) where T~Student(33)

5. From the menu bar choose Calct Probability Distributionst t.

6. Thet-Distribution dialog box appears. The circle next to Cumulative probability must be
marked. The Degr ees of freedom is 33. The I nput constant is 4.

t Distribution

= Probability density
" Cumulative probability

" Inverse cumulative probability

Degrees of freedom: |33

¢ Input column: |
Optional storage: |

" Input constant: |4
Optional storage: |
Select |

Help | OK I Cancel |

Figure 1

7. Click OK. Theresult will be in the Session window shown below in Figure 2.

Worksheet size: 5000 cells

Cumulative Distribution Function

Atudent's t distribution with 33 DF

X PI X <= ¥
4.0000 0.9998
Figure 2

8. Thedesired result is 0.9998
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Upper Tail Probabilities: pr(T =1t)

Example:
Find pr(T = 2) where T~Stutent(33)

3. From the menu bar choose Calct Probability Distributionst t.

4. A dialog box like the one below will appear. Mark the circle next to Cumulative probability. The
Degrees of freedom is 33. The Input constant is 2 and the Optional storageisK1.

" Probability density

' Cumulative probability

= Inverse cumulative probability

Degrees of freedom: |33

= Input column: |
Optional storage: |

& Input constant: |2
Optional storage: |K1
welect |

Help | OK I Cancel |

Figure 3

4. Typeresult inthecell just below C1 asin Figure 4.

1 2

1 result

Figure 4
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6. Click OK. Then onthe menu bar click Calct Calculator. Click inthe Storeresult in variable
box, then select C1 result in the big box next to it, and then click the Select button. Click in the
Expression box and type 1- then select K1 and click the Select button. The dialog should then

look like Figure 5.

Calculator ]
Cl result Store result in variable: Iresult
Expression:
1-K1l
Functions:
?l El Ell +| =|<}||All functions j
4|5|E|—|<|>|Ahsnlutevalue il
Antilog
1 | 2| 3| =| <=|>=| Arcsine
Arccosine
Arctangent
SN P N PNT N )
Cosine
1Iml Or | Current time ;I
”l Not | Select |

Help | 0K | Cancel |

Figure 5

7. Click OK. The answer will be displayed in the first column. See Figure 6.

C1 c2
it result
1 0.0268931
2
Figure 6

pr(a<T<Db)

Example:
Find pr(0 < T < 1) where T~Student(33).

Note: pr(0<T<1)=pr(T< 1) —pr(EO)
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4. Find pr(T < 0), in the same manner as in that described above, and make the Optional storage K 1.
Find pr(T < 1) but in this case make the Optional storage K 2.

5. Asshown above, name a column result and the click on the menu bar Calct Calculator.

6. The Calculator window will pop up. Click in the Storeresult in variable box, then select
C1 result inthe big box and then click the Select button. Click in the Expression box, then select
K2 in the big box and click the Select button. Type — then select K1 in the big box click the Select
button. The dialog box should look like Figure 7.

Calculator E
C1 result Stare result in variable: Iresult
K2 Expression:
K2-K1
Functions:

Llililj;lﬁl IAll functions j

b | Absolute walue ﬂ
Antilog
1 | 2| 3| = »= Arc=ine

_o ]

[~
=
=
i
[~

*
| Arcoosine
Arctangent
-'l And | Ceiling
**l or | Co=ine
[]l

Current time LI

Not | Select |

Select |
Help | 0K I Cancel |

Figure 7

5. Theanswer is shown in the cell below the column name result. See Figure 8.

C1 c2
1 result
1 0.337705
2
Figure 8
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Calculating the Inver se of the Student t-Distribution

Example:
Find t such that pr(T < t) = 0.25 where T~Student(33).

4. From the menu bar choose Calct Probability Distributionst t.

5. Thet Distribution dialog box pops up. Ensure that the circle next to I nver se cumulative
probability is marked. The Degrees of fredom is 33. The Input constant is 0.25.

t Distribution

" Probability density
" Cumulative probability

& Inverse cumulative probability

Degrees of freedom: |33

" Input column: |
Optional storage: |

& Input constant: 0.25
Optional storage: |
welect |
Help | 0K I Cancel |
Figure 9

6. Click OK. The answer is displayed in the Session window. See Figure 10.

Morksheet size: 5000 cells

Inverse Cumulative Distribution Function

Student's t distribution with 33 DF

P X <= =) b4
0.z2500 -0.68820
Figure 10

4. The answer needed is—0.6820.

Note: If the x isrequired for pr(T >t) = 0.25 then use (1 - 0.25) or 0.75.
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t-Test of a Mean

Example:
Perform at-test on the Nitrate lon Concentration Data to determine whether the concentration has
changed from 0.492. (Refer to Example 10.1.1 in your textbook.)

1. Enter the datainto MINITAB, as shown in Figure 1.

1

concentration
0513
0.524
0.529
0.431
0.492
0.499
0518
0.430
0.494
0.501

—

DD e S| LT e | L | Pl | -

—
=

Figure 1

2. From the menu bar choose Stat + Basic Statisticst 1-Samplet. In the big box select
C1 concentration, then click the Select button. Mark the circle next to Test mean, which is

0.492.
1-Sample t E3
Variables:
concentration d

= Confidence interval

Cesrels 95 .0

* Test mean: |IZI .49z

Alternative: Innt equal j

Help | 0K I Cancel |




Figure 2

3. Click OK. Theresults from the t-test appear in the Session window, which is shown in Figure 3
below.

Worksheet size: 5000 cells

T-Test of the Mean

Test of wu = 0.49200 w3 wu not = 0.45200

Variable I Mean 3tDhewv 3E Mean T P
Cconcentr 10 O.50410 0.01600 0.00506 .39 0.o040
Figure 3

4. TheP-valueis0.04.
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t-Test of Meansfor Two Independent Samples

Example:

Perform at-test on the Urinary Androsterone Data. (Refer to Example 10.2.1 in your textbook.)

1. Enter the datainto MINITAB. Thefirst few rows will look like Figure 1 below.

2. Onthemenu bar click Stat t Basic Statisticst 2-Samplet. The 2-Sample t window pops up.
Mark the circle next to Samplesin different columns. Click in the First box. Select
C1 homosexual in the big box and click the Select button. Click in the Second box and do the
same steps that were done for the First box, but select C2 heter osexual instead. The Alter native

isnot equal.

2-5ample t

welect |
Help |

1 2
1 homosexual | heterosexual
1 25 3.9
2 16 4.0
3 39 38
4 3.4 3.9
5 2.3 29
6 16 3.2
7 25 46
Figure 1

~ Samples in one column

Samples: |

Subscriptss |

" Samples in different columns

First: |h|:|m|:|se:-rual
Second: Iheterasexual
Alternative: Inut equal j

Confidence level: 95 .0

[T Assume equal variances

o |

Graphs... |

Cancel |

Figure 2




3. Click OK. The answer, shown below in Figure 3, is outputted to the Session window.

TMorksheet size: 5000 cells

Two Sample T-Test and Confidence Interval

Two sawple T for homosexusl vws heterosexual

) Mean Sthewv 3E Mean
homosexu 15 Z.500 0.923 0.z24
heteraose 11 3.518 o.7z1 0.zz2
95% CI for mu homosexu — mu heterose: | -1.69, -0.35)
T-Test mwu homosexu = mu heterose (vs not =): T = -3.16 P = 0.0044 ©DF = Z3
Figure 3

4. The P-valueis 0.0044.
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Nonparametric Test for Two I ndependent Samples

Example:
Perform the Mann-Whitney test on the Urinary Androsterone Data. (Refer to Example 10.2.1 in your textbook.)

1. Enter the datainto MINITAB. Thefirst few rows are shown in Figure 1.

C1 2
it homosexual | heterosexual
1 25 349
2 16 40
3 39 38
4 34 39
5 23 29
6 16 3.2
7 24 46
Figure 1

2. Onthemenu bar click Stat £ Nonparametricst Mann-Whitney. Click in the First sample
box, then select C1 homaosexual in the big box. Then click the Select Button. Do the same for the
Second sample box, but choose C2 heter osexual instead. The Alternativeis not equal.

Mann-Whitney E3

First Sample:  |[honossxual

Second Sample: [h=terozesual

Confidence level: 95.0

Alternative: Inut equal j

select |
Help | oK I Cancel

Figure 2
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3. Click OK. Theresults of the Mann-Whitney test are displayed in the Session window seen below
in Figure 3.

Mann-Whithey Confidence Interval and Test

homosexu N = 15 Median = Z.300
heterose N = 11 Median = 3.800
Point estimate for ETA1-ETAZ is -1.100
95.1 Percent CI for ETA1-ETAZ is (-1.300,-0.400)
W= 152.5

Test of ETLl = ETAZ =w= ETL]l not = ETAZ iz significant at 0.0102
The test iz significant at 0.0100 [(adjusted for ties)

Figure 3

4. TheP-vaueis0.01.
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t-Test of Meansfor Paired Data

Example:

Do at-test on the Air Force Head Size Data. (Refer to Example 10.1.3 in your textbook.)

1. Enter the datainto MINITAB. Thefirst few rows are shown below in Figure 1.

mEIL

fig¥ Worksheet 1 ===

C1 C?

1 cardboard metal

1 146 145
2 151 153
3 163 161
4 152 151
5 151 145
6 151 150
Fi 149 150

Figure 1

2. Onthemenu bar click Stat £t Basic Statisticst Paired t. Click in the First sample box, then
select C1 cardboard in the big box, and then click the Select button. Do the same for the Second
sample, but select C2 metal instead.

C1 cardboard First sample: |cardboard
2 netal
Second samplel  [metal

Paired t evaluates the first sample
minus the second sample.

Select | " Graphs... | Options... |
Help | OK I Cancel |

Figure 2
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3. Click OK. Theresult is shown in the Session window, which can be seen in Figure 3.

Paired T-Test and Confidence Interval

Pajred T for cardboard - metal

el Mean 3thew 3E Mean
cardhbosar 15 154.56 5.52 1.537
metal 13 152 .94 5.54 1.30
Difference 18 1.611 Z2.146 0.506

95% CI for mean difference: (0.544, 2.678)
T-Test of mean difference = 0 (v not = 0): T-Value = 3,18 P-Walue = 0.005

Figure 3

4. TheP-valueis0.005
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Nonparametric Tests of One Sample

Example:

Use the Air force Head Size Data. (Refer to Examplel0.1.3 in your textbook.)
Sign Test

1. Enter the datainto MINITAB. Thefirst few rows are shown in Figure 1 below.

c1 c2

1 cardhoard metal

1 146 145
2 151 153
3 1R3 161
4 152 141
5 1581 145
[ 151 150
i 149 140

Figure 1

2. Onthemenu bar click Calct Calculator. Click in the Storeresult in variable box and select
C3 differencein the big box then click the Select button. Click in the Expression box. In the big
box select C1 cardboard, then click the Select button, and then the minus button. Again in the
big box select C2 metal, then Click the Select button. Click OK.

Calculator
C1 cardboard Store result in variable: Idif ference
c2 metal
C3 difference  Expression:

cardboard — metal

Functions:
> IAll functions j

I
Lo

K2

Absolute value i’
Antilog

Arcsine

Arcoosine

Arctangent

Ceiling

Co=sine

Current time ;I

ElEN =]
L l=l=l=

== |-
gaa

ttbb

E

=
=]
-

select |

welect |
Help | OK I Cancel |

Figure 2
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3. From the menu bar choose Stat + Nonparametricst 1-Sample Sign. Click inthe Variables
box. Then select C3 difference in the big box, and then Click the Select button. Ensure that the
circle next to Test median is marked. The Test median is 0 and the Alternative is not equal.

1-5ample Sign E3
1 cardboard Yariables:
2 netal -
-3 difference difference :I
¢~ Confidence interval
Levels |95.D
* Test median: ID.D
Alternative: Innt equal j

Select |
Help | oK I Cancel

Figure 3

4. Click OK. Theresults are printed out in the Session window as seen below

Sign Test for Median

Sign test of median = 0.00000 wersus not =  0.00000

N Below Egual ibove F Median
differen 15 3 1 14 o.01z7 1.500

Figure 4

5. The P-valueis0.0127.
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Wilcoxon Signed-Rank Test
1. Repeat Steps 1 and 2 above for the same data.
2. From the menu bar choose Stat + Nonparametricst 1-Sample Wilcoxon. Click in the

Variables box, then select C3 differencein the big box, and then click the Select button. Ensure
that the circle next to Test median is marked. The Test median is 0 and the Alternative is not

equal.
1-5ample Wilcoxon E3
C1 cardboard Variables:
CZ2 metal diff
3 difference 1lierence ;I
" Confidence interval
LCesvels |95 .0
@ Testmedian: 0.0
Alternative: Inut equal j

Help | 0K Cancel

Figure 5

3. Click OK. Theresults are outputted to the Session window, which is shown below.

Wilcoxon Signed Rank Test

Test of median = 0.000000 wersus median not = 0.000000

N for Wileoxon E=ztimarted

N Test Statistic P Median

differen 15 17 130.5 0.011 1.500
Figure 6

4. TheP-valueis0.011.
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One-Way ANOVA  F-Test

Example:
Perform an F-test on the Reading Methods Data. (Refer to Example 10.3.1 in your textbook.)

1. Enter the datainto MINITAB. Shown in Figure 1 are the first few rows.

1 2 3 4

1 both maponly | scananly neither

1 0.1 1.0 1.0 0.3
2 32 05 33 -1.3
3 4.3 1.0 1.4 16
4 0.5 06 -0.9 -0.4
5 18 0E6 1.0 07
6 33 1.0 0.0 06
7 25 1.0 06 -1.8

Figure 1

2. Onthemenu bar click on Stat t ANOVA t One-way (Unstacked). The One-way Analysis of
Variance dialog box pops up. The option One-way (Unstacked) was chosen because the
responses are in separate columns. Click in the Responses (in separ ate columns) box, then select
inthebig box, C1 both. Then click the Select button. Repeat this for the other three variables.
The dialog box should then look like Figure 2 below.

One-way Analyszis of Yariance E3
C1 both Responses [in separate columns]:
E% gggﬁgrjﬁg both maponly =scanonly neither ;l
C4 neither

[ |

Select | Graphs... |
Help | 0K I Cancel |

Figure 2
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3. Click OK. In the Session window the answer will appear. See Figure 3.

One-way Analysis of Variance

Lnaly=is of Wariance

SJource DF 33 ok F P
Factor 3 27.06 9.02 4,45 o.00s8
Error 46 93.35 Z2.03

Total 49 120.41

Individual 95% CI=s For Mean
Based on Fooled ZtDev

Lewvel I Hean thevy —————-— - - - +
hoth 22 1.459 1.544 [—————— S, ]
maponly 12 1.233 1.441 [——————— T I
scanonly 7 0.914 1.302 [—————————— e )
neither =] -0.556 1.135 [————— F e — I

—————— -t
Pooled StDew = 1.425 -1.0 o.o 1.0 2.0

Figure3

4. The P-valueis0.008.
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Nonparametric One-Way ANOVA  Kruskal-Wallis Test

Example:
Perform a Kruskal-Wallis test on the Reading Methods Data. (Refer to Example 10.3.1 in your
textbook.)

1. Enter theinformation into MINITAB, as shown in Figure 1. Only afew of the rows are shown
here.

C1 2T
1 values factor
33 3.1 | mapanly
34 2.6 | mapaonly
35 1.0 | scanonly
36 3.3 | scanaonly
37 1.4 | scananly
38 -0.9 | scanonly
39 1.0 | scanonly
40 00 | scanonly
41 0.6 | scanaonly
42 -0.3 | neither
43 -1.53 | neither

Figure 1

2. From the menu bar choose Stat £t Nonparametrict Kruskal-Wallis. A dialog box appears.
Click in the Response box, and the select C1 valuesin the big box. Click the Select button. Do
the same for the Factor box, but select C2 factor instead.

Kruzkal-wWalliz E2
C1 walues
z2 factor

Response! [valuss

Factor: |fa|:t|:|r

Select |
Help | QK o m—

Figure 2
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3. Click OK. In the Session window, shown in Figure 3, will be displayed the results

Eruskal-Wallis Test on wvalues

Kruskal-Wallis Test

4. TheP-valueis0.015.

58

factor N Median Lve Rank z

haoth 22 1.&000 29.5 1.54

maponly 12 1.0000 Z28.2 0.75

neither 9 -0. 7000 11.6 -3.18

soanonly 7 1.0000 25.2 -0.06

Crrerall 50 25.5

H = 10.4% ©DF 3 P = 0.015

H = 10.52Z DF 3 P = 0.015 [(adjusted for ties)
Figure 3
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Test of One Proportion

Example:
Test to seeif the proportion is 0.2 for the ESP example. (Refer to Example 9.3.1 in your textbook.)

1. From the menu bar choose Stat + Basic Statisticst 1 Proportion. The 1 Proportion dialog box
appears. Mark the circle next to Summarized data. The Number of trialsis 60000, and the
Number of successesis 12489.The window should then look like Figure 1.

1 Proportion

Figure 1

2. Click the Options button. Another window appears. The Test proportion is0.2 and the
Alternativeisgreater than. Mark the box next to Use test and interval based on normal
distribution. Click OK. Refer to Figure 2.

1 Proportion - Options

greater than

v

_tew [ [ ok ] cancel |

Figure 2
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3. Click OK again. The results are outputted in the Session window. See Figure 3.

Test and Confidence Interval for One Proportion

Test of p = 0.2 v p » 0.2

Sawple E4 N Sample p 95.0 5 CI Z=Value FP-Walue
1 12459 60000 0,2058150 (0.204902, 0.211398) 4.99 0.ooo
Figure 3

4. The P-valueis 0.000.
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Test of Difference of Proportionsfrom Two Independent Samples.

Example:
Carry out atest to determineif there is a difference in the proportions for the Playback Speed Data.
(Refer to Example 9.3.4 in your textbook.)

1. Choose from the menu bar Stat+ Basic Statisticst 2 Proportions. Mark the circle next to

Summarized Data. For the First samplethe Trials are 74 and the Successes are 32. For the
Second samplethe Trials are 57 and the Successes are 15.

2 Proportions E3

" Samples in one column:

Samples: |

subscripis: |

" Samples in different columns:

Eirst: |

Second: |

& Summarized data:

Trials: Successes:
First sample: |74 Ja2
Second sample: |57 |15

welect | Options... |
Help | 0K I Cancel |

Figure 1

2. Click the Options button. The Test differenceis 0 and the Alter native is not equal. The Options
window should now look like Figure 2. Click OK.

2 Proportions - Dptions E3

Confidence level: [35.0

Test difference:  [0.0

Alternative: Inut equal j

[ Use pooled estimate of p for test

Help | oK I Cancel

Figure 2
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3. Click OK again. The answer is displayed in the Session window. See Figure 3.

Test and Confidence Interval for Two Proportions

Sample X N Sample p
1 32 74 0.432432
2 15 57 0.263158

Estimate for pi(l) - pi(2): 0.169275

95% CI for pil) - pid): [0.005362275, 0.3299:246)
Test for p(l) - pi(2) = 0 (wv=s not = 0): = 2.07 P-Walue = 0.039
Figure 3

4. TheP-valueis0.039.
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Chi-Square Test

One-Dimensional Tables

Example:
Determineif acertain dieis symmetrical. (Refer to Example 11.1.1 in your textbook.)

1. Enter theinformation into MINITAB in the manner shown in Figure 1.

1 c2 3 4 ] Ch
4 outcorme observed | expected | chi-square cumprob p-value
1 1 X 35
2 2 40 35
3 3 37 35
4 4 X 35
5 5 43 35
6 B s 35
Figure 1

2. Onthe menu bar choose Calct Calculator. The Calculator window pops up. Click in the Store
result in variable box. In the big box select C4 chi-square, then click the Select button. In the
Expression box type SUM ((obser ved-expected)** 2/expected). The window should look like
Figure 2. Click OK.

Calculator
£l outcome Store result in variable: I'chi—square'
c2 ob=zerved
L3 expected Expression:
5 cunprob SUM{ {observed—expected ) **2 /expected)
[ p—walu=
Functions:
7| Bl Ell +| =|()||All functions j
4|5|5|_|(l}lAhSplutevalue il
Antilog
1 | 2| 3| *| <=|>=| arcsine
roccosine
Arctangent
L | | J'| And | Ceiling
Cosine
1IHIr| Or | Current time LI
O] Mot | e |
Help | 0K | Cancel |

Figure 2
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3. From the menu bar choose Calct Probability Distributionst Chi-Square. The Chi-Square
Distribution window appears. Mark the circle next to Cumulative probability. The Degrees of
freedom is 5. Ensure that the circle next to I nput column is marked. The Input column is chi-
square (include the single quote marks) and the Optional storage is cumprob. See Figure 3.
Click OK.

Chi-5quare Digtribution E3
C1 outcone " Probability density
c2 obszerved . .
C3 expected # Cumulative probability
4 chi-=sguare . -
5 cunprob " Inverse cumulative probability
Ca p—walue

Degrees of freedom: |5

& Input column: |'chi-square’

Optional storage: |cunprob

¢ Input constant: |

Optional storage: |
Select |
Help | 0K I Cancel

Figure 3

4. Onthemenu bar click Calct Calculator. The Calculator window appears. Enter p-value
(with single quotes) into the Storeresult in variable box, and in the Expression box type 1-
cumprab.

Calculator
[ji} outcone Store result in variable: I'D—valuE'
c2 chzerved
c3 expected Expression:
C4 chi-square

5 cumErDb l-cumprob

Functions:
?l Bl EI| +| =|()||All functions j
4|5|E|—|(l)lébsolutevalue ﬂ
Antilog
SN N Bl I et
Arcoosine
Arctangent
0 ] ] ane | 2ERIT
Co=sine
1'ml Or | Current time ;I
O | e |

Help | OK | Cancel |

Figure 4
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5. Click OK. The answer is displayed how it isdisplayed in Figure 5.

4 Ch C6
chi-sguare | curmprob p-value

754286 | 0816705 | 0183295

Figure 5

Two-Dimensional Tables

Example:
Perform a Chi-square test of homogeneity on the Blood Type Data. (Refer to Example 11.2.2 in your textbook.)

1. Enter the information in the same way as that shown in Figure 6.

93 35 15

3a 9 79

Ja 9 47
Figure 6

2. From the menu bar choose Stat + Tablest Chi-Square Test. The Chi-Square Test dialog box
appears. Click in the Columns containing the table box. Enter A-AB. The dialog box should now
look like Figure 7.

Chi-Square Test [ x|
C1 A Columns containing the table:
C2 B
i 0 4-AB [~
C4 AB

Help | 0OK Cancel

Figure 7
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3. Click OK. The Session window now contains the results of the Chi-Square test. See Figure 8.

Chi-Square Test
Expected counts are printed kbelow observed counts
i B ] AR Total
1 ag 35 115 5 253
59.91 z7.70 125.98 9.41
2 38 a 79 3 132
45,91 14.45 65.73 4,91
3 36 =] 47 7 99
35.18 10.84 49,30 3.68
Total 172 53 241 18 454
Chi-S3gq = 0.728 + 1.921 + 0.957 + Z.066 +
1.692 + Z.058 + Z2.680 4+ 0.242 +
0.019 + 0.313 + 0.107 + 2.990 = 15.774
DF = 6, P-Valus = 0,015
2 cells with exXpected counts less than 5.0

Figure 8

4. TheP-valueis0.015.
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Normality Test

Example:
Check the Nitrate lon Concentration Data for normality using the Normality test. (Refer to Example
10.1.1 in your textbook.)

1. Enter the data, shown below in Figure 1, into MINITAB.

c1

concentration
0.513
0.524
0.529
0.481
0.4592
0.4599
0.518
0.450
0.494
0.5

—

LT =R == =T R - FE R L

-
=

Figure 1

2. Fromthe menu bar select Stat + Basic Statisticst Normality Test. Click in the Variable box,
then select C1 concentration in the big box, and then click the Select button. Ensure that the
circle next to Ryan-Joiner is marked. Enter the Title: Normal Plot and Nor mality Test for
Concentration Data.

Mormality Test | x|

Variahle: Il:n:lnl:entraticm

Reference probabilities: |

Tests for Normality
" Anderson-Darling

+ Byan-Joiner [Similar to Shapiro-Yilk]

" Kolmogorov-Smirnov
Belect |

Title: INDrmal Plot and HNormalitv Test for Concent

Help | 0K I Cancel

Figure 2
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3. Click OK. A window containing the Normal Plot and the Normality Test pops up.

concentration. MTW: Hormplot M=l E
Normal Plot and Normality Test for Concentration Data

599

RELEI
RELT I

B0~
A0~
20~

s~
01~

001+

Probability

0.48 049 0.50 0.51 0.52 0.53

concentratio
Average: 0.5041 W-test for Mormality
StDey: 0.0160031 R: 0.9794
M0 P-alue (approx; = 01000

Figure 3

4. TheP-valueis greater than 0.1.
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Simple Linear Regression

Example:
Using the Chernobyl Data carry out simple linear regression. (Refer to Example 3.1.1 in your
textbook.)

1. Enter the information, shown in Figure 1, into MINITAB.

c1 c2
1 radioactivity | death increase
1 23 22
2 20 2.4
3 22 1.9
4 ] 39
] 32 36
6 21 26
7 16 0.0
8 7 4.2
9 44 5.0
Figure 1

2. Onthemenu bar choose Stat t Regression £ Regression. The Regression dialog box appears.
In the Response box enter death increase (include the single quotes). Type radioactivity into
the Predictor s box.

C1 radicactivit| Hesponse: Ieath increase'
c2 death incres
Predictors: [radicactivity =l
Graphs... | Options... |
select | Results... | Storage... |
Help | 0K I Cancel |

Figure 2
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3. Click the Graph button. Another window will pop up. Ensure that the circle next to Regular is
marked, as well as the squares next to Normal plots of residuals and Residuals ver susfitsare
marked. Click OK.

Regression - Graphs Ed

Residuals for Plots:
& Regqular " Standardized  Deleted

Residual Plots
[T Histogram of residuals
I Mormal plot of residuals

¥ Residuals versus fits:

" Residuals versus order
Residuals versus the variables:

select |
Help | OK I Cancel |

Figure 3

4. Click OK. The output is displayed in the Session window (See Figure 4). The two plots requested,
the Normal plot and the Residual plot, are shown in Figures 5 and 6.

Regression Analysis

The regression equation is

death increase = - 1.18 + 0.149 radioactiwvity
Fredictor Coef Fchew T F
Constant -1.179a 0.7z3z -1.63 0.147
radioact 0.1459:25 0.0z2545 5.87 0.001
3 = 0.8557 B-3q = 53.1% R-Sgiad]j) = ©80.7%

Lhnaly=sis of Variance

Source DF 33 Ju k=] F P
Regression 1 14.810 14.510 34.45 0.o001
Residual Error 7 3.010 0.430

Total =] 17.820

Tnusual Chservations
Chs radicact death in Fit FtDewv Fit Residual 3t Resid
7 16.0 o.ooo 1.z208 o.357 -1.208 -2.20R

E denotes an observation with a large standardized residual

Figure 4
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chemohyl MTW: Hormplot of Res for death in

Mormal Score

0.8

Normal Probability Plot of the Residuals

(response is death in)

0.0+ *

Residual

Figure 5

chemobyl MTW: Res vs Fits for death in

Residuals Versus the Fitted Values

(response is death in)

L ]
» L ]
g D b E e .— ---------------- B e L
= * L ]
b}
o .
14
L ]
T | T | T | T | T |
1.0 15 20 25 30 35 40 4.5 50 2.5
Fitted Yalue
Figure 6
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Correlation

Example:
Determine the sample correlation coefficient of the Chernobyl Data. (Refer to Example 3.1.1 in your
textbook.)

1. Enter the data, seenin Figure 1, into MINITAB.

1 L
1 radioactivity | death increase
1 23 22
2 20 2.4
3 2 1.9
4 M 3.9
a 32 36
G 21 26
7 16 0.0
8 7 4.2
9 44 5.0
Figure1

2. Onthe menu bar choose Stat + Basic Statisticst. Correlation. The Correlation window pops
up. Click inthe Variables box. Then select C1 radioactivity in the big box, and click the Select
button. Do the same for C2 death increase, so that the dialog box looks like Figure 2.

Cormrelation E
Z1 radicactivit Wariables:
2 death 1 = - —
== TREEEE fradicact ivity 'death ;I

increasze’

v Display p-values

Select |
Help | oK I Cancel

Figure 2

73



3. Click OK. The answer is outputted to the Session window, which can be seen in Figure 3.

Correlations {Pearson)

Correlation of radicactivity and death increase = 0.912, P-Value = 0.001

Figure 3

4. The sample correlation coefficient is 0.912
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