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Testing the normality assumption 

• We often assumed a variable is normally distributed. 
Such assumption should be tested first! 
 

• There are some simple descriptive methods for 
assessing the normality. They allow us to get some 
first insight into the data. 
 

• Nevertheless, if we have sample data and we want to 
know whether the distribution in the population is 
normal we should conduct a statistical test (non-
parametric test).  
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• Non-parametric test 
 

 

 



Descriptive methods for 
assessing normality 



Descriptive methods 
for assessing normality 

1. Construct a histogram and observe the 
shape of the graph 
 

2. Compute the intervals                                                     
and determine the proportions of the data 
falling into each (these should be 68%, 95% 
and 100% respectively) 
 

3. Construct a normal probability plot 

, 2 , 3x S x S x S  



A normal probability plot 

A normal probability plot is a scatterplot with 
the ranked data values on X axis and their 
corresponding expected z-scores from the 
normal distribution on the Y axis. 

The data are plotted against a theoretical 
normal distribution in such a way that the 
points should form an approximate straight 
line. Departures from this straight line 
indicate departures from normality. 

Descriptive methods for assessing normality 



A normal probability plot 

Descriptive methods for assessing normality 

Normal 
distribution 

Uniform 
distribution 



A normal probability plot 

Descriptive methods for assessing normality 

Left-skewed 

Right-skewed 



Example 

Descriptive methods for assessing normality 

The Environmental Protection Agency (EPA) performs extensive tests on all new car 

models to determine their mileage ratings. The results of 100 EPA tests on a certain 

new car model are displayed in table below. Using descriptive methods for assessing 

normality determine whether the mileage ratings in the sample of 100 EPA tests 

were normally distributed. 



Example 
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Descriptive methods for assessing normality 

The histogram shows the distribution is symetric. 



Example 

Descriptive methods for assessing normality 

The Environmental Protection Agency (EPA) performs extensive tests on all new car 

models to determine their mileage ratings. The results of 100 EPA tests on a certain 

new car model are displayed in table below. Using descriptive methods for assessing 

normality determine whether the mileage ratings in the sample of 100 EPA tests 

were normally distributed. 

Interval % in interval 

68 

96 

99 

(34.6,39.4)x S 

2 (32.2,41.8)x S 

3 (29.8,44.2)x S 

The table shows that the proportion of observatiosn contained in each interval are 
close to what they should be according to 3-sigma rule. 



Example 

Descriptive methods for assessing normality 

The z-scores fall close to a straight line when plotted against the expected z-scores 
from normal distribution  we can expect the distribution of X to be normal. 



Non-parametric test for 
assessing normality 



Chi-square test 
for assessing normality 

 

H0: F(x) = F0(x) 
Ha: F(x)  F0(x) 
where F0(x) – cumulative distribution function of a random variable  
 
 
Test statistic:  
 
  
 
where: 
      observed absolute frequencies in the interval i 
      absolute frequencies in the interval i to be observed if    
 

Rejection region:  
 
where r-number of intervals X is grouped into, k-number of parameters estimated 
based on the sample 
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Non-parametric test 



Chi-square distribution 
with k degrees of freedom 



Chi-square table 

2 2

,( )dfP    

For instance for df=5: 

2( 11.07) 0.05P   



Calculating probabilitities 
from Chi-square distribution in Excel 

2( 11.07) 0.05P   

df 

Chi-sq stat 

CHI-SQUARE DISTRIBUTION FUNCTION 



Example 
The Environmental Protection Agency (EPA) performs extensive tests on all new car 

models to determine their mileage ratings. The results of 100 EPA tests on a certain 

new car model are displayed in table below. Using descriptive methods for assessing 

normality determine whether the mileage ratings in the sample of 100 EPA tests 

were normally distributed. 

Here we group the data into 11 intervals: 

Non-parametric test 



Example 
The Environmental Protection Agency (EPA) performs extensive tests on all new car 

models to determine their mileage ratings. The results of 100 EPA tests on a certain 

new car model are displayed in table below. Using descriptive methods for assessing 

normality determine whether the mileage ratings in the sample of 100 EPA tests 

were normally distributed. 

Here we group the data into 11 intervals: 

Solution: 
 
H0: F(x) = F0(x) 
Ha: F(x)  F0(x) 
 

Test statistic: 
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We need to compute         :   ˆ
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Non-parametric test 



Example 
Attention! 
 

Chi-square tests may give 
wrong results if hypothethical 
frequencies <5. In such a 
situation we merge the 
neighbouring intervals 

Non-parametric test 



Example 
Non-parametric test 



Example 
Solution: 
 
H0: F(x) = F0(x) 
Ha: F(x)  F0(x) 
 

Test statistic: 
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Calculating p-value: 

2( 8.32) 0.3052 0.1p value P     

The sample gives us no evidence to reject H0 
about the normality of the distribution. This 
conclusion is consistent to what we observed on 
the basis of descriptive analysis. 

Non-parametric test 



Calculating probabilitities 
from Chi-square distribution in Excel 

2( 8.32) 0.3052P   

df 

Chi-sq stat 

CHI-SQUARE DISTRIBUTION FUNCTION 

Non-parametric test 


