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Answers to task |

Correlations

* Let’s start this day’s demo with correlations

* In our example, let’s find out if years of education and income is
correlated, good ol’ classic!

Todays variables

Demo_lxls [Compatibility Mode] - Excel

Insert Page Layout Farmulas Data Review View PDFelement rUF-XChadl = o Tell me wk o do...

<, % cut Arial -0 A A== £ o lext eral - 4 | Mormal Bad Good Neutral _m £in gl 2 Autosum - AY

Pafg fa Copy ~ ——— =l [l €0 o0 Conal Fo% 5 Check Cell Expl t 1 t Linked Cell Mot . IEEIert Delete F%t E Al Szort & Ff&
;  Format Painter BIU-[Z-|&2-A-E= - Merge & Cgg™ T % 2| s Formatting - Table - Tpanarory - IR s = - < @ @ & Clear~ Filter = Select ~
Clipboard [} Font Alignment F} Mumber F} Styles Cells Editing

011 - I

4 A | B | | b | E | L 6 | H | 1 | 3 | ¥ | v | M . N | o | P Q R s T u v |
1 |sex age eduyrs weight height inc relig_act eduvl happy sickness frst_health: area subj_health voted
2 | 2 62 16 69 161 7000 3 2 1 2 2 1 3 1
3 | 2 59 14 61 179 7 2 1 2 1 1 3 1
4 | 2 33 16 53 166 3100 7 3 1 1 2 1 3 1
5 | 1 42 19 85 182 8300 7 3 2 2 1 1 3 1
6 | 2 36 18 59 165 11000 3 3 3 2 1 3 2
7| 2 70 18 80 158 10000 7 3 1 2 1 1 3 1
8 | 2 55 17 a7 170 7 2 3 1 1 1 3 1
9 2 25 17 55 168 8 3 1 2 1 1 1 1
10 1 51 20 73 170 A000 8 3 2 2 3 1 3 1




Correlations

* Our dependent variable is income, as it
is logical that years of education raises

- individual’s

Correlations
C D E F G
eduyrs  weight height Inc relig act
62 16 69 161 7000 3
59 14 61 179 [
33 16 53 166 3100 7
42 19 85 182 8300 [
36 18 59 165 11000 3
70 18 g0 158 10000 7
b5 17 57 170 [
25 17 55 168 g
51 20 73 170 4000 8
22 13 80 180 8
b4 17 g1 189 g

* But walt,

data...what now?

* |n addition, the income data is skewed
beyond belief: we need a logarithm

transformation to fix this
remove missing values

issue and
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* Let’s forget the missing values for now
* Create new variable name for logarithmic income

* Then, for the first cell, type function =LN(cellnamehere) and drag from the
lower right corner of selection box [_1 all the way until you have
transformed all the values to logarithm

=LMN(F2)

[} E F G H | J K L W [ O

ht height Inc relig act edulv happy sickness trst health area sub] health voted Ininc |
69 161 7000 3 2 1 2 2 1 3 1| 8,853665
61 179 7 2 1 2 1 3 17 #NUMT
53 166 3100 7 3 1 1 2 1 3 1 8,039157
85 182 8300 T 3 2 2 1 1 3 1 9024011
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* Next, select columns by clicking the alphabet with left mouse button (in this
case C and O)

* Copy the columns to another sheet for editing

C D E F G H I J K L vl M 0

eduyrs  weight height Inc relig act edulv happy sickness trst health area subj health voted [ninc |
b2 16 69 161 7000 3 2 1 2 2 1 3 1 8,853665
59 14 61 179 7 2 1 2 1 1 3 17 #NUM!
33 16 53 166 3100 7 3 1 1 2 1 3 1 8,039157
42 19 85 182 8300 7 3 2 2 1 1 3 1 9,024011
36 18 59 165 11000 3 3 3 2 1 3 2 9305651

T 2 1 I 1 2

71

qa

21

1582

10001010

1

1 0 MN734
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Correlations

* Now, we remove all the missing values. Start by clicking “Find & select” on
the upper right corner and press “Replace”

* Now from there, type find #NUM! and replace

with nothing

Then, press
o 14
replace all

— | —

? >
[v]  E
ooms» |

Replace Al || Replace | | Find All ||findhlext| | Close

A\ EsaKaronen & Share

EE'[x :{i}:j > AutoSum - AY p
Fill -
Delete Format Sort & | Find &
. - & Clear~ Filter - Select =
Cells Editing A Find..
ab  Replace...
Replace (Ctri+H)
X | Y |z .

A B (i
1 |eduyrs Ininc "
2 | 16 B.853R65
3 | 14 #NUM! S—
4 16 8.039157
3 19 g.ﬂzd-ﬂ'l’l Find  Replace
6 | 18 9,305651 Findwhat. |#hUM
7| 18 9.21034 Replace with: |
8 | 17 #NUMI
3 | 17 #NUM!
0 20 8.29405
11 13 #MUn |

Search for text you'd like to change,
and replace it with sormething else.
Comments
Conditicnal Farmatting
Constants
Data Validation
[} Select Objects

EL} Selection Pane...
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A B
eduyrs Ininc

16 5653665
14 1
16 8.039157
19 9024011
18 9.305651
18 921034
17

* Now your data should look like in picture
* Next up, is deleting all rows what contain empty cells

* This is done simply selecting both columns and options
below

= =k | = | = | = | = | =K
mm_&_mm_hgmmwmmhmm—u

g R AutoSurm + A £ Eind.. Go To Special 7 X
R R | D Ay
L ; — y
&1 Fill = z . 2 Replace... Select 1?
Insert Delete Format Sort & | Find & i
- . - &’ Clear~ Filter~ Selecty |~~~ 20 To- O Comments O Row differences 20 6.29405
Cells ERmt l}, Go To Special... I}, () Constants () Column differences ?
Formulas () Formulas () Precedents 1 3
Mumbers Ogependents
Notes Text Direct only 1 ?
Conditional Formatting Logicals All levels .1 9
Constants Errors () Last cell
‘Blanks! visible cells onl
Data Validaticn @ """ AR 8 rimem EE
() Current region () Conditional formats
[}‘ Select Objects () Current array () Data validation 1 E 815 1 ?1 93
Ll Selecti (") Objects All
Ok Selection Pane... Ja]]
Same 1? E,EEEEEE
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Correlations

* Now you should have selected all the empty cells

* Next up is getting rid of them
* On the Home tab, in the Cells group, click Delete.

T = | [ > AutoSum ~ A

& o | = by OO
B Fill = _

Insert  Delete Format Sort & Find &

% 0 Clear - Filter = Select -

Cells Editing

...and from there, “Delete sheet rows

= Delete Cells...
=% [Delete Sheet Bows
L!J Delete Sheet Columns

EE Delete Sheet

A B
1 |eduyrs  Ininc .
2 16 §,853665
il \
4 16 8.039157
5 19 9.024011
6 18 9.,305651
e 18 9,21034
8 | 17

9 17
10 20 8,29405
1] 13
12 17
13 19

14 22

-4 | A0 O A4 FT40%0
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Correlations
* Data is finally intact!
* Let’s do some correlation magic 4 A | B |
1 |eduyrs Ininc
2 16 8,853665
. . _ 3 16 8.039157
* From this point on, go to Insert tab and click 4 19 9,024011
5 18 9.305651
scatterplot dp I e ol G | 6 18 921034
Recomm;ndedﬁ:: Seatter ne Column \ 7 | 20 8.29405
o Charts D; 'D ?:\:? \\_/J Sparklinesl E_ 18 B=51T193
_ | 9 17 8.565983
* This creates an empty [3f vt gt 10| 16 9.903488
KL LS sorpansotdats, [~ 11 15 8.36637
scatterplot template o] i | t2770.08581
* We have to input some data L - 13 16 7,824046
on it 1| e e . 15| 8476371
15 21 9.680344
16 17 8,242756
17 16 8.517193
- A 0O C4dTTF4dAmT
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Q- 0
Correlations
6 Cut
E® Copy
. . . ‘ly Paste Options:
* Click with right mouse button on the ? s o
scatter plot and select “Select data” 5 Reset o Meich Syl
. A Font.
Opt|0n 11 Change Chart Type...
Ig Save as Template...
O [ Select Data... O
Mowve Chart...
* From the data window, we add data
from legend entries on the left -
Chart data range: ||

[+5] switch Row/Column
* Select data areas for X st r x| § E ) !

| | Legend Entries (Series) orizontal (Category) Axis Labels

(education) and | o | (e e | o
Y (income) variables ™= .
:|5:{r-::s ¥ values: § |

[ ok || canca |: ' Hidden and Empty Cells ok | | cancel
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14

Correlations

12

® ®ee 3.
10 e

* Your scatterplot should look like this : 4 |||||I'"|“!§ e

* We need to remove some outliers
from the dataset : s w0 s w0 s %
* Again, select both variable columns —
» Select “Sort & Filter” and option “Custom szul F&

Filter = Select -

Sort” diti %l Sort Smallest to Largest
) Then’ Sort by educatIOn years and from El Sort Largest to Smallest

. Custom Sort..

smallest to largest value J-r Eiter 2

wd

Sort ? *

*a) Add Level Delete Level || E CopyLewel ||| = | = | Options... [+] My data has headers
F.i

Column Sort On Crder

Sort by v Values v Smallest to Largest o
Eduyrs v v
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* Roll to last observations and delete
those, who have been in education 60
years....life school eh?

* For good measure, lets remove the 32 also

14

12

* Now repeat the same with income, sort
the data from smallest to largest

10

* Remove first row, as the income is
unsually low (just over 2 log incomes) for
this person

 Now we have great distribution 0

775 27 6645221
776 32 T,244278
Tir 59 7937375
rra) b0 829405
77

10

15 20

25

30
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B
Add Chart Quick  Change

Element = Layout~  Colors

Correlations s B

3
Chart Title k|
3

: Data Labels : c : D E F : & : H I 4 I K
. . . idk Data Table _8_2.
* Finally we can edit our figure by AP
. . . fif Gridlines b
adding linear line § s g ° ?
. . . |t Lines ;
* Play around with different style settings o v
so you can find something nice e DI TN
13| 10| 6,7569 [ Linea . TR Y §od
14| 17| 68023 ‘i"l"" li!
15 8| 7.0475 |...{  Exponential . .
16 | 10| 7.0900 etegte ¢ Q
13 17| 18 7,0900 | s e
18 71308 S Linear Forecast
12 19 10 7.1507
20| 6| 7170 |.F  Moving Average
11 21 14 7170
22| 14 7.170 More Trendline Options...
10 23 15 74700, — :
24 11| 7.229839 lu
<] 9 e 25 | 10| 7,244228 0 5 10 15 20 25 30
g 26 10| 7,244228 o 0]
€ 8 g i
7
6 * That’s not alll We shall finalize by calculating
5 . . .
, Pearson’s correlation coefficient

0 5 10 15 20 25 30
Years of education
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Pearson’s correlation coefficient

e With automation, everything is simple, just write function PEARSON
and select both columns

=PEARSON(A:A;B:B)

J E F G H I J
. . Pearsons correlation coeffiient for income and education years:
* You knew this was coming: 0.270261]

* The old school calculation way

Pearsons correlation coefficient by hand:

e Like in the lectures:

id Ininc eduyrs Mean inc Mean edu .

1 6853665 18 9119163593 17,25 * You already know the drill for the mean and
2 a.039157 14 . . . )

3 9903488 16 Std.dev. Inc _Std.dev. Edu standard deviations, so here is the Pearson’s
4 9.680344 21 0.736035019 2 586020108

function:
Pﬂe_gzzg.;gcnrrelatinn coefficient: =((MS‘PS)*(NS'QS)'I'(M6'P5)*(N6'Q5)+(M7'
P5)*(N7-Q5)+(M8-P5)*(N8-Q5))/(L8*P8*Q8)



DO
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|

NOW




Answer to task

 Pearson's correlation coefficient is
0,53 which indicates that there is

association between weight and
height (as excepted)

e Here is the function for the manual

Pearson’s correlation:
=((K6-N6)*(L6-06)+(K7-N6)*(L7-

06)+(K8-N6)*(L8-06)+(K9-N6)*(L9-

06)+(K10-N6)*(L10-
06))/(J9*N9*09)

* The coefficient is 0,666 (metall)

Answers to task |

250
R?=0,2839
200

150

50

Weight

0
140 150 160 170 180 190 200

Height

Pearsons correlation coefficient: 0,532816

Pearsons correlation coefficient by hand:

id Weight Height Mean weight Mean height
1 69 161 65,4 170.,6

2 61 179

3 53 166 Std.dev. Weight  Std.dev. Height
4 85 182 1105621997 8,309031231

5 59 165

Persons correlation coefficient:
0.666184



