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1. mamsmuumMsnageuauNAg a0 11sunsy MINITAB

Test and CI for Two Variances: Unimprove, Improve

Method
Null hypothesis Sigma(Unimprove) / Sigma(lm prove) =1
Alternative hypothesis Sigma(Unimprove) / Sigma(lm prove) not =1

Significance level  Alpha = 0.05

125

Statistics

Boxplot of Unimprove, Improve

Variable N StDev Variance
Unimprove 60 2.868 8.226 ol
Improve 60 1.872 3.504

%

Ratio of standard deviations = 1.532
Ratio of variances = 2.348 | —e

.
\

95% Confidence Intervals o1

Unimprove Improve

ClI for
Distribution CI for StDev  Variance
of Data Ratio Ratio
Normal (1.184, 1.982) (1.402, 3.930)
Continuous  (1.301, 2.277) (1.692, 5.186)

Tests

Test
Method DF1 DF2 Statistic P-Value
F Test (normal) 59 59 2.35 0.001 < Alpha = 0.05
Levene's Test (any continuous) 1 118  15.63 0.000

P-Value = 0.001 < P-Alpha = 0.05 Reject First Assum e Then Variances are
difference

Two-Sample T-Test and CI: Unimprove, Improve

Two-sample T for Unimprove vs Improve

N Mean StDev SE Mean
Unimprove 60 4.67 2.87 0.37
Improve 60 3.43 1.87 0.24

Difference = mu (Unimprove) - mu (Improve)

Estimate for difference: 1.233

95% CI for difference: (0.356, 2.110)

T-Test of difference = 0 (vs not =): T-Value = 2.79 P-Value = 0.006 DF =101

P-Value = 0.006 < P-Alpha = 0.05 Reject First Assum e Then Means are difference
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2. mamImuIumsnadouauuAgIUAa0 T5unsy MICROSOFT EXEL

Columni

Mean 4.666667

Standard Error 0.37027

Median 4.5

Mode 6

Standard Deviation 2.868098

Sample Variance 8.225989

Kurtosis -0.93067

Skewness 0.432196

Range 9

Minimum 1

Maximum 10

Sum 280

Count 60
F-Test Two-Sample for Variances a-0.05

Varable 1 Varable 2

Mean 4.666666667 3.433333333
Variance 8.225988701 3.503954802
Observations 60 60
df 59 59
F 2.347629797
P(F<=f) one-tail 0.000649219 0.0014

F Critical one-tail 1.539956607

F> FCritical Reject H°

P <PApha Reject H? Variances are difference

t-Test: Two-Sample Assuming Unequal Variances a=0.05
Varabie 1 Vanabie 2
Mean 4.666666667 3.433333333

Varianoe
Observations

Hypothesized Mean Difference

df
t Stat

P(T<=t) one-tail
t Critical one-tail
P(T<=t) two-tail
t Critical two-tail

8.225988701
60

0

102
2.789382901
0.003151209
1.659929976
0.006302418
1.983495205

3.503954802
60

t Stat > t Critical Reject H”
Reject H"

P < P Alpha

Means are difference
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3. HAMSMUIAMINATOUAUNATIUA8 T151UnTL SPSS

NPar Tests

[Datadetl] C:iUsers)UserhDesktopit-test complete.sav

One-Sample Kolmogorov-Smirnov Test

Sum
I 120
Mormal Parameters?® Mean 4 0500
Std. Deviation 248981
Most Extrerme Differences Absolute 1E3
Positive 63
Megative -.085
Kalmogaraw-Smirnow £ 1.740
Asymp. Sig. (2-tailed) 003

a. Testdistribution is Mormal.
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T-Test

» 21g 0.000143 < P Alpha 0.05 Vanances are difference and 5ig 2-taled 0.006 < P Alpha 0.05 IMeans are difference

Group Statistics

Std. Errar
Probletr I Mean Std. Deviation lean
group-test  Unimprove 5] 4 BRET 286810 arnz2y
Irprove G0 3.4333 1.871849 24166
Independent Samples Test
Levene's Test for Eguality of
Yariances
F Sig.
t-test Equalvariances
aszumed 16.451 ano
Edqualvariances not
assumed
t-test for Equality of Means
95% Confidence Interval ofthe
Difference
Mean Std. Error
i df Sig. (2-tailed) Diffarence Difference Lowyar Lpper
2,738 118 00g 1.23333 44215 3a7Th 210892
2789 101.544 006 1.23333 44215 35628 211039




