Informatics and biometry, VL.0413

Biometry practical 8
Illustrated (imperfect) practical guide

Preparatory work
1. Open in MS Excel the questionary data,

2. insert new worksheet, rename new worksheet to *Praks8’ (or ’Practical 8’) and

3. make a copy of the data table (from worksheet ’Andmed’/’Data’) and paste it into the
upper left corner of the new worksheet *Praks8’.

Exercise.
Does the students’ body weight depend on porridge eating?

1. Sort the data table according to porridge eating and

2. make an additional table containing in different columns the body weight s of students not
eating, sometimes eating and eating the porridge.

3. Perform the analysis of variance:
= write down the hypothesis pair,

= perform the one-way analysis of variance using statistical procedure
ANOVA: Single Factor,

= describe the groups differences (or similarities) and
= make a decision about statistical significance of porridge effect.

4. llustrate the relationship between body weight and porridge eating with bar plot where
the height of bar shows the average weight.
Add to each bar the error lines showing the variability (standard deviation) of body
weights.
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H | ] K L
1. Sort the data table according to porridge PORRIDGE |PET SIcK SPORT _Sk1 CAR
. no yes yes yes
eating. esli ne was yes yes
esli cut yes no
Copy yes no
esli Paste Options: no no
;,:,=~i;’ = yes no
Paste Spedial... yes no
no no
2. Make an additional table containing in Insert.. yes yes
different columns the body weights of Delete. yes no
students not eating, sometimes eating and sometime| | Clear Contents yes no
eating the porridge ves Filter e ves
(for better understanding give to the = Sort |4 soratez
columns short names). e 2 _Insert Comment Al setzton
[ E C u] E F G H R S T L
1 | GENDER HEISTH WEIGHT HEAD SHOE_S MATH EREAKFAST PORRIDG ‘weight["ta"]  weight("Stimez") Weight™es"]
2 161 =] 55 37 4 nothing no > =] BS To
3 W 7o g5 57 41 4 cerealsormume- — - -~ 77 " g5 66 47.5
4 M 153 = 43 — ~ F Gereals ormu no g2 52 B0
5 M fal ~ a0 SE 41 4 ceresls ormu no g0 v 52 S0
B W 170 =] 53 33 5 other no B0 -~ T3 65
T oW 166 65 56 33 3 ather no _~- B3 53 56
g W 165 55 56 3T 5 sandwich no _-" - 55 a7 53
9 W 177 B3 B0 40 2 sandwich no _-" B3 £1 5
10 W 152 70 55 40 5 sandwich e -~ T0 g0 74
oW 177 [ 55 40 3 zandwich ’sal‘ﬁe’time_ T0 G4
12 W 176 GG 57 33 q sanclech ~ zometimed T ,’ G2
13 W 164 52 56 K1) E atfer sometimes /’ 58
1a W 165 52| 505 3T_ -7 4 zandwich sometimed 4 30
15 M 175 T3 5d _- -q3 d other SoOmetimes /, 55
16 W 183 53 _ &% 35 3 zandwich FOMmetimes /' =1}
7w M 174 = 57 40 4 zandwich sometimed ,/ B2
15 W B T 57 =) 3 ather FOMmetimes ,’ =13
13 W 155 a0 [=11] 41 4 gereals or mu zometime /’ B0
20w 180 T0 57 =) 4 zandwich FOMmetimes // S0
21w 172 58 =15 =] 4 ather Tometimes ’ T4
22 W 170 70| 555 33 3 ather yes 7 63
23 W 1558 47.5 55 36 3 cereals armu ves e B2
2d W 170 B0 53 35 S cereals or mu wes R4 T4
25 W 170 S0 55 3T 4 sandwich yes /’ G0
26 W 173 G s 41 S cereals or mu wes e o4
2T W 163 56 3T 4 sandwich yes ’ 63
28 W 1625 53 55 35 3 porridge yes A Copy -> Paste 75
23 W 170 5 56 33 5 other wes 7 T
30 M 175 T4 57 42 3 zandwich wes, 7 55
M 175 G4 56 42 4 ather s 5
32 M 130 g2 58 45 4 ather 7 ves =]
35w 176 55 5 =) 5 ceresls apmu wes g0
34 W 17z a0 5B 41 ) pnrridge’ yes 70
35 W 156 55 57 35 4 cepdals ormu yes 58
36 W 163 BO| 555 41 4):.45reals of mu yes
3T W 17z G2 SE =) ,4 zandwich yes
38 W 173 =151 56 40 s 5 cerealz ormu ves
B W 163 [=1] 55 39,7 3 ather EH
40 W 162 s0| S0 A4 3 poridgs yes
41 M 176 T4 55,74z 5 porridge yes
42 17 63 5?/’ 33 5 cereals ormu ves
43 W 153 B2 /55 35 S cereals or mu wes
dd M & T4 ~55 dd 4 sandwich yes
45 W 1658 B 55 33 4 cereals armu yes
q6 W 174 ,54 55 40 5 cereals ormu ves
47 W 165 B3 53 33 4 zandwich yes
45 W 17 75 55 41 4 zandwich yes
43 W 165 TT 5B 33 5 sandwich yes
S0 W 161 55 57 35 3 porridge yes
51 M 183 75 43 3 porridge yes
52w 175 =1} 57 4z 5 ceresls ormu yes
53 W 16T 80| 575 41 5 other yes
Sd W 155 T0 55 35 5 ceresls ormu yes
55 W 164 i 57 33 3 sandwich yes
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3. Perform the analysis of variance.

= Write down the hypothesis pair.

= Perform the one-way analysis of variance using statistical procedure ANOVA: Single

Factor

(Data-tab — Data Analysis... — ANOVA: Single Factor)
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Hp: Kehamass ja pudru s66mine ei ole seotud

Hy: Kehamass ja pudru s66mine on seotud

Hp: the weight does not depend on porridge eating

Hy: the weight depends on porridge eating
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= Describe the groups difference and make a decision about statistical significance of

porridge effect (it must be uniquely understandable why you made this decision).
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4. lllustrate the relationship between body weight and porridge eating with bar plot where
the height of bar shows the average weight.

Add to each bar the error lines showing the variability (standard deviation) of body

weights.

= Make an additional table of average values and standard deviations necessary for bar

plot (look at the following scheme).

Standard deviations for bar plot error lines can be calculated from the output of analysis
of variance (follow the scheme) or applying the function STDEV . S (in older Excel
versions STDEV) to the corresponding cells in data table.

R 5 T | U | v W X y
37 Anova: Single Factor
38
39 SUMMARY
40 Groups Count Sum Average Varionce
41 Weight({"Mo") 9
42 Weight{"Stimes" 11
43 Weight("Yes") 34
e
45
46 ANOWVA
47 Source of Variatior 55 ;ff MS / F P-value  Frit
48 Between Groups 99.56897405 2 49.73449 0.428492 0.653815 3.178799
43 Within Groups 5925.454174 31 116.4854
50
2l Total 6025.0231458 23
52
53
54 Adjunct table for figure
55 Porridge Average '.-'!eight itandard deviaﬁon
56| No 68.4440404]  =sarT(wa1)]
57 Sometimes 65.18181818 11.60015674
58 Yes 64, 72058824 10.2033797
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= Make a barplot with average values.

OMAE IMSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW
= EEE = THERE - -
iD \ 17 e |
smmended Yable [lustrations  Add- mended 2-D Column |
votTables - ins = Cha

pghles

Adjunct tablg for figure rﬂm ‘HH ‘HH :

Porridge _){werage weight_Standard deviation = 3D Column

MNo \ 65.44444444 11.95942213
Sometimes 65.18181818 11.60015674

Yes 1 54.?2D58324. 10.2033797

Result:

Chart Title
]

68
67
66
65
g4
63
62
1 2 3

= Drop the title and gridlines; add axis, axis titles, borderline around the plot area and
correct values to x-axis, present axis values and titles in black colour.

Expected result:

6o

B8

67

66 A

Weight, kg

65 A

64 -

B3

62

Mo Sometimes

Do you eat porridge?
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= Add to each bar the error lines showing the variability (standard deviation).

B9 CHART ELEMENTS
68 - Axes
& Agis Titles
@ 67 A [ ] Chart Title
2 66 - Data Labels
=
.%’ Data Table
= 65 - Error Bars » Standard Error
Gridli
64 - [ Gridlines Percentage
] Legend o
63 | [] Trendiine \Standard Deviation
Mare Options...
62 -
MNo Sometimes
Do you eat porridge?
Abitabel joonise jacks
Puder Keskmine mass  Standardhilve
Ei 68 44444444 11.55942213
Mii ja naa 65.18181818 |- 11.60015674
lah 54.?2(15§Eﬁ 10.2033797
(4
Format Error Bars /z/’/' X
7 7
7
Vertical Errar 33’5’: }" Vertical Error Bars
Line Cnlnr -7 L -7 Display
Direction
Li E le”
-7 %don =
e ’ )
L 1| Glow and Soft Edges 1 O Minus
7
7 7
Custom Error Bars .a 7 .lj O Plus
7
Positive Error Value - -7 End Style
='Praks &' |$- | ) Mo Cap
Negative Error Value .~
_ ¥ =Praks 8'!$ X — ==
, . \
I[ [ QK ] [ Cancel ] 4 Error Amount
|‘ \ ) Fixed value:
\ . : ~ O pacenege:
| To avoid potential error o
rd deviation(s):

messages, the default
values specified by
Excel ’={1}’ should be
deleted.

() Standard e
@' Custom:

| Spedfy Yalue I
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= Result
(you can fill the bars with lighter colour to make error lines better visible):

S R S

40 A

Weight, ke

20

Mo Sometimes Yes

Do you eat porridge?

= Final conclusion.
Although the body weight of students eating the porridge is 3.7 kg and body weight of
students sometimes eating the porridge is 0.5 kg less than the body weight of students not
eating the porridge, the variability of weights is too big and the data size is too small to
prove this difference — according to the analysis of variance the weight does not depend
on porridge eating (p = 0.654). So, there is no scientific basis to talk about porridge diet.
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