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Non-parametric tests1

 Non-parametr ic  tests

Part 2

Non-parametric tests2

Learn ing  ob jec t i ves

• Criteria for choosing a non-parametric test

• Non-parametric tests
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K r u s k a l - W a l l i s  O n e - W a y  A n a l y s i s  o f
V a r i a n c e

• For more than two independent samples

• Analogue of ANOVA for independent samples

• Basic idea: Similar to Wi lcoxon test only sum of
ranks for  more than two groups

Non-parametric tests4

E x a m p l e

• Sample 1:    4, 9, 10, 11

• Sample 2:    13, 14, 15, 16
• Sample 3:   17, 18, 19, 20

19 20181716151413111094Score

11 1210987654321Rank

• Sum of Ranks:

– Sample 1: 10
– Sample 2: 26
– Sample 3: 42
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In fe rences  f rom tes t

• I f  sums of ranks are similar, H0 is accepted

• If  sums of ranks are dissimilar, H 0  is rejected

• p-value is given by  χχ2(df)

• d f = number of groups - 1
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E x p e r i m e n t

• Influence of drugs  on motivation

• Measured through the number of arithmetic
problems solved in  an hour

• Three condit ion: placebo, depressant drug and
stimulant drug

• Between-part icipants design
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Descr ipt ive  s ta t is t ics

• Sample size: 7

• Mean: 30.0

• Std. dev.: 28.17

• Median: 44.0

• Sample size: 8

• Mean: 72.1

• Std. dev.: 12.39

• Median: 71

• Sample size: 4

• Mean: 60.5

• Std. dev.: 14.20

• Median: 57.5

Depressant Stimulant Placebo
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B o x  p l o t

487N =

FACTOR

PlaceboStimulantDepressant
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W h y  n o n - p a r a m e t r i c  t e s t ?

• sample size small  for placebo

• Standard deviation too different between
depressant and stimulant

• Depressant and st imulant skewed
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R e s u l t

RankScoreRankScoreRankScore

4011535Sum:

1469

13661060

1885650

18851.50

547126331

16807511.50

8541885955

11611573444

PlaceboStimulantDepressant
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S P S S  o u t p u t

Ranks

7 5.00
8 14.38
4 10.00

19

FACTOR
1.00
2.00
3.00
Total

SCORE
N Mean Rank

Test Statisticsa,b

10.407
2

.005

Chi-Square
df
Asymp. Sig.

SCORE

Kruskal Wallis Testa. 

Grouping Variable: FACTORb. 

Relevant

P-value
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R e p o r t

• A  Kruskal-Wall is one-way ANOVA was performed
on the results from the three groups. The analysis
indicated a significant effect ( χχ2 (2) = 10.41, p =
0.005).
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F r i e d m a n ’ s  R a n k  T e s t

• For more than two related samples

• Analogue of repeated-measure ANOVA

• Basic idea: Ranking within each participant and
sum of ranks for each condit ion across
participants
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with in -par t ic ipants  rank ing

 

P1:   1   2   3

P2:   1   2   3

P3:   1   2   3

Sum of Ranks across participants:   3   6   9

If sums are different than there is an effect

Non-parametric tests15

with in -par t ic ipants  rank ing

P1:   1   2   3

P2:   2   1   3

P3:   3   2   1

Sum of Ranks across participants:      6   5   7

If sums are similar than there is no effect
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In fe rences  f rom tes t

• I f  sums of ranks are similar, H0 is accepted

• If  sums of ranks are dissimilar, H 0  is rejected

• p-value is given by  χχ2(df)

• d f = number of groups - 1
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E x p e r i m e n t

• How alert  do people feel  at  various t imes of the
day?

• 10 part icipants had to rate on a scale between 1
and 5 how alert they felt

• Within-participants design
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Descr ipt ive  s ta t is t ics

10N =
MORNING
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10N =
AFTERNOO

5 . 5

5 . 0

4 . 5

4 . 0

3 . 5

3 . 0

2 . 5

2 . 0

1 . 5

83

26

Morning Lunch Afternoon

• Sample size: 10

• Mean: 1.5

• Std. dev.: 0.53

• Median: 1.5

• Sample size: 10

• Mean: 2.5

• Std. dev.: 1.27

• Median: 2.00

• Sample size: 10

• Mean: 3.2

• Std. dev.: 1.03

• Median: 3.00
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W h y  n o n - p a r a m e t r i c  t e s t ?

• Standard deviation too different between morning
and lunch

• Lunch slightly skewed

• Outliers in lunch and afternoon
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Resul ts

272013Sum of Ranks:

33112210

2.532.53119

2222228

3322117

2.552.55126

2.532.53115

3311224

2.522.52113

3524122

3322111

RAfternoonRLunchRMorningParticipant
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S P S S  o u t p u t

Ranks

1.30
2.00
2.70

MORNING
LUNCH
AFTERNOO

Mean Rank

Test Statisticsa

10
12.250

2
.002

N
Chi-Square
df
Asymp. Sig.

Friedman Testa. 

Relevant

P-value
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R e p o r t

• A Friedman’s Rank Test  was performed on the
results and revealed a significant effect  ( χχ2 (2) =
12.25, p = 0.002).


