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Minitab
Lecture: Statistical tests, normality test

. Minitab provides a wide range of hypothesis testing tools. A
critical step before many parametric tests is to check the
assumption of normality.
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t-tests compare sample means when the population standard deviation is unknown.
Types
: 1-sample t
2-sample (pooled or Welch), paired
Methods and formulas for 1-Sample t
In This Topic
e Confidence interval (Cl)
e T-value
e P-value
1-Confidence interval (CI)
Formula
- 3
¥+t =
af2 ﬁ
Notation
Term Description

X sample mean

inverse cumulative probability of a t distribution with n-1 degrees of freedom at
1-a/2

o 1 — confidence level/100

t a2

sample standard deviation

n sample size
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https://support.minitab.com/en-us/minitab/help-and-how-to/statistics/basic-statistics/how-to/1-sample-t/methods-and-formulas/methods-and-formulas/?utm_source=chatgpt.com#confidence-interval-ci
https://support.minitab.com/en-us/minitab/help-and-how-to/statistics/basic-statistics/how-to/1-sample-t/methods-and-formulas/methods-and-formulas/?utm_source=chatgpt.com#t-value
https://support.minitab.com/en-us/minitab/help-and-how-to/statistics/basic-statistics/how-to/1-sample-t/methods-and-formulas/methods-and-formulas/?utm_source=chatgpt.com#p-value

Computer Applications: The lecture 7 Mahmood M Taher

Statistical tests, normality test 2025/2026
Mahmood81_tahr@uomosul ed.iq

2-T-value
Formula
. X = Uy
~s/n
3-P-value
Formula
The calculation for the p-value depends on the alternative hypothesis.
Alternative Hypothesis P-value
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Manual data entry (Copy/Paste or SET)
1- Paste from Excel: Copy the columns and then paste into a Minitab sheet; each
column in Excel becomes C1, C2...
2- Use SET for quick entry from the command window

SET C1

DATA 78 85 92 67 74
END

1-Sample t (raw data) Jsds

Grades): 4aul C1 3\-\-4) g AUl Jia o ]
Stat > Basic Statistics > 1-Sample t....

“Perform J=s .2 seall Jai 23 “One or more samples, each in a column” sl .2
OK.&Hypothesized mean 23 hypothesis test”

MTB > OneT C1;

SUBC> Test 70;

SUBC> Confidence 95.0;
SUBC> Alternative 0.
MTB >

Descriptive Statistics
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N Mean StDev SEMean 95% Clfor u
5 7920 9.68 433 (67.18,91.22)

W mean of C1

Test

Null hypothesis Ho: =70
Alternative hypothesis Hq: p # 70
T-Value P-Value

2.13 0.101

MTB > OneT C1;

SUBC> Test 70;

SUBC> Confidence 95.0;
SUBC> Alternative -1.

Descriptive Statistics

95% Upper Bound

N Mean StDev SE Mean for p
5 7920 9.68 433 88.43
W mean of C1
Test
Null hypothesis Ho: u =70

Alternative hypothesis Hq: < 70
T-Value P-Value
2.13 0.950
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Individual Value Plot of C1
(with Ho and 95% t-confidence interval for the mean)
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2-Sample t ( pooled or Welch)

i

Ac ganall Coy a3 gae pe2al g0 g0e Sl (Asee (B de gana JS) (3 gee J20)

Stat > Basic Statistics > 2-Sample t....

“Both samples in one column” s “Samples in different columns” Jis) ;338 & 3
Ly Caa

Osx Bl LS 5 Y) 5 «Assume equal variances Jai (<) s sl pooled (Gukil 4
(Welch). =) )

(O

1. Prepare two columns (each group in one column) or one column with a group
identification column.

2. Stat > Basic Statistics > 2-Sample t...

3. In the window: Choose "Samples in different columns" or "*Both samples in one
column™ according to your data.

4. To apply pooled (equal variances) values, enable Assume equal variances;
otherwise, leave the analysis without an assumption (Welch).

MTB > TwoT C1 C2;
SUBC> Confidence 95.0;
SUBC> Test 0.0;
SUBC> Alternative 0.
MTB >

Two-Sample T-Test.and Cl: C1, C2
Method

p1: mean of C1 when C2 = 1
M2: mean of C1 when C2 = 2

Difference: p - Y2
Equal variances are not assumed for this analysis.

Descriptive Statistics: C1

C2 N Mean StDev SE Mean

1 3 8500 7.00 40

2 3 6700 7.0 40

Estimation for Difference
95% Cl for

Difference  Difference

18.00 (2.13,33.87)
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Test

Null hypothesis Ho: 1 - p2=0
Alternative hypothesis Hq: iy - g2 # 0
T-Value DF P-Value

315 4 0.035

MTB > TwoT C1 C2;
SUBC> Confidence 95.0;
SUBC> Test 60;

SUBC> Alternative 0.
MTB >

Two-Sample T-Test and Cl: C1, C2
Method

pi: mean of C1 when C2 = 1
M2: mean of C1 when C2 = 2

Difference: p - M2
Equal variances are not assumed for this analysis.

Descriptive Statistics: C1

C2 N Mean StDev SE Mean

1 3 8500 7.00 40
2 3 6700 7.0 40
Estimation for Difference

95% Cl for
Difference  Difference

18.00 (2.13, 33.87)
Test

Null hypothesis Ho: 1 - M2 = 60
Alternative hypothesis  Hq: py - p2 # 60
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T-Value DF P-Value
-735 4 0.002

MTB > Paired C1 C3;
SUBC> Confidence 95.0;
SUBC> Test 0.0;
SUBC> Alternative 0.
MTB >

Paired T-Test and CI: C1, C3

Descriptive Statistics

Sample N Mean StDev SE Mean

C1 6 7600 11.68 477
c3 6 5633 23.74 9.69
Estimation for Paired Difference

95% Cl for
Mean StDev SE Mean _difference

19.67 23.67 9.66 (-5.17,44.51)
wu_difference: mean of (C1 - C3)

Test

Null hypothesis Ho: p_difference = 0
Alternative hypothesis Hy: p_difference # 0
T-Value P-Value

2.04 0.097

Mahmood M Taher
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The z-test is used when we know the population skewness ¢ or when the sample size
is so large that t can be approximated by normal. We typically use 1-Sample Z (provided
by Minitab) to test the mean against p0 with o known.

MTB > NormTest C1.
78
85
92
67
74
60

Probability Plot of C1

Normal

Mean 76
StDev  11.68
N 6
AD 0.125
P-Value 0.965

Percent
[¥a)
o

50 60 70 80 90 100 110
c1

25
50-
120
300
1000-
200
400
33
100-
24
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Percent
U
o

-1000 -500

MTB > Outlier C1;
SUBC> Grubbs;
SUBC> Alpha 0.05;
SUBC> Alternative 0;
SUBC> NoDefault;
SUBC> TMethod;
SUBC> TTest;
SUBC> TOutlier;
SUBC> GOutlierplot.
MTB >

Probability Plot of C1

Normal

500

Mahmood M Taher
2025/2026

Mean -3.583
StDev 346.3
N 12
AD 1.304
P-Value <0.005

1000
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Outlier Plot of C1

-1000 -750 -500 -250 0

Ci

250

Outlier Test: C1
Method

Null hypothesis

Alternative hypothesis  Smallest or largest data value is an outlier

Significance level o =0.05

Grubbs' Test

Variable N Mean StDev Min Max G P
Cc1 12 -4 346 -1000 400 2.88 0.001
Outlier

Variable Row Outlier

C1 5 -1000

Mahmood M Taher
2025/2026

Grubbs' Test
Min Max G P
-1000.00 400.00 2.88 0.001

500

All data values come from the same normal population
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65 I 1000- 4 Jayiul

Outlier Plot of C1

Grubbs' Test
Min Max G P
-100.00 400.00 2.15 0.189

-100 0 100 200 300 400
Ci

Outlier Test: C1
Method

Null hypothesis All data values come from the same normal population
Alternative hypothesis  Smallest or largest data value is an outlier
Significance level o = 0.05

Grubbs' Test

Variable N Mean StDev Min  Max G P

C1 12 853 146.6 -100.0 4000 2.15 0.189
* NOTE * No outlier at the 5% level of significance

MTB > GSummary C1.
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Summary Report for C1

Anderson-Darling Normality Test
A-Squared 0.62
P-Value 0.083
Mean 85.250
StDev 146.585
Variance 21487.295
Skewness 1.11082
Kurtosis 0.66199
N 12
Minimum -100.000
1st Quartile 1.250
Median 29.000
3rd Quartile 180.000
Maximum 400.000

95% Confidence Interval for Mean
-7.886 178.386

95% Confidence Interval for Median
300 400
1316 178.951
95% Confidence Interval for StDev

95% Confidence Intervals

Mean - } ® }

Median - }

0 50 100 150 200
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