Learning objectives

Basics for non-parametric tests « (Quick?) reminder of concepts necessary to
understand the second part of this course
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Parametric Tests Parametric test (ANOVA)

ANOVA . t-test

« Assuming normally distributed data

« Estimation of parameters for data (Mean,
Variance) / /\Q /\ \\

« Homogeneity of variance (standard deviation)
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Parametric Tests Last Year
* Median value ?
*« Reasonable sample size )

« Box plot (Box and whisker plot) ?

*« Histogram ?
« Equal sample size

« Rank ?

« Sensitive to outliers .
Qutlier ?
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Histogram

« Frequency of scores

« Sample: 2, 20, 20, 12,12, 19, 19, 25, 20

Histogram

Frequency
N

1
Scores 2 12 19 20 25
0
Frequency of scores 1 2 2 3 1 2 12 19 20 25
score
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Histogram of .
Histogram

Normal distribution

VARO00003

7

Frequency

VAR00003
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VAR00004

20,

S0 Dev=3.19
- 700

Frequency

1013 4 6 o8 o9 1113

VAR00004

«Slightly skewed, but still normal distributed

*Skewed = non-symmetrical
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Histogram

50, Dev=2.60

Frequency

Skewed distribution
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Rank

Ranking of data

Data: 17 512 16 15 16 8 16 9 16

Ordered data: 589 12 12 1516 16 16 17
Ranking positions: 12 3 4 5 6 7 8 9 10
Ranks: 12345456 8 8 8 10

If numbers are the same, the average rank
between them is assigned to them
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Examples

« 1. Example: 20, 15, 25, 3, 10, 20, 15, 9, 17, 15

« 2. Example: 30, 10,4, 2,5,4,9,7,4

Box plot

Whisker / Outlier
~ 2e

20 \
\ Adjacent

Hinges =] Values
« 3. Example: 10, 12, 14, 9, 10, 15, 3, 6, 9, 16, 10, 12 .
10 Median
The box >
12— Number of
Data Data points
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Median Median

« Alternative to mean/average

« Indication of typical score in data set

« Middle number in ordered series, if odd numbers
the average of two middle numbers, if even
numbers

« Advantage: outliers less influential
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« Data: 2, 20, 20, 12, 12, 19, 19, 25, 20

¢ Ordered: 2,12, 12, 19, 19, 20, 20, 20, 25

< Median: 19
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Hinges

« = Median location +1 divided by 2
from top and bottom of ranked data

« Median location without fractional value

« If hinge location falls between two locations than take
average of the adjacent values

pata 2 {12 12319 19 20 £30 20425
T

Ranking 1 2 3 4 5 6 7 8 9
position

w Basicsfor non-parametric test

Adjacent scores

* h-spread is the difference between lower and
upper hinge

« Inner fences are the upper/lower hinges
plus/minus 1.5 times the h-spread

« The scores that fall between the hinges and the
inner fences and which are closest to the inner
fence are called adjacent scores
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Adjacent scores Outliers

¢ h-spread: 8 (1.5 x h-spread = 12)

« Inner fences: « Extreme values/scores
- 12-12=0
- 20+12= 32

* In box plot:

* Adjacent scores: 2and 25 Values outside the adjacent values

pata  [212 12 19 19 20 20 2025}
Rankingg 1 2 3 4 5 6 7 8 9
positions

19 Basicsfor non-parametric test 2 Basics for non-parametric test
Box plot Example
Whisker \‘ / Outlier
o . Data:1,2,2,3,3,3,4,4,4,4,55,5,6,6,7
20 \
\ Adjacent *« Number of scores: 16
Hinges — 1 | Values *« Median: 4 Mean: 4 Standard deviation: 1.63
« Hinges: 3,5
10 Median g
* h-spread: 2
The box I » « Inner fence: 0, 8
—_—
Number_m +« Adjacent scores: 1,7
Data bata points . Outliers: none
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Normal distribution Histogram ——
o 8 W -
3 VAR00004 : vaRoonos
£ o i b o e wo e ’ : «Slightly skewed in the central areas,
VAR00003 - still normal distributed
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Frequency

Histogram '

i

510, ev =20

VAR00008 VAR00008

Slightly skewed in the peripheral areas,
but still normal distributed

Histogram
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VAR00005 vaRO000S

Slightly skewed in the peripheral and central areas,
no longer normal distributed
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Histogram 2
B Histogram
10| 7 14 o
o
B 8|
0
.
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VARO0007 " . N TR PN o
VAR00001 vRsoaor
Strongly skewed,
No longer normal distributed Outlier detection
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Usage of boxplot
Histogram
¢ 20,
« Crude exploratory data analysis
10
5 « Detection of outlier
5. i oev-s1 o
T N N TS TN — .
0z 4 6 s 10121t 1 20 22 « Skew of distribution
VAR00011 " vaRooo1t
+ Spread of data
Bimodal distribution . . .
« Sometimes misleading
29 30
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