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Topic 5. Elements of mathematical statistics

Education aims:

- to master notion of discrete and continuous random variables;

- to familiarize with the distributions of discrete and continuous random variables;

- to give the notion of main numerical characteristics of distribution of random variables;

- to show the applications of main numerical characteristics of distribution of random variables.

Abilities and skills: 

-
to know determination of discrete and continuous random variables;

-
to be able to find main numerical characteristics of distribution of random variables: mathematical expectation, variance, standard deviation;

-
to know the formula of normal distribution;

-
correlation dependence between random quantities;

-
coefficient of correlation;

-
general set and sample;
- 
point and interval evaluation of parameters of general set.
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 Control questions for theoretical study:
1. What is discrete random variable?

2. What is continuous random variable?

3. What is called distribution of random variable?

4. What are main numerical characteristics of distribution of random variables?
5. Give the formulae of main numerical characteristics of distribution of random variables.

6 Write the formula of density distribution function of normal distribution.
7. Write the formula for calculation of correlation coefficient.

8. General set and sample.

9. Point and interval evaluation of parameters of general set.

Tasks for the independent work:
Task 1.  Calculation of mathematical expectation, variance, and standard deviation.
1. The distribution law of some random variable is given by the table:

	X
	1
	3
	4
	6
	7

	P
	0.2
	0.1
	0.2
	0.3
	0.2


Find mathematical expectation, variance, and standard deviation.
2. The distribution law of some random variable is given by the table:
	X
	2
	3
	4
	7
	9

	P
	0.1
	0.2
	0.3
	0.2
	0.2


Find mathematical expectation, variance, and standard deviation.
3. The distribution law of some random variable is given by the table:
	X
	-1
	0
	1
	2
	3

	P
	0.2
	0.2
	0.3
	0.1
	0.2


Find mathematical expectation, variance, and standard deviation.
4. The distribution law of some random variable is given by the table:
	X
	-3
	-1
	0
	2
	3
	4

	P
	0.1
	0.2
	0.3
	0.2
	0.1
	0.1


Find mathematical expectation, variance, and standard deviation.
5. The distribution law of some random variable is given by the table:
	X
	2
	3
	5
	7
	9

	P
	0.2
	0.1
	0.4
	0.2
	0.1


Find mathematical expectation, variance, and standard deviation.
6. The distribution law of some random variable is given by the table:
	X
	-5
	-2
	1
	4
	8

	P
	0.1
	0.2
	0.4
	0.2
	0.1


Find mathematical expectation, variance, and standard deviation.
7. The distribution law of some random variable is given by the table:
	X
	2
	4
	7
	10
	12

	P
	0.2
	0.4
	0.2
	0.1
	0.1


Find mathematical expectation, variance, and standard deviation.
8. The distribution law of some random variable is given by the table:
	X
	-10
	-6
	0
	5
	11

	P
	0.2
	0.3
	0.3
	0.1
	0.1


Find mathematical expectation, variance, and standard deviation.
9. The distribution law of some random variable is given by the table:
	X
	1
	5
	8
	12
	15

	P
	0.2
	0.2
	0.3
	0.2
	0.1


Find mathematical expectation, variance, and standard deviation.
10. The distribution law of some random variable is given by the table:
	X
	2
	7
	10
	13
	15

	P
	0.1
	0.3
	0.3
	0.2
	0.1


Find mathematical expectation, variance, and standard deviation.
Task 2. Ascertain existence of correlation dependence between random quantities.

1. Find existence of correlation dependence between random quantities Х  and Y:
	Х
	5
	10
	7
	6

	Y
	0,1
	0,6
	0,2
	0,5



2. Find existence of correlation dependence between random quantities Х  and Y:
	Х
	3,3
	 1,6
	3,5
	2,9

	Y
	1,7
	1,2
	3,0
	2,7


3. Find existence of correlation dependence between random quantities Х  and Y:
	Х
	2
	8
	12
	15
	18

	Y
	0,1
	0,3
	0,2
	0,5
	0,8


4. Find existence of correlation dependence between random quantities Х  and Y:
	Х
	10
	20
	26
	31
	40
	45

	Y
	0,5
	0,7
	0,6
	0,8
	1,1
	1,4


Task 3. Find confidential intervals for mathematical expectation with given confidential probability.
1. The distribution law of some random variable is given by the table:
	X
	1
	3
	4
	6
	7

	P
	0.2
	0.1
	0.2
	0.3
	0.2


Find confidential intervals for mathematical expectation with confidential probability 0,95.

2. The distribution law of some random variable is given by the table:
	X
	2
	3
	4
	7
	9

	P
	0.1
	0.2
	0.3
	0.2
	0.2


Find confidential intervals for mathematical expectation with confidential probability 0,99.

3. The distribution law of some random variable is given by the table:
	X
	-1
	0
	1
	2
	3

	P
	0.2
	0.2
	0.3
	0.1
	0.2


Find confidential intervals for mathematical expectation with confidential probability 0,95.

4. The distribution law of some random variable is given by the table:
	X
	-3
	-1
	0
	2
	3
	4

	P
	0.1
	0.2
	0.3
	0.2
	0.1
	0.1


Find confidential intervals for mathematical expectation with confidential probability 0,95.

5. The distribution law of some random variable is given by the table:
	X
	2
	3
	5
	7
	9

	P
	0.2
	0.1
	0.4
	0.2
	0.1


Find confidential intervals for mathematical expectation with confidential probability 0,99.

6. The distribution law of some random variable is given by the table:
	X
	-5
	-2
	1
	4
	8

	P
	0.1
	0.2
	0.4
	0.2
	0.1


Find confidential intervals for mathematical expectation with confidential probability 0,99.

7. The distribution law of some random variable is given by the table:
	X
	2
	4
	7
	10
	12

	P
	0.2
	0.4
	0.2
	0.1
	0.1


Find confidential intervals for mathematical expectation with confidential probability 0,95.

8. The distribution law of some random variable is given by the table:
	X
	-10
	-6
	0
	5
	11

	P
	0.2
	0.3
	0.3
	0.1
	0.1


Find confidential intervals for mathematical expectation with confidential probability 0,999.

9. The distribution law of some random variable is given by the table:
	X
	1
	5
	8
	12
	15

	P
	0.2
	0.2
	0.3
	0.2
	0.1


Find confidential intervals for mathematical expectation with confidential probability 0,95.

10. The distribution law of some random variable is given by the table:
	X
	2
	7
	10
	13
	15

	P
	0.1
	0.3
	0.3
	0.2
	0.1


Find confidential intervals for mathematical expectation with confidential probability 0,99.
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