
PIVOT TABLES



From the course website download and open the file:



Main differences between tables and pivot tables: 

Normal tables are “fixed”. Pivot tables are “flexible” 



Main differences between tables and pivot tables: 
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Normal tables provides all 
the data.



Main differences between tables and pivot tables: 

Normal tables are “fixed”. Pivot tables are “flexible” 

Normal tables provides all 
the data.

Pivot tables provides 
summarized data.



A dataset of  Sales.



Date of  the sale



Region in which 
the item has been 
sold.



The surname of  the 
representative that 
sold the item to the 
customer.

Smith

Kivell

Parent

Andrews

Morgan



The name of  the 
item sold. 



How many item did 
the Rep sold? 



Cost of  the item 
sold

The same item 
may have different 
costs!  
This means that there 
are different types of  
Penc i l s , d i f f e ren t 
types of  Blinders,….



Total value of  the sale. 
  

UnitCost x Units



A problem of  sales analytics

1) In which region where representative most successful? 

2) Which representative did the best job?  

3) Which item is the most sold?   

4) Which item  produce the highest total income? 
  

5) How many blinders has each representative sold?
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A problem of  sales analytics

1) In which region where representative most successful? 

2) Which representative did the best job?  

3) Which item is the most sold?   

4) Which item  produce the highest total income? 
  

5) How many blinders has each representative sold?

PivotTable is the right tool! 



How do I create a Pivot table starting from a standard one?



How do I create a Pivot table starting from a standard one?

WARNING!!

Data must contain no blank rows and no 
blank columns.



Select the location of  the Pivot table.



Select the location of  the Pivot table.

Click on “Insert” tab.



Click on “Insert” tab.



Click on “Insert” tab.

Click on the PivotTable button.





Two questions:  
1) Where are source data? 
2) Where to put the PivotTable



Two questions:  
1) Where are source data? 
2) Where to put the PivotTable



Click on this button to manually select your data



Drag and scroll to select all the data set



Drag and scroll to select all the data set

Once done click on this button to get back to the pop-up



The range of  data selected now appears here.



If  you prefer a different location for the PivotTable just click 
here and then select a new position in the existing 
worksheet. 



Finally click on “Ok” to finalize the creation



A blank PivotTable is created. 



All fields have been correctly recognized!



Select the “Region” and drag it into the “Rows”.



Now “Regions” appear as row headings!



Select the “Rep” and drag it into the “Columns”.



Select the “Rep” and drag it into the “Columns”.

Now “Rep” appear as column headings!



Select the “Total” and drag it into the “Values”.



Now we see the total value sold by each 
representative in each region.

A problem of  sales analytics



“Central” region is where the highest sales value was recorded.

A problem of  sales analytics



Which Representative did the best job? Difficult to see here!

A problem of  sales analytics



A problem of  sales analytics

Switch “Regions” with “Rep”



A problem of  sales analytics

“Regions” are now in columns.  
“Rep” are now in rows.



A problem of  sales analytics

Drag and select all the 
elements in the last 
column



A problem of  sales analytics

Click on the Sort&Filter button



A problem of  sales analytics

From Largest to Smallest



A problem of  sales analytics



A problem of  sales analytics

Kivell

Kivell is the most successful  
representative with 3109,44$ 
of  total value sold!!



A problem of  sales analytics

Kivell

Kivell is the most successful  
representative with 3109,44$ 
of  total value sold!!

Parent

Also Parent did quite well.



A problem of  sales analytics

Kivell

Kivell is the most successful  
representative with 3109,44$ 
of  total value sold!!

Parent

Also Parent did quite well.

Andrews

Why Andrews is performing 
so badly? 



A problem of  sales analytics

Item->Columns 

Rep->Rows  

Sum of  Units->Values



A problem of  sales analytics

Item->Columns 

Rep->Rows  

Sum of  Units->Values



A problem of  sales analytics

Item->Columns 

Rep->Rows  

Sum of  Units->Values



A problem of  sales analytics

Put it in ascending order!



A problem of  sales analytics



A problem of  sales analytics

Andrew sold even more items 
than Parent!



A problem of  sales analytics

Nevertheless Andrews focused 
on the cheapest item: Pencil.



A problem of  sales analytics

Double click on a number to 
see how it is built from row 
data.



A problem of  sales analytics

New sheet open on the left



A problem of  sales analytics

We now see that Andrews did four sales, all in the 
Central region. 



A problem of  sales analytics

We now see that Andrews did four sales, all in the 
Central region. 

What about Parent? Go back and double click on the 
Grand Total for Parent….



A problem of  sales analytics

Parent one sale less, but he focused on a more 
expensive type of  Pen and on Blinders.  



A problem of  sales analytics

How many times was each region  visited? 



A problem of  sales analytics

How many times was each region  visited? 

Drag and drop 
Reg i o n i n th e 
Values



A problem of  sales analytics

How many times was each region  visited? 

Do the same for 
Rows…











A problem of  sales analytics

Which Representative visited which 
regions?

Smith

Kivell Parent

Andrews

Morgan



Drag and drop 
Reg i o n i n th e 
V a l u e s a n d 
Columns



Drag and drop 
Reg i o n i n th e 
V a l u e s a n d 
Columns

Then Rep in the 
rows…







Which are the original labels?



Click on Design



Then click on “Report Layout”



Select “Show in Outline Form”



Now labels are informative



A problem of  sales analytics

What about the average sale per representative?  
And the maximum sale? 
And the standard deviation of  sales?



A problem of  sales analytics
Put: 
“Region” in “Columns” 
“Rep” in “Rows” 
“Total” in “Values” 



A problem of  sales analytics

Click on the information button.



A problem of  sales analytics



A problem of  sales analytics

Now the average of  total sales per each 
representative is  displayed.  
Do the same for max, min, ….





Sub-groups



Sub-groups

Empty all the fields to get 
back to the raw PivotTable 



Rep->Columns 

Region->Rows  

Sum of  Total->Values

Sub-groups



Add Items->Rows 

Sub-groups



Sub-groups



Sub-groups

Rows are now sliced 
into Item-classes



Sub-groups

For example now we see clearly that Andrews has 
sold a total of  139,72$ of  Blinders in the Central 
region.



From the course website download and open the file:



Exercise: election data in USA



Exercise: election data in USA

Voter identifier



Exercise: election data in USA

Voter party affiliation



Exercise: election data in USA

Electoral dis tr ic t 
identifier



Exercise: election data in USA

Age



Exercise: election data in USA

Last date of  voting



Exercise: election data in USA

Years they’ve been 
registered



Exercise: election data in USA

Ballot Status



Question #1. 
How many voters have a PERMANENT Ballot ?



Question #1. 
How many voters have a PERMANENT Ballot ?

Solution. 
Create a PivotTable with “BALLOT STATUS” 
in “Values” and in “Rows”



Question #1. 
How many voters have a PERMANENT Ballot ?

Solution. 
Create a PivotTable with “BALLOT STATUS” 
in “Values” and in “Rows”



Question #2. 
In which PRECINCT did the democrats get 
more voters? 



Question #2. 
In which PRECINCT did the democrats get 
more voters? 

Solution. 
1)  PARTY ———>Columns 
2)  PRECINCT—>Rows 
3) VOTERS——>Values + Display Count and not Sum.



Sort this column



The answer is the PRECINCT number 2417 



Question #2. 
Which is the percentage of  voters the democrats 
get in the PRECINCT in which the had the 
worst performance? 



Question #2. 
Which is the percentage of  voters the democrats 
get in the PRECINCT in which the had the 
worst performance? 

Solution. 
1)  PARTY ———>Columns 
2)  PRECINCT—>Rows 
3) VOTERS——>Values 
4) next slide ….















Question #3. 
How many more votes did all the parties have 
compared to the Republicans?









Conditional (survival) probability
and expectations

Titanic.xls

Open the file:





1 = survived 
0 = not survived 



The class of the cabin owned by the passenger



Sex of the passenger



Age of the passenger



 Number of Siblings/Spouses aboard



Number of Parents/Children Aboard



Fare (in £) payed 



Sex + Age synthetic descriptor



Adult male dummy variable



 Port of Embarkation



Scroll down until the end of the dataset

891 passengers in the dataset



The Titanic disaster. 

1) Calculate the conditional probability that a person survives  
given their sex and passenger-class.

Prob(A = 1|C = female, B = 1)
<latexit sha1_base64="XSoxSLndFTVAxTTIJYqtsUQ0kJE=">AAACDnicbVDLSgNBEJyN7/iKevQyGAIRJOxGQS+BqBePEYwJJCHMTnqTIbMPZnrFsOYLvPgrXjwo4tWzN//GyeOgiQUNRVX3THe5kRQabfvbSi0sLi2vrK6l1zc2t7YzO7u3OowVhyoPZajqLtMgRQBVFCihHilgviuh5vYvR37tDpQWYXCDgwhaPusGwhOcoZHamVwT4R6TigrdYf685DzQy9JE8sBnEoZHFyXnsJ3J2gV7DDpPnCnJkikq7cxXsxPy2IcAuWRaNxw7wlbCFApuHk03Yw0R433WhYahAfNBt5LxOUOaM0qHeqEyFSAdq78nEuZrPfBd0+kz7OlZbyT+5zVi9M5aiQiiGCHgk4+8WFIM6Sgb2hEKOMqBIYwrYXalvMcU42gSTJsQnNmT58ltseAcF4rXJ9nyxTSOVbJPDkieOOSUlMkVqZAq4eSRPJNX8mY9WS/Wu/UxaU1Z05k98gfW5w/KYZtI</latexit>

Prob(A = 1|C = female, B = 2)
<latexit sha1_base64="kBddZO1P6iSTjhCIJLJ+fLgbPoc=">AAACDnicbVDJSgNBEO1xjXEb9eilMQgKEmaioJdATC4eI5gFkhB6OjXa2LPQXSOGMV/gxV/x4kERr569+Td2kjm4PSh4vFfVXfW8WAqNjvNpzczOzS8s5pbyyyura+v2xmZTR4ni0OCRjFTbYxqkCKGBAiW0YwUs8CS0vOva2G/dgNIiCi9wGEMvYJeh8AVnaKS+vdtFuMW0riJvtHdadu9orTyVfAiYhNFBtVza79sFp+hMQP8SNyMFkqHetz+6g4gnAYTIJdO64zox9lKmUHDzaL6baIgZv2aX0DE0ZAHoXjo5Z0R3jTKgfqRMhUgn6veJlAVaDwPPdAYMr/Rvbyz+53US9E96qQjjBCHk04/8RFKM6DgbOhAKOMqhIYwrYXal/IopxtEkmDchuL9P/kuapaJ7WCydHxUq1SyOHNkmO2SPuOSYVMgZqZMG4eSePJJn8mI9WE/Wq/U2bZ2xspkt8gPW+xfL5ptJ</latexit>

Prob(A = 1|C = female, B = 3)
<latexit sha1_base64="qFA0qyfPnhajdnrdWJErIdpeMhc=">AAACDnicbVDJSgNBEO1xN26jHr00hoCChJlE0EvA5eIxglkgGUJPpyY29ix014hhzBd48Ve8eFDEq2dv/o2d5aDGBwWP96q6q56fSKHRcb6smdm5+YXFpeXcyura+oa9uVXXcao41HgsY9X0mQYpIqihQAnNRAELfQkN/+Z86DduQWkRR1fYT8ALWS8SgeAMjdSxC22EO8yqKvYHe6cV956eV8ZSACGTMDg4q5T3O3beKToj0GniTkieTFDt2J/tbszTECLkkmndcp0EvYwpFNw8mmunGhLGb1gPWoZGLATtZaNzBrRglC4NYmUqQjpSf05kLNS6H/qmM2R4rf96Q/E/r5VicOxlIkpShIiPPwpSSTGmw2xoVyjgKPuGMK6E2ZXya6YYR5NgzoTg/j15mtRLRbdcLF0e5k/OJnEskR2yS/aIS47ICbkgVVIjnDyQJ/JCXq1H69l6s97HrTPWZGab/IL18Q3Na5tK</latexit>

Prob(A = 1|C = male, B = 3)
<latexit sha1_base64="dH3cBzDqqyyCqzJ4rrlsMc/sc2I=">AAACDHicbVDLTgIxFO3gC/GFunTTSEwwMWQGTHRDgrBxiYk8EpiQTulAQ+eR9o6RjHyAG3/FjQuNcesHuPNvLDALBU/S5OScc9ve44SCKzDNbyO1srq2vpHezGxt7+zuZfcPmiqIJGUNGohAth2imOA+awAHwdqhZMRzBGs5o9rUb90xqXjg38I4ZLZHBj53OSWgpV421wV2D3FdBs4kf1W2HnCtPJc8ItjkrFouneqUWTBnwMvESkgOJaj3sl/dfkAjj/lABVGqY5kh2DGRwKm+NNONFAsJHZEB62jqE48pO54tM8EnWuljN5D6+IBn6u+JmHhKjT1HJz0CQ7XoTcX/vE4E7qUdcz+MgPl0/pAbCQwBnjaD+1wyCmKsCaGS679iOiSSUND9ZXQJ1uLKy6RZLFilQvHmPFepJnWk0RE6RnlkoQtUQdeojhqIokf0jF7Rm/FkvBjvxsc8mjKSmUP0B8bnDzRWmms=</latexit>

Prob(A = 1|C = male, B = 2)
<latexit sha1_base64="8LfawmWcnl8+T5lb1U2RU0++J1c=">AAACDHicbVDLSgMxFM34rPVVdekmWIQKUmaqoJtCbTcuK9gHtEPJpJk2NJkZkjtiGfsBbvwVNy4UcesHuPNvTB8LbT0QOJxzbpJ7vEhwDbb9bS0tr6yurac20ptb2zu7mb39ug5jRVmNhiJUTY9oJnjAasBBsGakGJGeYA1vUBn7jTumNA+DWxhGzJWkF3CfUwJG6mSybWD3kFRV6I1yV0XnAVeKU0kSwUan5WLhxKTsvD0BXiTOjGTRDNVO5qvdDWksWQBUEK1bjh2BmxAFnJpL0+1Ys4jQAemxlqEBkUy7yWSZET42Shf7oTInADxRf08kRGo9lJ5JSgJ9Pe+Nxf+8Vgz+pZvwIIqBBXT6kB8LDCEeN4O7XDEKYmgIoYqbv2LaJ4pQMP2lTQnO/MqLpF7IO2f5ws15tlSe1ZFCh+gI5ZCDLlAJXaMqqiGKHtEzekVv1pP1Yr1bH9PokjWbOUB/YH3+ADLRmmo=</latexit>

Prob(A = 1|C = male, B = 1)
<latexit sha1_base64="fgowRdJ0jv7j1qBtAXqfKMbnCxw=">AAACDHicbVDLSgMxFM34rPVVdekmWIQKUmaqoJtCbTcuK9gHtEPJpJk2NJMZkjtiGfsBbvwVNy4UcesHuPNvTB8LbT0QOJxzbpJ7vEhwDbb9bS0tr6yurac20ptb2zu7mb39ug5jRVmNhiJUTY9oJrhkNeAgWDNSjASeYA1vUBn7jTumNA/lLQwj5gakJ7nPKQEjdTLZNrB7SKoq9Ea5q6LzgCvFqRQQwUan5aJzYlJ23p4ALxJnRrJohmon89XuhjQOmAQqiNYtx47ATYgCTs2l6XasWUTogPRYy1BJAqbdZLLMCB8bpYv9UJkjAU/U3xMJCbQeBp5JBgT6et4bi/95rRj8SzfhMoqBSTp9yI8FhhCPm8FdrhgFMTSEUMXNXzHtE0UomP7SpgRnfuVFUi/knbN84eY8WyrP6kihQ3SEcshBF6iErlEV1RBFj+gZvaI368l6sd6tj2l0yZrNHKA/sD5/ADFMmmk=</latexit>



Pivot table in position K3



Sex in columns



Sex in columns

class in Rows

survived in Values



Sex in columns

class in Rows

survived in Values



We know that there are 891 passengers…



We know that there are 891 passengers…

Is it correct to divide all numbers by 891? 



We know that there are 891 passengers…

Is it correct to divide all numbers by 891? 

Prob(A = 1|C = female, B = 1) =
91

891
⇡ 10%

<latexit sha1_base64="j+TqmtTzXfijSI3WDX7G/5W1irQ="></latexit>

Prob(A = 1|C = female, B = 3) =
72

891
⇡ 8%

<latexit sha1_base64="UpR2YBLPeppsb9KnjaHLuD59oWo="></latexit>
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We know that there are 891 passengers…

Is it correct to divide all numbers by 891? 

Prob(A = 1|C = female, B = 1) =
91

891
⇡ 10%

<latexit sha1_base64="j+TqmtTzXfijSI3WDX7G/5W1irQ="></latexit>

Prob(A = 1|C = female, B = 3) =
72

891
⇡ 8%

<latexit sha1_base64="UpR2YBLPeppsb9KnjaHLuD59oWo="></latexit>

Something is w
rong!



New pivot table in position K10



Sex in columns

class in Rows

count of pclass or  
count of sex in Values



Now we know, for each sub-category, 
the number of passengers that belonged to.



=L5/L12



Right-click. 
Select “Copy”



Right-click. 
Go to “Paste-Special”. 
Then select “Formulas”.



The formulas is moved and 
updated to the new cell.  
Now the cell P5 reports the formula 
=M5/M12



Replicate the procedure to have the six 
probabilities we are looking for. 



Rich women had the highest probability! 



Rich women had the highest probability! 

Poor men had the lowest!



The Titanic disaster. 

2)  How much did people pay, on average, to be on the ship? 
Calculate the average of fare conditioned on passenger-class.








