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 The ratio        , where the ratio of the 

frequency     and the sample size     is 

called relative frequency and  
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Empirical distribution function  

 Adding the relative frequencies, we get the cumulative 

frequency 
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A cumulative function  
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CONTINUOUS STATISTICAL SERIES 

  A graphical representation of a continuous 

statistical series is called a histogram of relative 

frequencies.  
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CONTINUOUS STATISTICAL SERIES (            ) 

  A graphical representation of a continuous statistical 

series is called a histogram of relative frequencies.  
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 THE ASSUMPTION ABOUT THE DISTRIBUTION LAW  

(THE HYPOTHESIS)  

 

.  

• Let’s consider the basic distribution laws: 

• a) the uniform distribution 
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 THE ASSUMPTION ABOUT THE DISTRIBUTION LAW  

(THE HYPOTHESIS)  

 

.  

• Let’s consider the basic distribution laws: 

• b) the normal distribution 
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 THE ASSUMPTION ABOUT THE DISTRIBUTION LAW  

(THE HYPOTHESIS)  
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• Let’s consider the basic distribution laws: 

• c) the exponential distribution 
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STATISTICAL PARAMETERS  

(NUMERICAL CHARACTERISTICS)  

OF A SAMPLE  

1. The sample mean of a continuous statistical series is 
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STATISTICAL PARAMETERS  

(NUMERICAL CHARACTERISTICS)  

OF A SAMPLE  

2. The sample variance of a continuous statistical series is  
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STATISTICAL PARAMETERS  

(NUMERICAL CHARACTERISTICS)  

OF A SAMPLE  

 3. The sample root-mean-square deviation of a  

continuous statistical series is   

 

 

                                                

 

                                         

 

 

 

 

2
xx SS 

PhD Misiura Ie.Iu. (доцент 

Місюра Є.Ю.) 

63 



EXAMPLE (CSS) 

);[ 1ii xx

im

100–200 200-300 300-400 400-500 500-600 Sum 

20 50 60 40 30 200 

150 250 350 450 550 

0,1 0,25 0,3 0,2 0,15 1 

15 62,5 105 90 82,5 355 

2250 15625 36750 40500 45375 140500 

PhD Misiura Ie.Iu. (доцент 

Мисюра Е.Ю.) 

ix

iw

ii wx  sx

  ii wx  2 2
sx

144752 xS  14475xS

64 



EXAMPLE (CSS) 

);[ 1ii xx

im

100–200 200-300 300-400 400-500 500-600 Sum 

20 50 60 40 30 200 

150 250 350 450 550 

0,1 0,25 0,3 0,2 0,15 1 

15 62,5 105 90 82,5 355 

2250 15625 36750 40500 45375 140500 

PhD Misiura Ie.Iu. (доцент 

Мисюра Е.Ю.) 65 

ix

iw

ii wx  sx

  ii wx  2 2
sx

144752 xS 31,12014475 xS



STATISTICAL PARAMETERS  

(NUMERICAL CHARACTERISTICS)  

OF A SAMPLE  

 3*. The corrected root-mean-square deviation of a 

continuous statistical series is   
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STATISTICAL PARAMETERS (CSS) 

(NUMERICAL CHARACTERISTICS)  

OF A SAMPLE  

 4. The median 

 

 

 

 where 

 

 

                                                

 

                                         

 

 

 

 

 

   
h

xFxF

xF
хM

i
cum

i
cum

i
cum

ie 









1

15.0

    5.0,5.0 1  i
cum

i
cum xFxF

ii xxh  1
PhD Misiura Ie.Iu. (доцент 

Місюра Є.Ю.) 

69 



EXAMPLE (CSS) 

);[ 1ii xx

im

100–200 200-300 300-400 400-500 500-600 Sum 

20 50 60 40 30 200 

150 250 350 450 550 

0,1 0,25 0,3 0,2 0,15 1 

0 0,1 0,35 0,65 0,85 1 

PhD Misiura Ie.Iu. (доцент 

Мисюра Е.Ю.) 70 

ix

iw

iF

Let’s find the median interval 



EXAMPLE (CSS) 

);[ 1ii xx

im

100–200 200-300 300-400 400-500 500-600 Sum 

20 50 60 40 30 200 

150 250 350 450 550 

0,1 0,25 0,3 0,2 0,15 1 

0 0,1 0,35 0,65 0,85 1 

PhD Misiura Ie.Iu. (доцент 

Мисюра Е.Ю.) 71 

ix

iw

iF

Let’s find the median interval. It’s the interval with     5,0iF



EXAMPLE (CSS) 

);[ 1ii xx

im

100–200 200-300 300-400 400-500 500-600 Sum 

20 50 60 40 30 200 

150 250 350 450 550 

0,1 0,25 0,3 0,2 0,15 1 

0 0,1 0,35 0,65 0,85 1 

PhD Misiura Ie.Iu. (доцент 

Мисюра Е.Ю.) 72 

ix

iw

iF

Let’s find the median interval. It’s the interval with     5,0iF

65,0iF



EXAMPLE (CSS) 

);[ 1ii xx

im

100–200 200-300 300-400 400-500 500-600 Sum 

20 50 60 40 30 200 

150 250 350 450 550 

0,1 0,25 0,3 0,2 0,15 1 

0 0,1 0,35 0,65 0,85 1 

PhD Misiura Ie.Iu. (доцент 

Мисюра Е.Ю.) 

ix

iw

iF

Let’s find the median interval. It’s the interval with     5,0iF

300ix65,0iF

73 



EXAMPLE (CSS) 

);[ 1ii xx

im

100–200 200-300 300-400 400-500 500-600 Sum 

20 50 60 40 30 200 

150 250 350 450 550 

0,1 0,25 0,3 0,2 0,15 1 

0 0,1 0,35 0,65 0,85 1 

PhD Misiura Ie.Iu. (доцент 

Мисюра Е.Ю.) 74 

ix

iw

iF

Let’s find the lower limit of the median interval:   300ix



EXAMPLE (CSS) 

);[ 1ii xx

im

100–200 200-300 300-400 400-500 500-600 Sum 

20 50 60 40 30 200 

150 250 350 450 550 

0,1 0,25 0,3 0,2 0,15 1 

0 0,1 0,35 0,65 0,85 1 

PhD Misiura Ie.Iu. (доцент 

Мисюра Е.Ю.) 

ix

iw

iF

Let’s find the median interval. It’s the interval with     5,0iF

300ix 65,0iF 35,01 iF

75 



EXAMPLE (CSS) 

);[ 1ii xx

im

100–200 200-300 300-400 400-500 500-600 Sum 

20 50 60 40 30 200 

150 250 350 450 550 

0,1 0,25 0,3 0,2 0,15 1 

0 0,1 0,35 0,65 0,85 1 

PhD Misiura Ie.Iu. (доцент 

Мисюра Е.Ю.) 76 

ix

iw

iF

Let’s find the median interval. It’s the interval with     5,0iF

300ix 65,0iF 35,01 iF 100100200 h

?Me



EXAMPLE (CSS) 

);[ 1ii xx

im

100–200 200-300 300-400 400-500 500-600 Sum 

20 50 60 40 30 200 

150 250 350 450 550 

0,1 0,25 0,3 0,2 0,15 1 

0 0,1 0,35 0,65 0,85 1 

PhD Misiura Ie.Iu. (доцент 

Мисюра Е.Ю.) 

ix

iw

iF

300ix 65,0iF 35,01 iF 100100200 h

?Me





 100

35.065.0

35.05.0
300eM

77 



EXAMPLE (CSS) 

);[ 1ii xx

im

100–200 200-300 300-400 400-500 500-600 Sum 

20 50 60 40 30 200 

150 250 350 450 550 

0,1 0,25 0,3 0,2 0,15 1 

0 0,1 0,35 0,65 0,85 1 

PhD Misiura Ie.Iu. (доцент 

Мисюра Е.Ю.) 78 

ix

iw

iF

300ix 65,0iF 35,01 iF 100100200 h

?Me

35050300100
3.0

15.0
300100

35.065.0

35.05.0
300 




eM



STATISTICAL PARAMETERS (CSS) 

(NUMERICAL CHARACTERISTICS)  

OF A SAMPLE  

 5. The  mode is 

 

where     is the lower limit of the modal class (interval);   is 

the frequency of the modal class;    is the frequency of the 

class preceding the modal interval;        is the frequency of 

the class following the modal interval;     is the length of the 

modal interval    
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INTERVAL ESTIMATIONS 
 1. The confidence interval of the 

population mean 

 

 

 

Here          is the mean of a sample; 

                  is the mean of a population;  

                  is the corrected root-mean-square 

deviation of a sample; 

               is a parameter that  
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INTERVAL ESTIMATIONS 
                  

                    is a parameter that  

 

Here         is the confidence probability; 

                 is the confidence (significance) level.  

 

The basic confidence probabilities are 95%, 99% and 

99.9%. 

  

t   t 2
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INTERVAL ESTIMATIONS                   

 Task 1. A random variable has  

 

 Construct a confidence interval of the 

population mean with the confidence 

probability 95%.  
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with the confidence probability 95%.  
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INTERVAL ESTIMATIONS 
                  

 2. The confidence interval of the population 

root-mean-square deviation 

                                                      if 

 

                                                      if 

 

 The parameter                    is defined by the table 3 

with the confidence level     (95%, 99% and 99.99%)                                                         
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INTERVAL ESTIMATIONS 

Table 3 of values   nqq ,
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INTERVAL ESTIMATIONS                   

 Task 2. A random variable has  

 

 Construct a confidence interval of the 

population root-mean-square deviation 

with the confidence probability 99%.  
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STATISTICAL PARAMETERS  

(NUMERICAL CHARACTERISTICS)  

OF A SAMPLE  

  The l-th initial moment satisfies the relation   
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STATISTICAL PARAMETERS  

(NUMERICAL CHARACTERISTICS)  

OF A SAMPLE  

 The l-th initial moment satisfies the relation   

                                          

 

                                         

 

 

sх1 



k

i
iis wxх

1

22
2





k

i
iis wxх

1

33
3 




k

i
iis wxх

1

44
4

PhD Misiura Ie.Iu. (доцент 

Місюра Є.Ю.) 

102 



STATISTICAL PARAMETERS  

(NUMERICAL CHARACTERISTICS)  

OF A SAMPLE  

 8. The l-th central moment  satisfies the relation:  
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STATISTICAL PARAMETERS  

(NUMERICAL CHARACTERISTICS)  

OF A SAMPLE  

 8. The l-th central moment  satisfies the relation:  
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STATISTICAL PARAMETERS  

(NUMERICAL CHARACTERISTICS)  

OF A SAMPLE  

  Asymmetry shows a deviation of a value from its central 

position on the left or on the right:  

 

 

 where   

           – the central moment of the 3-rd order; 

           – the root-mean square deviation. 
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STATISTICAL PARAMETERS  

(NUMERICAL CHARACTERISTICS)  

OF A SAMPLE  

 10. Excess characterizes a deviation of a value from its 

central position down or up: 

 

 

 where   

 

           – the central moment of the 4-th order; 

           – the root-mean square deviation. 
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 Coefficient of variation is a ratio of a root-

mean-square deviation and a mathematical 

expectation in percent: 

 

 

 

  

 Coefficient of variation gives a possibility to 

compare a level of dispersion of values   which 

have different character. 
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