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The whole purpose of time series 
graphs is to detect historical 
patterns in the data. 

Line graph
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Relationships among Categorical Variables
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Use a crosstabs to discover 
relationships between two 
categorical variables. 

PANDAS METHOD
CROSSTAB
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PANDAS METHOD
.PIVOT_TABLE
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Relationships among Categorical Variables 
and a Numerical Variable
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The comparison problem is one 
of the most important problems 
faced by data analysts. 

PANDAS TIP
.GROUPBY()
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Relationships among Numerical Variables
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Covariance is too sensitive to the 
measurement scales of X and Y 
to make it interpretable. 

Let Xi and Yi be the paired values for observation i, and let n be the number of 
observations. The covariance is

The covariance measures the strength and direction of a linear relationship 
between two numeric variables.

𝑐𝑜𝑣𝑎𝑟(𝑋, 𝑌) =
∑!"#$ 𝑥! − 𝑥̅ 𝑦! − 1𝑦

𝑛 − 1

The correlation is
𝑐𝑜𝑟𝑟(𝑋, 𝑌) =

𝑐𝑜𝑣𝑎𝑟(𝑋, 𝑌)
𝑠%&𝑠'&

-1 ≤ corr(X,  Y) ≤ 1.
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PANDAS METHOD
.CORR()

Plot rectangular data as a color-encoded matrix.
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Scatter plot
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Multidimensional 
Visualization for Data Analysis
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MATPLOTLIB
scatter
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MATPLOTLIB
plot.bar
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MATPLOTLIB
scatter_matrix
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MATPLOTLIB
Parallel_coordinates
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• Plot outcome on the y-axis of boxplots, bar charts, and scatter plots.
• Study relation of outcome to categorical predictors via side-by-side boxplots, 

bar charts, and multiple panels.
• Study relation of outcome to numerical predictors via scatter plots.
• Use distribution plots (boxplot, histogram) for determining needed 

transformations of the outcome variable (and/or numerical predictors).
• Examine scatter plots with added color/panels/size to determine the need 

for interaction terms.
• Use various aggregation levels and zooming to determine areas of the data 

with different behavior, and to evaluate the level of global vs. local patterns.

Prediction
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• Study relation of outcome to categorical predictors using bar charts with the outcome on the y-axis.
• Study relation of outcome to pairs of numerical predictors via color-coded scatter plots (color

denotes the outcome).
• Study relation of outcome to numerical predictors via side-by-side boxplots: Plot boxplots of a 

numerical variable by outcome. Create similar displays for each numerical predictor. The most 
separable boxes indicate potentially useful predictors.

• Use color to represent the outcome variable on a parallel coordinate plot.
• Use distribution plots (boxplot, histogram) for determining needed transformations of numerical 

predictor variables.
• Examine scatter plots with added color/panels/size to determine the need for interaction terms.
• Use various aggregation levels and zooming to determine areas of the data with different 

behavior, and to evaluate the level of global vs. local patterns.

Classification
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• Create line graphs at different temporal aggregations to determine types of 
patterns.

• Use zooming and panning to examine various shorter periods of the series to 
determine areas of the data with different behavior.

• Use various aggregation levels to identify global and local patterns.
• Identify missing values in the series (that will require handling).
• Overlay trend lines of different types to determine adequate modeling choices.

Time series Forecasting
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Major Visualizations and Operations
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• Create scatter plot matrices to identify pairwise relationships and clustering 
of observations.

• Use heatmaps to examine the correlation table.
• Use various aggregation levels and zooming to determine areas of the data 

with different behavior.
• Generate a parallel coordinates plot to identify clusters of observations.

Unsupervised Learning 
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Dimensionality 
Reduction Techniques
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Curse of Dimensionality
… refers to the difficulties that arise when 
analyzing or modeling data with many 
dimensions. 
Data points become increasingly spread out 
(Data Sparsity), making it hard to find 
patterns or relationships.
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Three simple techniques to reduce 
dimensionality
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• Missing values ratio
If the percentage of missing values in a variable exceeds the threshold (a pre-specified 

value), you can drop the variable.

• Low variance filter
All the data columns with variance lower than the threshold value will be eliminated.

• High correlation filter
All the pairs of columns having a correlation coefficient higher than the set threshold 

will be reduced to 1.


