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Data - work wilt real data

Probability - study of models for Crandon)

experiments when the model is fully
known.

Statistics - Model is not fully known
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Kurtosis and Skewness

Let {xi : 1  i  n} be given data set. Then the mean and

Standard Deviation, sd, are given by

x̄ =
1

n

nX

i=1

xi , �x =
1

n � 1

nX

i=1

(xi � x̄)2.

Another check for normal are Kurtosis and Skewness coe�cients.
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I - Sample mean is an estimate for

true mean of the underlying

distribution

of - Sample variance is an estimate for

true variance of the underlying

distribution



Symmetric, Skewed- Left and Right

Skewness =
1

n

nX

i=1

✓
xi � x̄

�x

◆3

.

1. Skewness is a measure of symmetry.

2. Negative skewness will imply that the mean < median <

mode, and the data distribution is left-skewed.

3. Positive skewness will imply that the mean > median >

mode, and the data distribution is right-skewed.
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Left Skewed
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Right-Skewed
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Normal Distribution: Kurtosis and Skewness

Skewness =
1

n

nX
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✓
xi � x̄
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1
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1. Skewness 0 indicates that the distribution is symmetric

2. Kurtosis is a measure of the peak of the distribution.

3. For standard normal Kurtosis is 3.

If Kurtosis and Skewness coe�cients are far from 3 and 0 we can

conclude that the data is not normal.



Normal Distribution: Quantiles

If Z is standard Normal random variable then the ↵-th quantile of

Z is denoted by z↵ where

P(Z  z↵) = ↵, 0 < ↵ < 1.

Let {xi : 1  i  n} be given data set then we can order them to

get

(x(1), x(2), . . . , x(n))

we view x(k) as the
k

n+1 sample quantile.



Normal Distribution: Quantiles

Another check whether data is normal is to plot

(z k
n+1

, x(k))

1. if the plot is a straight line then it indicates that data is

normal

Q - Q plots



Check: if data is normal or not

1. Do 68-95-99.7 first check to see if data is like normal or not.

Compute

Skewness =
1

n

nX

i=1

✓
xi � x̄

�x

◆3

, Kurtosis =
1

n

nX

i=1

✓
xi � x̄

�x

◆4

.

1.1 Skewness 0 indicates that the distribution is symmetric

1.2 Kurtosis is a measure of the peak of the distribution.

1.3 For standard normal Kurtosis is 3.

If Kurtosis and Skewness coe�cients are far from 3 and 0 we

can conclude that the data is not normal.

2. Final check whether data is normal is to plot

(z k
n+1

, x(k))

2.1 if the plot is a straight line then it indicates that data is normal
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