Informatics and biometry, VL.0413

Biometry practical 2
Illustrated (imperfect) practical guide

Preparatory work

1. Open in MS Excel the questionary data (file analysed already in previous practical),

2. rename ’Sheet3’ to ’Praks2’ (or ’Practical 2”) and

3. make a copy of the data table (from worksheet ’Andmed’) and paste it into the upper left
corner of the worksheet Praks2’.

Exercise 1.
Construct the frequency table to variable "HEAD’ and illustrate it with histogram. Format the
histogram.

Guide

To construct the frequency table to continuous variable there are at least tree possibilities in
Excel — statistical procedure Histogram, function FREQUENCY and PivotTable. The first two
assume that there is also formed the table containing upper limits of continuous variable values’

classes (intervals)
(actually can procedure Histogram form these intervals by itself, but mostly are the limits of these automatically

generated intervals not rounded and therefore the description of values’ distribution is more inconvenient).

Following it is introduced, how to construct the frequency table with procedure Histogram.

1. To decide, how many and how big intervals to form, there must be knowledge about the
count and range of values of studied variable.

» The count n =54 (Did you get the same number? How?) gives the hint, that the values
of students head circuits should be divided into 7 or 8 intervals (because \54~7,3; at
the same time this is not absolute truth, if it is more suitable, there can be formed also
6 or 9 intervals).

» The range of values is given by minimum and maximum value.
To find these characteristics there are several ways in Excel. The most quick variant is
(look at the scheme in next page also):

a. select the cells containing values of study variable,

b. click with mouse right key on Status Bar under the worksheet and select
wanted functions (for example Min),

c. the values of selected functions are displayed on the Status Bar.
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= Maximal head girth is 75 and minimal 17 cm. Are these values real? If it is hard to
imagine the girth, then maybe it is easier to imagine the diameter. But how to calculate
the diameter? How big is the head diameter, if head girth is 17 cm? And is this number
really possible?

Hint. The girth is calculated as P=2zr, from which the diameter is
d = 2r = P/x (to calculate the diameter corresponding to girth 17 cm in Excel you can use the
formula ’=17/PI1()’). The result is 5.4 cm. To compare — the diameter of CD is 12 cm and the
diameter of usual coffee cup is about 7 cm. So, the head girth 17 cm and corresponding head
diameter 5.4 cm are clearly too small. Additionally there is one head girth value 40 cm in data
table, which is also too small (corresponding head diameter is 12.7 cm).

And the maximal value 75 cm is too big for head girth.

Obviously are values 17, 40 and 75 cm measuring or typing errors.

Tanel Kaart, Alo Ténavots, Mirjam Vallas 2



Informatics and biometry, VL.0413

As traditional statistical analyses methods are not derived to analyse unreal or very
exceptional data, it is usual to omit these very different values. At the present situation
it is the most reasonable to just delete the head girth vales 17, 40 and 75 cm.

And to avoid future confusion these values should be deleted in both
worksheets *Praks2’ (’Practical2’) and ’Andmed’ (’Data’).

= Minimal head girth after deleting unreal values is 50 and maximal 62 cm.

= To find the approximate width of intervals the difference between maximal and
minimal value must be divided by the desired number of intervals: (62-50)/7=1.7...
cm.

To get round interval limits it is necessary to slightly increase or decrease the
calculated value, also the number of intervals can be changed. At the present situation
we can fix the width of intervals to 2 cm.

» To fix the intervals’ limits it is natural to start with the first interval and fix it in way
that it contains the minimal value. At the present situation the first interval can be for
example 48-50 cm.

= Altogether we can form seven 2-centimeter intervals of students head girth:
48-50; 50-52; 52-54; 54-56; 56-58; 58-60; 60-62.

As Excel puts the values equal to interval limit into the lower interval, it is more
correct to present the intervals as half-closed intervals (because how to known
otherwise into witch interval belongs the value 41 cm, for example):

(48,501, (50,52], (52,54], (54,56], (56,58], (58,60] and (60,62].

NB. But instead these intervals somebody can form also nine 1.5-centimeter intervals of the form
(49:50.5], (50.5;52], (52;53.5], (53.5;55], (55;56.5], (56.5;58], (58;59.5], (59.5;61], (61;62.5];
or seven 2-centimeter intervals of the form
(49,51], (51,53], (53,55], (55,571, (57,59], (59,61], (61,63].

= To give these intervals to Excel there must be 0 P Q
constructed a special table containing the upper SMOKE Hehd_upper_limjts
limits of intervals: no 50

no 52
no 54

» Remarks: no 56
— between initial data table and any additional tables  po 58
should be at least one empty column (or row), why?; po 60
— Excel understood the given values as follows: =

’51° means ’<51;
’53” means ’51<x<53’; ...

— there is no need to specify the last interval *62°=(60,62], because constructing the
frequency table Excel automatically makes one class for all values not belonging into
any given intervals. As all head girth values less or equal to 60 belong into specified
intervals, the additionally made class will contain only values bigger than 60.
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2. Frequency table with procedure Histogram: Data-tab — Data Analysis...— Histogram
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Expected result of procedure Histogram:__---

(cumulative frequency shows the percentage,
of values less or equal to the upper limit of interval)

i T 7wV

- Head upper lir Frequency Cu*muiatfve %
50 1 1.96%

52 2 5.88%

24 4 13.73%

56 25 62.75%

58 16 94.12%

60 2 98.04%

Mare 1 100.00%

3. Add in front of the table real interval limits in the
form of half-closed intervals.

Head upper lir Frequency Cumulative %
(48,50] PP 0 duency L oe% NB! To select separate cells hold down
i ’ the *Ctrl’-key ...
(50,52] 52 2 5.88%
(52,54] 54 13.73%
(54,56] 56 25 82.75%
(56,58] 58 16 94.12%
(58,60] 60 2 93.04%
(60,62] More 1 100.00% Chalx(itle
Delete title and gridlines 25 X
Remove the border around the chart area 20
Add axes and fix the range of y-axis from
0 to 25 with step 5 15
Add titles to x- and y-axis )
Take gap between bars =0 +
Format axis units and names with font size 5
10 and black color
Fill the bars with favorite color and add 7 ,_!_ qu :!,, - R ,m-,, ,,-T
darker countour to bars (=80 -l e (54,36 (36,38 (58,60 (60,62]
25 T
20 +
£
]
E 15+
-
°
K 10 4
£
-
Z
5 1
0 | |
(48,501  (50,52]  (52,54]  (54,56]  (56,58] (58,601  (60,62]
Head girth, cm

4. Write down at least one sentence using absolute frequencies and one sentence using

cumulative frequencies.
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Exercise 2.

Use the PivotTable to describe the students’ weight depending on the porridge eating.

Guide

1. Put the cursor into data table (in worksheet *Praks2”).

2. Insert-tab — PivotTable

3. Place the output table under the data table:

r

Choose the data that wou want to analyze

(#) Select a table or range

7] +2 @Iu

Home Insert

PnrotTabIe Table Picture
Tables
B3 v £ | 158

1 |G

A B

EMDER LEMGTH WE

TablefRange: | Praks21$adl:$0$55 Faz 2 |W 170
() Use an external data source 3 W I 153!
Zhoose Connection, . o —
Choose where wau want the PivotTable report ko be placed
() Wew Workshest
(%) Existing Worksheet
Lacation: |Praks2!$a$58 5.3
Ok l [ Cancel l
o
4 A B c D = | PivotTable Field List - X
52 W 177 63 B0
53 W 160 70 57 Choosze fields to add to report:
54 W 162 70 55 [C]GEMDER [~
55 W 172 58 62 [JLENGTH
56 [TwereHT ) ]
57 [ JHEAD
=3 I []sHOE_SIZE
—I—- [CIMaTH A
e | PivotTablel [CJBREAKFAST 1
60 [(TrorriDGE \ ~ |
81| To build a report, choose [Cleer
62 fields from the PivotTable [s1ek SRR K || R
63 Field List ESPORT .Drag the variable PORRIDGE !
SKI i
= s '|nto cell Row Labels and ;
= i 'variable WEIGHT into cell |
3] | |
67| B — Drag fields between areas belo 1 _2_ Y_all_u_e_s ______________________ H
68 = P ] " ReportFilter =5 Column Labels
= ] me—
65 —
70 (] ge—
;: 3 1] Row Label E  Value
73 PORRIDGE v Sum of WEIGHT «
74
75 : [ 1 Defer | avout Lndate ate
ow Labels ~ _Sum of WEIGHT
nao olo
Result: sometimes 717
yes 2200.5
Grand Total 3533.5
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5. Instead of sum of weights (calculated by Excel by default), calculate the count of
students in different groups.

H - & = PIVOTTABLE TOOLS
FILE HOME  INSERT  PAGELAYOUT  FORMULAS  DATA  REVIEW  VIEW  ADD-b

i Active Field: ¢ ¢ =
Sum of WEIGHT _
BhvorTable e

DESIGN

[LI ) [7 Fields, ltems, &

EF Insert Timeline ) i OLAP Tools
= Refresh Change Data Actions o
- L Field Settings *r 00 Up Group Field Filter Connections Source~ - B3 Relationships
Active Field Group Filter Data Calculations
B58 - Je
Source Mame: WEIGHT
A | J K
Custom Name: | Count of WEIGHT
57
58 |Row Labels |~ [Sum of WENSHT | Summarize Values By | Show Values As |
59 no B0
) Summarize value field by

60 |sometimes 717

Choose the type of calculation that you want to use to summarize
61 |yes 2200.5 data from the selected field
62 'Grand Total 3533.5 sum P
63

Average
64 Max
65 Min

Product
66
67
o
69
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PivotTable Mame: Active Field: a= | * Group Selection
6. Calculate additionally average weights. PivotTablel Sum of WEIGHT < Ungroup
- — 5 options = | Qg Field settings |= | £3] Group Field
e 2 1A L M PivotTable % TR Graup
Choose fields to add to report: 9 ~ fx | 616 \\
[ ]GENDER [~ L E [ ¢ ]
[JLENGTH Y 26
WEIGHT - PR L
-7 58 Row Labels ~ Coupt of WEIGHT Sury of WEIGHT
[ JHEAD N |
[[]SHOE_SIZE B no E | 616
[MATH ) 60 |sometimes 11 717
DBREAKFAST = 61 yes 34 2200.5
PORRIDGE 62 Grand Total 54 3533.5
63 -
PET
[l 54 Value Field pettings
[]s1ck
DSPDF‘.T 65 Saource Mame: |WEIGHT
|:|SKI ) | E Custom Mame:| | Awerage of WEIGHT
67
CAR —
E M 59 Surnmarize VElues By | Show Values As
63 Summarize value field by
Drag fields between areas below: 70 o n ¢ caleulation that o X
. oose Che [Ype o Calculation 4t you want Lo use [o
"W Report Filter Column Labels 71 data from the selected Field
% Values s 72 Surmn -
Counk
73 verane | S
74 Max
in
1] RowLabels # Values 75 Product v]
PORRIDGE b kl:uunt of WEL... = 76
Sum of WEIGHT ~ 77
7 5
79
PivotTable Field List - X
7. Calculate also standard deviations, minimal and Cresse dstostdtoreprs (1
maximal values of weights depending on porridge eating. [JGENDER s
[JLenGTH
[¥] WEIGHT - |
[ JHEAD 1
[JsHoE_sIZE
[JMATH
/
) [CIBREAKFAST
’ PORRIDGE
4
. [CIPeT (2]
//
Result: ;’ Drag fields between|areas below:
“& _Renart Filter “H cColumn Labels
Row Labels +  Count of WEIGHT Average of WEIGHT StdDew of WEIGHT Min of WEIGHT. Max of WEIGHT. T Values -
no 9 68.44444444 1195942213 50 85
sometimes 11 65.18181818 1160015674 52 87
ves 34 64 72058824 10.2033797 47 .5 90
Grand Total 54 65.43518519 1066206744 47.5 a0
Fow Labels X Values
PORRIDIGE 7 Count of WEL... *
Average of ...
;Sb:lDev of W... =
Min of WEIGHT2 ~

Max of WEIG... *
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8. Round the averages and standard deviations to one decimal place
(using corresponding command at Home-tab, for example).

Home Insert Page Layout Formulas [Data Review View Add-Ins XL
j ‘% Ca General -

o 23 - T :

Paste 2 | B - - - A EEE EE & By v s
Clipboard Font ] Alignment u Number ]
59 -

A B c | D | E F

57

58 Row Labels « | Count of WEIGHT \awverage of WEIGHT StdDev of WEIGHT Min of WEIGHT. Max of WEIGHT.
59 \no g \ 68.44444444 11595942213 50 85
650 | sometimes 11 65.18181818 11.60015674 52 87
61 |yes 34 64 72058824 10.2033797 475 a0
&2 |Grand Total 54 65.43518519 1{).552{)5744. 47.5 a0

Result:

Row Lahels = | Count of WEIGHT Average of WEIGHT StdDev of WEIGHT Min of WEIGHT. Max of WEIGHT.
no 9 68.4 120 50 85
sometimes 11 65.2 116 52 87

YEs 34 647 10.2 47.5 90
Grand Total 54 65.4 10.7 47.5 a0

9. Present the table in form where different characteristics are in different rows and for each
porridge-eating group corresponds own column:

Values

Count of WEIGHT
Average of WEIGHT
StdDev of WEIGHT
Min of WEIGHT2
Max of WEIGHT3

Column Li =

sometimes yes Grand Total

9 11 34 54
B8.4 65.2 Bd.7 65.4
12.0 116 10.2 10.7
50 52 475 475
85 87 90 90

Hint;

Drag fields between areas below:
“H column Labels

“F Report Filter

1 RowLabels

* Values -

PORRIDGE S

= Values

Count of WEL... *
Average of ...
StdDev of W... ~*
Min of WEIGHTZ «
Max of WEIG... ~*
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10.

11.

FILE HOME

And now divide the table into rows according to the variable ‘CAR’ values and omit one
student who did not know does she or he have a car or not.

Expected result:

Column | +
Row Labels -1 no

no
Count of WEIGHT 4
Average of WEIGHT 69.0
StdDev of WEIGHT 11.7
Min of WEIGHT2 58
Max of WEIGHTS 85

yes
Count of WEIGHT 5
Average of WEIGHT &88.0
StdDev of WEIGHT 135
Min of WEIGHT2 50
Max of WEIGHTS 82
Total Count of WEIGHT ]
Total Average of WEIGHT 68.4
Total 5tdDev of WEIGHT 12.0
Total Min of WEIGHT2 50
Total Max of WEIGHT3 B85

sometimes yes

G2.8
8.0
52
73

70.2
138
53
87
10
66.5
11.3
52
B7

13
3.6
104

50

a0

21
65.4
10.3
475

a2

34
64.7
10.2
47.5

Grand Total

22
g4.4
9.9
50
90

31
G6.6
111
475

a7

53
65.7
10.6
47.5

90

Try different PivotTable layouts (sometimes helps some layout
better understand the structure of the table):

H ©- s
INSERT

PAGE LAYOUT

FORMULAS

DATA

REVIEW

VIEW

ADD-INS

FIVOTTABLE TOOLS

/'_'_'_\_\_\"‘"\-\
ANALYZE ( DESIGN/)

Hint:

- X

Choose fields to add to report: ‘-L:j s

[]GEMDER ~
[JLENGTH

[¥] WEIGHT
[(HEAD
[]sHOE_sIZE
[CmaTH
[CerREAKFAST
PORRIDGE
[JFET
[Csick
[JsrorT
[JsKkz

[v]CAR

nren

PivotTable Field List

-

Drag fields between areas below:
“ Report Filter 7 Column Labels

PORRIDGE 7

1] RolLabels E  Values
CAR - Count of WEL.. =
E valuss hd Average of ...

StdDev of W... ¥
Min of WEIGHT2 *
Max of WEIG...

Banded Rows

Banded Columns

Layot — yle Options

|Z| Show in Compact Form

A6l - SIGHT
A |z| Show in Qutline Form c D

57
58 D Show in Tabular Form
59 Row Labels etimes yes Grand Total
60 no Repeat All Item Labels

51| Count of !

62 Average ¢ D Do Not Repeat Item Labels
63 StdDev of

64 Min of WEIGHT3 58
65 Max of WEIGHT4 85
66| yes

67 Count of WEIGHT 5
63 Average of WEIGHT 68.0
69 StdDev of WEIGHT2 13.5
70 Min of WEIGHT3 50
71 Max of WEIGHT4 82
72 Total Count of WEIGHT 9
73 Total Average of WEIGHT 68.4
74 Total StdDev of WEIGHT2 12.0
75 Total Min of WEIGHT3 50
76 Total Max of WEIGHT4 85

5
62.8
8.0
32
73

5
70.2
13.8

13
63.6
10.4

30

90

21
65.4
10.3
47.5

a2

64.7
10.2
41.5

20

22
64.4
9.9
30
90

31
66.6
11.1
47.5

a7

53
65.7
10.6
47.5

a0

12. Can you say something about each number in the last table?

PivotTable Styles

Write down some sentences about similarities or differences of average body weights

of students

= depending on car owning,

depending on porridge eating.
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