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DEMO 2

Cross tabulations




Answers to task

Excel, the good ol’ classic

* Today we are doing cross tabulations, rejoice!

* In our example, let’s find out if level of education and subjective
happiness is associated

Todays variables

= Jen Xls [Compatibility Mode] - Excel
Insert Page Layout Farmulas Data Review View PDFelement PDF-XChange do...
&% Cut =0 s. = o =2 3 AutoSum - A
B Copy - Arial 10 A A == % =¢ Wrap Text General @ Mormal Bad Good MNeuwutral Calculation : == EE-%)( E E il ZY p
Pas S R A - .| == = | = a= - Loy | Conditi I F i - | Del F Sort & Find &
aste ¥ Format Painter B I U H - A = = = | eE 3= Merge & Center e L Eon, Fo‘::nalg::v ‘_T_:’Sﬁ:vﬂs Check cell Explanatory Input Linked cell Note - nsvert evete orrnat @ Clear~ Fﬁ:;,. 5:ect.
Clipboard [} Font ] Alignment F} lumbe F} Styles Cells Editing
011 & Jx
4 A | B | ¢ | b |l E | E | & | L7 9 |k L M | N | o | P Q R s T ] 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 §300 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




Answers to task

Pivot table magic

* Today we are going to learn new Excel trick, pivot table

* Pivot table offers flexible possibilities to construct different tables

Home Page Layout Formulas Data Review Vi

7 B B ddO D
Click that /IJ L Ll;l Aé rl<> = &+

PivotTable Recommended Table  Pictures Online Shapes SmartArt Screenshot HM”
I

thing! PivotTables Pictures - -
Tables [Hustrations
011 | Je
| A B | C | O | E | F G




Practical showcase

Pivot table magic

Create PivotTable

Choose the data that you want to analyze
@ Select a table or range
Table/Range:

G Use an external data source

Connection name
Use this workbook's Data Model

Choose where you want the PivotTable report to be placed

G Hew Worksheet
@ Existing Worksheet

Location:

Choose whether you want to analyze multiple tables

Add this data to the Data Model

Ok

Cancel

* You’ll be greeted with this window

* For the table range, select the whole
dataset!

* Depending if you want the table on
existing or new worksheet, make your
decision

e Click OK



Pivot table magic

PivotTabled w 'I_‘ R @ Ungrlc'up Iﬂl l_--Y '—* LSI E !‘? lI_J[\%“ ll(# )
— : i i Drill  Drill == 5 llapse Field ) Insert  Insert Filter Refresh Change Data  Clear Select  Move Fiel
[E Options - [ Field Settings Down Up - : Group Field Slicer Timeline Connections - Source ™ v *  PivotTable £

PivotTable Active Field Group Filter - s S

- 1"‘_ o [}
& * Here is the actual
= A — D CF‘. Irtl:'lﬁI F'I Id E | : € |I : | | . = i bl ield X_l_ M
1 rop Report Filter Fields Here hd
2 — PrEE]E e pivot table and the
3 Drop Column Fields Here Choose fields to add to report: .
9 options
5 a |Search p|
6| ©
T | ) [ ] sex =]
| & .
ol = (Drop Value Fields Here e
1 | e [ hei
2 o S  Note, that we have all
14| T [] relig_act .
s 2 7 e the variables here, as
1? @ (] happy ’
' [] sickness
1% [] trst_healthserv We Selected the Wh0|e
= [] area
20 i .
] st dataset for our leisure

4

Drag fields between areas below:

T FILTERS Il COLUMMNS

EORIEEE NS RGNS



Practical showcase

A B C D E F G H I J

PivotTable Fields v X

o [ ]
|Cnunt of hapwlhﬂpw hd P t t b I | I I
edulvl - 1 2 3 (blank} | Grand Total Choose fields to add to report: i I VO a e a g I C

1 114 41 9 164
2 488 78 48 614 Search
3 266 32 36 334

(blank) 64 6 5 75 o —

1
2
3
4
5
6
T
8

9 |Grand Total 932 157 98 1187, age

e eduyrs ¢ NOW, |et’S Select Our

12 weight

E independent and dependent

14 inc

156 relig_act Va ria ble

16 | edulvl

17 | hSopy
zibkne
ti:_hedthiQere

dfd

2  Put education to rows and the

73 vited

2 : happiness variable to columns

28 HLTERS COLUMNS

1 TP 7 e« As we are interested in row
33 percentages, we can observe if
. different education levels are

i more or less happy

39 edulvl - Count of happy =



Tl N R = A T =Y

Practical showcase

A B E F &

Count of happy |happy  ~
edulv - 1 2 3 (blank) |Grand Total

1 114 41 9 164

2 486 78 48 614

3 266 32 36 334
(blank) b4 b b 75
Grand Total 932 157 98 11871

Cross tabulation

 Great, now we have our cross
tabulation!

 But wait, we need to calculate
chi square test to find out, if
there are statistically
significant differences between
groups

* Copy selected area under the
pivot table (tip: use paste
numbers)



Practical showcase

11 |Calculate expected value for chi square test: C rOSS ta b U ‘at I O n
12
13 | Observed values and totals:
14 114 41 9 164 ,
15 488 78 48 614 e Exellent! As stated in the
ﬂlg 266 32 36 334 lectures, we need to calculate
18 g37 157 g3 1187 expected frequencies
19 . alongside with observed
20 |Expected values are: Stays In .
21 128,768] 21,6917  13.54 place fequencies
22 482.096 812115 50.6925
23 262,248 44,1769 275754
A
* As you remember, we need to use and total observations

to get expected frequencies
* The equation is =(Bs18*3F14)/5F518
* As you can see, there are few dollar signs within: when you drag and automate
equations along rows and columns, they lock either one or both in place



Practical showcase

Test of significance

» After this, do a table with observed values and expected frequencies in to

columns

* Now, you can utilize CHISQ.TEST
function to obtain p-value, as the
function calculates it
automatically

e It's statistically significant, very
much so!

* Thus there is association between
education level and happiness

* You can also calculate degrees of
freedom by following formula,
seen in lecture slides

24
25
26
27
28
29
30
31
32
33
34
35

36 |Chi square test, and the final pvalue is: £

37| 0.00079]

38

Obs. Expected

114
488
266
41
78
32
9
43
36

39 |Degrees of freedom:

10
1

4

128,768
452,096
262,248
21,6917
81,2115
44,1769

13,54
50,6925
27,5754

f

=CHISQ.TEST(B26:B34;C26:C34)

=(COUNT(A5:A7)-1)*{COUNT(B4:D4)-1)



Practical showcase

Cross tabulation

* Finally, if you want to see row percentages, you just click inside the pivot
table area with right mouse button

A (m} L L E r I 3 H | J
|
o )
* From there, choose “show ot ot oo EREDEEELE
" edu - i B I =0 A- i@ R
values as” and from there S — T T ——————
o ” } 2 438 78 43 ) o
the “% of Row Total | LY
. } |(blank) 64 6 5 Format Cells...
Optlon ) Grz;dmm 932 157 98 Number Format..
|__b' Befresh
Sort 3

2% Remowe "Count of happy

* And magically, everthing is

. Summarize Values By k
I n pe rce nta ges Show Values As P Mo Calculation
* You can copy the whole - howbel of Grend Tota
. '-_lﬂ Value Field Settings... % of Column Total
pivot table and do a et bl Ontione.  Rou o
Sepa rate tra nSfO rmation B Hide Field List % Of..

M LD R = DD 00~ O e LD R =



Practical showcase

Final product

* Of course, we do not publish any garbage, so here is cleaned up table:

Example of final table:
Table 1. Cross tabulation of education and subjective happiness (%)
Subjective happiness

Education level Happy Neutral Not happy  Total
Basic education 70 % 25 % 5% 100 %
Secondary education 79 % 13 % 8 % 100 %
Higher education 80 % 10 % 11 % 100 %
Total 79 % 13 % 8 %
df = 4, p<0.001

* For sake of simplicity, there is no chi-square number on lower left corner, but it
can be calculated. Better statistical programs provide this automatically



DO

THE TASK
|

NOW




Answers to task

A B C D E F G H
1 |Count of relig_act |relig_act | -

Answer to task o e e o

3 1 21 18 128 146 198 511
. . . . 4 2 7 9 118 102 85 321
* Again, like in  previous ¢ 3 J 10 - 2
example’ Create a neW prOt gGrandTutaI 43 50 409 338 364 12[]3
table and select the whole @
dataset 11 Observed:
12 21 18 128 146 198
13 7 9 118 102 85 31
14 a 10 97 54 48 217
15 7 13 65 33 32 150
* Then, select area for rows and S0 ao] 3 3
relig_activity for columns 18
— . . 19 Expected:
* The idea is, that more rural & s 13 ws0  so1 s7o
areas could be more religious 2 78 90 737 609 656
than Iarge Cities ;i [Rememijrthe dDIIarE-SEignsl} oo - -

* Copy the observed values (or calculate straight from pivot) under the table and
use the formula to calculate expected values for chi-square test

* Note: remember to use dollar signs to automate calculations...smooth sailing!



Answers to task

Answer to task

* Construct custom two Observed Expected

21 18,25
column table for the 1IN
observed and expected ?, 535?1223 =CHISQ.TEST(B27:B46;C27:C46)
freq uencies 16 2122093 Chi square test - p-value
9 13,330565 1,41BE-DEl Result is statistically very significant
10 9,0116273
13 6,2292359 Degrees of freedom
128 173,58721 12
* Then' use CHISQTEST to 118 103.04402 =(COUNT(A3:A6)-1)*(COUNT(B2:F2)-1}
97 73,715116
calculate results. L

146 14345345
102 30,114618
54 60,918605

* In similar fashion, obtain 33 42,109635
198 154 48837
degrees of freedom by 35 97,046512

e o 43 65 604651
utilizing the formula 32 45348837



Practical showcase

Answer to task

* Again, here is the cleaned table

* As results show, there is statistically significant association, where rural areas visit in religious
service more often, but only annually. In addition, in large cities there are majority of those
who do not visit religious services

* Added color coded version for accessibility

Table 1. Cross tabulation of association between living area and religious

activity

How often you visit in religious service
Type of respondent's living area  Weekly Monthly Annually Less than annually Never Total
Large city, central area 4 % 4 % 25 % 29 % 39 % 100 %
Other city 2 % 3 % 37 % 32% 26 % 100 %
Small city or municipality 4 % 5% 45 % 25 % 22 % 100 %
Rural area 5% 9% 43 % 22 % 21 % 100 %
Total 4 % 4 % 34 % 28 % 30 % 100 %
df = 12, p<0.001

Annually Less than annually Never

Large city, central area 25 % 29 %

Other city 37 % 32 % 26 %
25% 22 %
22% 21 %

Small city or municipality

Rural area




