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I. Introduction to NON-Parametric Tests

Data Analysis

A non-parametric test is a test whose model does not specify conditions about the
parameters of the population from which the sample comes

Advantages of non-parametric tests
* Less restrictive assumptions
* Possibility of use even with small samples
e Analysis of different populations

* Analysis of ranks or nominal data

Disadvantages of non-parametric tests

* Less precise with the same information
(in case the assumptions were verified)
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s Summary of the main statistical tests

Statistics for
Data Analysis

From the stratified means, however, it is not possible to
quantity whether the difference between the groups is due to
a sampling error (to the case that an "unfavorable" sample
was extracted) or whether this difference actually exists
(statistically significant). The hypothesis is verified that they are
actually equal and if the data are consistent with it.

Instrument: T-TEST FOR TWO INDEPENDENT SAMPLES

Instrument: MANN-WHITNEY RANKS TEST
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¢ HO:Me] = MGQ

o Mann-Whitney U test for 2 independent samples

* The Mann-Whitney U test procedure is based on precedence, ie it
does not use the sum of the ranks, but the sum of the differences

between the ranks of the two groups;
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BMcmn-Whi’rney U test for 2 independent samples

Statistics for
Data Analysis

1. We combine the data of the two groups into a single whole, arranging the values or scores
in ascending order according to the algebraic value.

82 83 92 | 110 | 114 | 123 | 135 | 156 | 164 | 167 | 176 | 185 | 198 | 217 | 242
A B A A A B A B A A B B B B B

2. The number of precedences is counted. The smaller sum of these precedences is the value

of U:
U=0+T1T+1+14+2+3+3=11

82 83 92 | 110 | 114 | 123 | 135 | 156 | 164 | 167 | 176 | 185 | 198 | 217 | 242
A B A A A B A B A A B B B B B
1 1 2 3 3

3. In the event that the hypothesis H1 is true, therefore one sample has a significantly lower
median than the other, the value of U will tend to O, since the data of the group under
examination, which must provide the smaller total, will precede all the data of the other
group and therefore each of them will have 0 precedence.
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---'Mann -Whitney U test for 2 independent samples

Statistics for
Data Analysis

4. In the event that the hypothesis HO of equality or identity of the two central
trends is true, the data of the two groups will be randomly mixed

5. U will tend to an average value (mU), depending on the number of
observations present n1 and n2, according to the relationship:

n,-n, > \/nlonz-(nl+n2+1)
2 ’ 12

Hy =

6. In the case of large samples (n1 or n2> 15), if the null hypothesis HO is true,
the sampling distribution of U is well approximated by the normal distribution,
with mean O and unit variance:
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Test characteristics and examples
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Is.m....,.c:r‘!'|Summary of the main statistical tests

Data Analysis

There may be a case in which the researcher is interested in evaluating whether the same statistical
units report different values after the action of a factor in time or space.

For example, you want to compare some ladies' weight before and after slimming treatment.

For example, You want to evaluate the effect of treatment with a before / after design

Instrument: TEST T FOR TWQO PAIRED SAMPLES
Instrument: WILCOXON RANKS TEST

www.statisticsfordataanalysis.com m
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Statistics for

-~—-—- Wilcoxon test for paired data

Data Analysis

« Hy: d median = 0;
« H,: dmedian=0

1. The difference column is
calculated with their sign:

diff. = X-Y

2. Null differences are eliminated
from the analysis;

3. Differences, considered in
absolute value, are transformed
into their rank.

Ora Giorno X | Giorno Y | diff.(X-Y) Rango
[i] 120 140 =20 -35
7 145 160 -I5 -2
b 305 295 + 10 +1
9 200 230 - 30 -7
10 160 200 - 40 -10
11 135 185 - 50 -12
12 170 150 +20 +3,5
13 285 515 =230 -14
14 290 220 + 70 +13
15 200 225 -25 -5
16 150 180 - 30 -7
17 160 190 - 30 -7
18 115 115 i
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S/R;—— Wilcoxon test for paired data

Data Analysis

4. The sign of the corresponding difference is Ora | GiomoX | GiomoY | diff(X-Y) | Rango
attributed to each rank
G 120 140 =20 -35
5. The ranks with the same sign add up 7 145 160 15 -2
8 305 295 + 10 +1
6. The smaller total is chosen, which is the 9 200 230 -30 -7
value of T : 10 160 200 - 40 10
11 135 185 - 50 -12
T=1+35+13=1/,5. 12 170 150 +20 +3,5
13 285 515 =230 -14
7. According to the null hypothesis H,, the 14 290 220 +70 +13
difference between the two sets of paired s 500 225 s P
observations should be equal to zero: that is,
in the difference column, the sum of the 16 150 180 - 30 -7
ranks with a positive sign and the sum of the 17 L60 190 30 -
ranks with a negative sign should be equal. - -
1 115 115
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. Wilcoxon test for paired data

Data Analyms

8. Consequently, if Hy is true, the smaller total should tend to an expected mean value mT determined
by N, the number of differences or ranks, according to the relation :

N(N +1)
4

Hr

With the data from the example, m;. 52,5.

8. The significance of the difference between the two paired data series is evaluated by translating it
into the significance of the difference between T and my; in the example between 17,5 and 52,5
9. For large samples (N > 25), the value of the rank sum (T) is approximately normally distributed:
T — N -(N +1)-(2N +1)
7=—"T oy
o 24
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https://www.linkedin.com/company/spss-italia

>

Statistics for
Data Analysis

."Il—-l.

Test characteristics and examples
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