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Learning Objectives

Evaluate basic statistics for data analysis



Recap: Why choose appropriate visuals?



Recap: Comparison – Histogram ‘bins’ (intervals)
(Loan Prediction Dataset)




Recap: Hidden Trends – Smooth Data

Smoothing by bin – each value in a bin is 
replaced by the mean value of the bin.

Smoothing by bin median – each bin value is 
replaced by its bin median value.

Smoothing by bin boundary – the minimum 
and maximum values in a given bin are 
identified as the bin boundaries. 




Some Statistics to assist with Data Analysis

• Mean
– The average total of numbers. The sum of the numbers is divided by 

the number of observations
• Median
– The central number among the total observations arranged from the 

least to the highest in ascending order….4, 7, 11, the median would be 
7.

• Percentiles
– Percentage of observations lying beneath it. Example: 23, 38, 49, 50. 

Number of values below x divided by the total number of observations. 
So 49 has a percentile of 50. 

• Standard Deviation




Task: Calculating Standard Deviation

Calculate:

• Variable (x): 6, 2, 3, 1
• Find the mean
• Square (x-mean)
• Sum results
• Divide by number of data points
• Square root to find SD



Calculating Standard Deviation

Let’s add one more variable. Recalculate:

• Variable (x): 6, 2, 3, 1, 30
• Find the mean
• Square (x-mean)
• Sum results
• Divide by number of data points
• Square root to find SD




Data Standardisation: Normal Distribution

If a data distribution is approximately 
normal then about 68% of the data 
values lie within one standard 
deviation of the mean and about 95% 
are within two standard deviations, 
and about 99.7% lie within three 
standard deviations.




Standard Deviation: Z-Score (Variance)

• By definition, z-score simply means how many standard deviation a given 
value is away from the distribution mean. A z-score can be positive or 
negative. 

• We can calculate the z-score as (Score-Mean)/Standard Deviation



Data Normalisation

• Normalisation refers to rescaling real-
valued numeric attributes into a 0 
to 1 range.

• Data normalisation is used in machine 
learning/data analytics to make model 
training less sensitive to the scale of 
features. This allows our model to 
converge to better weights and, in turn, 
leads to a more accurate model. 

• Normalisation is generally required when 
we are dealing with attributes on a 
different scale, otherwise, it may lead to a 
dilution in effectiveness of an important 
equally important attribute (on a lower 
scale) because of other attributes having 
values on a larger scale. 



Visualised Example: Normalisation




Normalisation Vs Standardisation

• Normalisation is good to use when you know that the distribution of your data does 
not follow a Normal distribution. This can be useful in algorithms that do not assume 
any distribution of the data.

• Standardisation, on the other hand, can be helpful in cases where the data follows a 
Normal distribution. Also, unlike normalisation, standardisation does not have a 
bounding range. So, even if you have outliers in your data, they will not be affected by 
standardisation.

The choice of using normalisation or standardisation will depend on your problem and 
the machine learning algorithm you are using. There is no hard and fast rule to tell you 
when to normalise or standardise your data. You can always start by fitting your model 
to raw, normalised and standardised data and compare the performance for best 
results.



Summarising, Aggregating and Grouping Data

• Pandas makes the calculation of different statistics very simple, including 
mean, max, min and standard deviation.




Summarisation: groupby()

• In many cases, apply query-based 
summarisation:

• What’s the total call duration for a particular 
month? 

• This is where groupby() in pandas comes 
into play.

• groupby() essentially splits the data into 
different groups depending on a variable of 
your choice. For example, the 
expression data.groupby(‘month’)  will split 
the current DataFrame by month.

• The groupby() function returns a groupBy 
object, but essentially describes how the 
rows of the original data set has been split.

Note: Functions like max(), min(), mean(), first(), 
last() can be quickly applied to the GroupBy 
object to obtain summary statistics for each 
group 



Further Summarisation and Organisation

• You can also group by more than one variable, allowing more complex 
queries.



Pandas Statistics

• Aggregating statistics: 
https://pandas.pydata.org/docs/getting_started/intro_tutorials/06_calcula
te_statistics.html

https://pandas.pydata.org/docs/getting_started/intro_tutorials/06_calculate_statistics.html
https://pandas.pydata.org/docs/getting_started/intro_tutorials/06_calculate_statistics.html
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