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When to use which approach ?
Data Visualization: Excel versus Python
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 Excel and Python tools in a nutshell

 data visualization: data size and data complexity

 data visualization: chart/ plot types

 conclusion
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Excel / Python tools (jupyter, pandas, matplotlib)
Excel and Python tools in a nutshell

 Excel:
o Microsoft product
o desktop application
o intuitive handling
o multifunctional:

− spreadsheets for data handling
− allows complex data analysis
− allows data visualization
− …

o has some relevant limitations in 
comparison to python tools

 Python tools:
o open source: non-proprietary, transparent
o Python: 

− programming (scripting) language
− easy to learn, very powerful and flexible

o jupyter notebook:
− browser-based application
− integrates code, code output and documentation

o pandas and matplotlib
− python libraries (pandas: data processing, 

matplotlib: data visualization)
− fast, powerful, flexible, easy to use, very robust
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Small and simple data sets
Data size and data complexity

Some pros and cons:

(+) very intuitive
(+) quickly ready for use

(-) requires intermediate 
steps (average, stddev)

Typical scenario:

o manual data acquisition
o rapid data visualization
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Small and simple data sets
Data size and data complexity

Some pros and cons:

(+) requires no intermediate 
steps

(+) faster post processing
(axes labels, etc.)

(-) more intricate
(-) slower general handling
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Larger and more complex data sets
Data size and data complexity

…

……

Typical scenario:

o manual or automated data acquisition
o more elaborate data visualization

Example data set:

o Iris data set in csv-format
o 4 columns with numeric data
o 1 column with categorical data
o 150 data points (rows)
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Larger and more complex data sets
Data size and data complexity

Intuitive workflow:

o open csv-file in Excel

o generate three data series 
corresponding to the categories 
in the “species”-column
(manual filtering, copy-pasting, 
selecting of data)

o visualize data  

Some pros and cons:

(+) workflow more intricate, 
but still intuitive

(-) requires manual re-
organization of the 
data set

(-) requires repetitive 
execution of work 
steps
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Larger and more complex data sets
Data size and data complexity

Some pros and cons:

(+) no repetitive execution of 
manual work steps 
(automated procedure)

(+) reusable code: 
code can be gradually 
adapted to new
requirements 

(-) initial effort is higher
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Very large data sets
Data size and data complexity

…

Typical scenario:

o automated data acquisition
o very large file containing the data set

Example data set:

o random value data set in csv-format
o 5 columns with numeric data
o 2`000`000 data points (rows)
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Very large data sets
Data size and data complexity

Some pros and cons:

(-) data file cannot be properly opened
(-) data visualization cannot be 

performed as expected

Intuitive workflow:

o open csv-file as Excel worksheet
o visualize data as shown before
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Very large data sets
Data size and data complexity

Some pros and cons:

(+) data file can be opened 
without problems 

(+) data visualization can be 
performed as expected

(-) procedure can require some 
computational time 

(depending on size of data 
set)
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Choices
Chart / Plot types

https://support.microsoft.com/en-us/office/available-chart-types-in-office-a6187218-807e-4103-9e0a-27cdb19afb90#OfficeVersion=Windows

Some pros and cons:

(+) some relevant chart types
are available

(+) chart recommendation is
available

(-) choices are very restricted
(-) chart recommendation can 

be little constructive
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Choices
Chart / Plot types

https://matplotlib.org/stable/gallery/index.html

Some pros and cons:

(+) large amount of chart types 
available

(+) good documentation
(+) good tutorials/ examples 

(-) initial effort is higher
(e.g. searching for code)
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Usability
Chart / Plot types

Use case:

o histogram of the Iris sepal length 
data

o separated by species
o integrated in one single chart
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Usability
Chart / Plot types

Some problems with this 
workflow:

o very laborious and inefficient

o does not actually generate a 
histogram, but a bar plot

Workflow in Excel:

o open csv-file in Excel

o generate three data subsets 
corresponding to the categories 
in the “species”-column
(manual filtering, copy-pasting, 
selecting of data)

o generate a set of appropriate 
bins (manual)

o load and activate the Analysis 
ToolPak in Excel

o from the ToolPak use the 
analysis tool Histogram to 
calculate the bin frequencies for 
each data subset

o visualize the frequencies as 
individual data sets in a bar plot 

See: https://superuser.com/questions/1310668/how-do-i-overlay-two-histograms-in-excel
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Usability
Chart / Plot types

Workflow in Python: minor changes to the existing code for the scatter plot  code for the histogram.

Code for scatter plot Code for histogram
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When to use which approach ?
Conclusion: DV Excel versus Python tools

 Excel:

o small and simple data sets
o basic chart types
o little complex use cases
o for preliminary estimations
o for informal presentations/ meetings

o if use of code should be avoided

 Python tools:

o larger and more complex data sets
o more intricate chart types
o complex use cases with more elaborate 

data visualization
o for data projects reaching a more mature 

level  
o for more formal presentations/ meetings
o for publications
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for your attention

www.unibe.ch/ub/sciencelibrary
 see «Coffee & Bit(e)s» for lecture notes

https://github.com/ubnpl/Coffee_and_Bites/tree/main/2021_DV_Excel_vs_Python
 see «Notebook_DV_Excel_vs_Python_2021.ipynb» for the Python code used

http://www.unibe.ch/ub/sciencelibrary
https://github.com/ubnpl/Coffee_and_Bites/tree/main/2021_DV_Excel_vs_Python
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