MTH 150 Elementary Statistics

Nonparametric Statistics

|(SignTest) Hemoglobin levels (in g/dL) sampled from 10 female vegetarians.
Is the median hemoglobin level less than 13.0

x diff |diff] Rank Signed Rank nN= 13 Ranks

123, 07 07 35 35 1 01
131 01 01 10 1.0 8.0 2 03
113 17 17 70 7.0 470| | 35 3 07
101 29 29 100 -10.0 35 4 07
140 1.0 1.0 50 5.0 5 1
133 03 03 20 2.0 6 11
105 25 25 9.0 9.0 7 17
123 07 07 35 35 8 21
109 21 21 80 8.0 9 25
119 11 11 6.0 -6.0 10 29
H,: n=13 Y— =47 ,
H: n<i3 TS : rmn(E— : 2+j =8  (for n < 25)
Y+ =8
(n+05)- =
A (for n > 25)
n
2

CV: S,. =800 =1 for n < 25

2, for n > 25 » |
4=



MTH 150

Elementary Statistics

Nonparametric Statistics

(Wilcoxin-Signed Rank Test) Aluminum concentration in fresh water samples.

Sample No.

ORI A W N -

August
18.3
13.3
16.5
12.6

9.5
13.6
8.1
8.9
10
8.3
7.9
8.1
13.6

November

12.7
11.1
15.3
12.7
10.5
15.6
11.2
16.2
16.2
15.5
19.9
20.4
36.8

Ryan-Joiner Test
Test statistic, Rp:

/

Critical value for 0.05 significance level:
Critical value for 0.01 significance level:

0.8
0.9
0.9

Reject normality with a 0.05 significance level.
Reject normality with a 0.01 significance level.

|

difference

402
31

-5.6
-2.2
-1.2
0.1
1

2
3.1
7.3
6.2
7.2
12
12.3
23.2

| difference | Rank

5.6 8

2.2 5

1.2 3

0.1 1

1 2

2 4

3.1 6

7.3 7

6.2 9

7.2 10

12 11

12.3 12

23.2 13

Hy o Hyovember = Maugus =
H,: Uypember = Mpuguse 0

o= 0.05
n =13

TS: min(z— : Z"‘] =16 (for n < 30)
. _ B n(n +1)
mm(z , z+] 4 (for n > 30)
J n(n+1)(2n+1)
24
W, o=Wip 0 =17

CV.

_* |
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Nonparametric Statistics

(Wilcoxin-Signed Rank Test)
e Reject Hg when the test statistic is less than the critical value !

@ Wilcoxon (Matched Pairs)
Row 1 2
1 18.3 12.7 Significance: | 0.05 Num Unequal pairs: 13
2 13.3 11.1 .
5 16.5 15.3 Which two columns of data would #Z::gsg:}:ﬁi, T 15.0000
4 12.6 12.7 you like to include? Critical T 17
5 9.5 10.5 PR o
6 | 136 | 156 : o -
7 8.1 11.2 Evaluate
8 8.9 16.2 blot
9 10 16.2

10 8.3 15.5
11 7.9 19.9
12 8.1 20.4
13 13.6 36.8



MTH 150
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Nonparametric Statistics

(Mann Whitney U- Test) - Comparing ratings or ranks for two(2) independent samples.
Reject Hp when the test statistic is less than the critical value !

Treatment A

NN AN B~ W

B

0N O W1 \O

Hy: py —Up=0
Ha:uA_l'lB¢0
a= 0.05

1.5
1.5

5.5
5.5
1.5
7.5

Ranks

o G0 N U AW -

Treatment A B

2 3 3 11 9
2 4 4 9 7
3 1.5 2 55 5
4 75 6 12 10
5 15 2 75 6
] | 5.5 5 10 8
6 Sums -> 23 55
6
7 +1
8 RankSum , — n(n+ 1) = 2
9/ TS: min 1 =2
10 RankSum, — n(n + 1) =34

CV . Um,,,2 =Ug 6,s =
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Nonparametric Statistics

(Kruskal Wallis Test) - Nonparametric version of ANOVA.
Here we are told the the populations are not normally distributed.

Row 1 2 3 @ Kruskal-Wallis Test
1 8.2 10.2 1 3.5 Signiﬁcance 0.05 TOt(ﬂ. Num VGluES! 18
2 10.3 9.1 8.9 Rank Sum 1: 43.0
Select the columns to Rank Sum 2: 61.0
3 9.1 13.9 9.6 include in the analysis Rank Sum 3: 67.0
4 12.6 14.5 13.8 1 Test Statistic, H: 1.8246
5 11.4 9.1 17.4 2 Critical H: 5.9915
3
P-value: 0.4016
6 13.2 16.4 15.3 4
5 Do not reject equal population medians.
6 Data do not provide enough evidence to
7 indicate that the samples come populations
S with different medians.

Evaluate



