
Data Analysis

a) Questions
The first step involves asking questions which are the basis for the following data 
analysis. The data research can be made by including your questions, too. 

b) Download
It’s better, to handle the download of all the related files, e.g. csv, programmatically. As
soon as new files exist, e.g. the latest files containing all bike rides for one month, you 

can run the download script again so that the data analysis will be updated.

Figure I: Downloading, unzipping and merging the 
files into one dataframe.



c) Assessing and Cleaning
However, the datasets are not always tidy. Consequently, I may need to tidy up your 

dataset first before the actual data analysis.

When I start looking at a dataset, I view it by scrolling down using either Jupyter 

Notebook or Apache Zeppelin. This is somehow similar to looking through the dataset 
in your spreadsheet program. However, when it comes to data analysis I’d rather use 

more suitable software such as Jupyter Notebook or Apache Zeppelin. During the data
analysis the file will be saved in the corresponding notebook file which I can export 

later into Html, PDF or simply save the final version into a proper notebook file.

After the visual assessment, the programmatic assessment follows. For this step, I stick 

to built-in functions provided by the pandas dataframe. With these tools, I can among 
others find out the number of rows in a dataset, the names of the columns together 

with their types, etc.

Figure II: Assessing two dataframes



Having gathered enough information about one or several datasets, I start cleaning the

dataframes and store the new versions into an extra csv file. Let’s take the datasets in 
figure II as an example. The cities are stored in one dataframe whereas the countries 

are stored in another dataframe. Both datasets come from different sources that’s why 
the country ID in the cities dataframe doesn’t match with the id column of the 

countries dataframe. In order to import these datasets into database such as Mysql 
successfully it’s important that the id column in the cities dataframe obtains the ids 

from the countries dataframe. For such a case, I usually write a function which loops 
over the id column in the cities dataframe and obtains the corresponding country id 

from the countries dataframe.

Other examples may involve monthly data each stored in an extra csv file. In these 

cases I usually merge the dataframes into one dataframe and store the new version 
into a csv file.

Other forms of untidyness are inappropriate datatypes of the columns, rows with only 
null values, categories stored in different columns although they all belong to the 

same column, etc.

d) Exploratory Data Analysis
During the exploratory part the questions get answered. The results of my data 

research are supported by diagrams using python’s matplotlib and seaborn. The 
univariate exploration is all about looking at one variable of your dataset and depicting

it as a bar chart, for example.



In a bivariate exploration, you’ll assess how one variable influences another one. 

Basically you’ll look at two variables and how they interact with each other. To 
visualize such a relationship you can make use of a regression line which shows the 

correlation between these two variables. A really steep regression line corresponds to 
a strong correlation whereas an almost horizontal line shows just a weak correlation.

Figure III: Univariate Exploration: average wine quality



There are other forms of diagrams which are suitable for two variables such as a 
heatplot. A heatplot is especially useful when it comes to logarithmic scaled axis.

Figure IV: Regression line showing the influence of residual sugar on wine quality

Figure V: Heatplot: Average wines possess the highest amount
of free SO2



Multivariate exploration involves at least three variables. The correlation matrix is a 

good example which depicts the correlation between three variables. The best 
correlation is either 1 or -1 whereas weak correlations are below 0.5 or -0.5.

To depict the third variable within an xy-diagram a colormap or different shapes can 

be used, etc. There are datasets where the values of the third variable overlap each 
other. That’s why it’s necessary to figure out a good value for opacity and the jitter 

value. What’s more the usage of an appropriate color scheme can influence the 
visibility of the third variable, too.

Figure VI: there are only weak correlations between 2 different variables in this 
dataset.



e) Reports
Reports can be created in both of the notebooks. Under Jupyter Notebook you can 

export the notebook into HTML or PDF. Additionally, you can make use of a nice 
feature, called a slideshow in which you present the findings to your audience. 

Alternatively, you can copy the best diagrams into a textprocessing software to 
produce PDF files.

Figure VII: Third variable depicted with higher 
transparency



Using Apache Zeppelin, you can create a report based on your data analysis in which 

the code will be removed from the final report. This makes it easier for you or your 
audience to follow your report.

Figure VIII: The slideshow realized by Jupyter Notebook highlights the findings of
the report

Figure IX: Report created with Apache Zeppelin
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