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DAY 2
Basic statistics



Key functions and distribution

• The key functions describe the 
distribution of observations 

• Key functions tell us useful things about 
the distribution

• Today, we are going to go through the 
basics, which lay the foundation for 
statistical reasoning and modeling

Mean

Standard deviation

Normal distribution
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Key functions and distribution

• Essential statistical functions:
• Mean (usually arithmetic)

• Standard deviation (mean variation around the mean)

• Median (center of distribution)

• Fractiles (eg median; distribution breakpoints)

• Mode (most typical value)

• These values summarize the “average” nature of the values of the
variables in the dataset and are the measures of variability or
dispersion
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Mean

• The arithmetic mean, or more commonly known as mean, is the sum
of the numbers divided by their number.

• A good indicator for normally distributed variables

• Several statistical methods are based on averaging
• Eg Pearson correlation coefficient, regression analysis

• Clippy’s protip: known average in Excel
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Mean: practical example

• Lets assume that height of five people would be: 
163𝑐𝑚, 149𝑐𝑚, 176𝑐𝑚, 182𝑐𝑚 ja 193𝑐𝑚. 

• Calculation for the mean of height is following:

Mean of height =
163𝑐𝑚 + 163𝑐𝑚 + 176𝑐𝑚 + 182𝑐𝑚 + 193𝑐𝑚

5
= 175,4

• Same as equation form, where x̅ = mean, 𝑥𝑛 is the value of observation (e.g. one person’s
height) and 𝑛 = number of observations:

x̅ =
𝑥1 + 𝑥2 + 𝑥3 +⋯+ 𝑥𝑛

𝑛
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Median

• Divides the data into two equal groups based on the values of the 
variable

• Middle value of the distribution 
• Up to half of the observations are larger than median

• The values are sorted from smallest to largest and the middle one is 
the median value

• A good measure for skrewed distributions (e.g. income)
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Median: practical example
• Lets assume that seven individuals do make a guess a number between 1-100:

Guessing produces following numbers: 
1, 1, 50, 60, 65, 70 and 99

• Ovservations are sorted in the order of magnitude.  For the median, we need the
number of people who voted (n), and that number is seven.

• With following formula, we calculate the running number of the median:

Median = (n+1)/2 

• The median of the guessing game for seven people is calculated as following: 

(7+1)/2 = 4 => Fourth number of the number list is the median = 60.
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Standard deviation

• The standard deviation tends
to measure the variation in
values on both sides of the
mean.

• The standard deviation
indicates the mean deviation
of the observations from the
mean.

• The standard deviation is an important indicator in the statistical sense,
which is used, among other things, to calculate the mean margin of error
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Standard deviation
• Consider the example: distribution

of pizza delivery times and how the
delivery time varies

• Here, our mean delivery time is 30
minutes, so on average you can
expect your pizza to be delivered on
that time

• The standard deviation is an important indicator as no pizza delivery person is
perfect who does not have to deal with traffic. From several deliveries we can
deduct that we can expect to wait 5 minutes more or 5 minutes less our pizza
around that average 30 minute delivery time
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Standard deviation: practical example

• Lets assume that five students have received following grades in a test (1-5 scale): 1, 3, 
3, 4 and 5. The mean value of grades is 3,2. Standard deviation is caculated with
following formula:

Standard deviation (S) =
(𝑥1− ҧ𝑥)2+(𝑥2− ҧ𝑥)2+⋯+(𝑥𝑛− ҧ𝑥)2

𝑛

• where 𝑥𝑛 are observations, ҧ𝑥 is the mean of observations and 𝑛 is the number of 
observations. When we apply this formula to our example, it will look like (color coded
for your convenience):

S =
(1−3,2)2+(3−3,2)2+(3−3,2)2+(4−3,2)2+(5−3,2)2

5
= 1,33

• The standard deviation for student’s grades is 1,33. 
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Mode

• The most common value, i.e. the value of the variable with the 
highest frequency (number)

• If the values of the variable are categorized, the mode is the class 
with the largest number of observations
• E.g. Lower education = 140

Secondary education  = 252
Higher education = 154.

• Useful if the distribution is single-peaked, fairly symmetric, and one 
class is dominant (otherwise difficult to interpret)
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Mode

• As mode is the most common value, there is a possibility that 
distribution holds several values that are modes

• In the right panel, the mode values are 2 and 6

Introduction Basics of statistics Terminology Statistical resoning Levels of measurement Key functions



Fractiles

• Splits the data / distribution in equal shares

• Quartiles split the distribution in four shares
• Lower quartile (Q1): 25 % less than or equal to Q1 (≤ Q1)

• Median (Q2): 50 % less than or equal to Md (≤ Md)

• Upper quartile (Q3): 75 % less than or equal to Q3 (≤ Q3)

• Quintiles = five shares (20%)

• Deciles = ten shares (usually used with income data)
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Key functions and distribution shape

• Negative skew: 
Tail is in the negative direction.  
There are fewer smaller values than 
we would expect with a normal 
distribution.

• Positive skew: 
Tail is in the positive direction.  
There are fewer larger values 
than we would expect with a 
normal distribution.
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Key functions and distribution shape

• To counteract skrewness: try conversions or use robust functions 
which are not as sensitive to the form of the distribution (e.g. use 
of median)

• A conversion of values, such as a logarithm, can also be used

Note:
Mean is sensitive to 
skrewed distribtion
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