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GUIDELINES FOR TOPIC TRAINING
The aim of the class: to familiarize students with the types of variation series (rows), to get the skills of construction the variation series (rows).
Need to know:
· program questions:

· theory and definition of the variation series (rows);

· classification of the variation series;

· methodological foundations for construction and using the variation series.
Need to be able to:
· to build ranked and unranked variation series (rows); 

· to distinguish between simple, grouping, interval variation series (rows), discrete and continuous.; 

· construct the interval variable.

The form of the lesson: a practical lesson.

Location: classroom of the department.

Methodical support of the lesson:

· methodological recommendations for studying the topic;

· methodical literature: a workbook for students (basic training);

· presentation materials;

· test tasks.
The algorithm of the class: After verifying presence of students teacher announces topic and goal of class, explains relevance of it’s study and ability to use in practice. 
Using educational materials provided by teacher students learn material on their own topics and perform specified tasks. At the end of class teacher will ask student what issues have arisen in preparation of topic and helps to ensure a sufficient understanding of them. Then teacher moves to control students' knowledge on basic theory material.

Applicable forms of control: oral questioning of students, theoretical or problematic discussion, prompt controls on options-time to complete 5–7 minutes, daily control of theoretical knowledge – individual tasks or task for several options, including 3–4 theoretical questions (time to complete not more than 20 min.), execution of tests followed by analysis of answers.

After control of theoretical knowledge teacher makes general conclusion on studied subject, sums up control of theoretical knowledge of students, as well as announcing to students their received assessment and homework.

Plan of the lesson timing duration of occupation percentage:
	1
	Introduction into class
	up to 5%

	2
	Studying of  key themes and issues control of theoretical knowledge
	90%

	3
	Summarizing and announcement homework theoretical knowledge
	up to 5%

	
	Total
	100%
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BASIC THEORETICAL MATERIAL

FOR PREPARATION FOR THE LESSON

1. The essence of variation and types of the variation series (rows)
The primary statistics data that a researcher receives are often represented by an unordered sequence of numbers. This sequence characterizes one or another side of the studied process or phenomenon connecting to the variability of the statistical feature. Variability is a universal feature of living organisms which helps to acquire new quantitative and qualitative characteristics under the influence of both external, and internal environmental factors.

The obtained quantitative results of a statistical research (clinical, laboratory, etc.) can often be numerous and as a result they are inaccessible for their further generalized characteristic (calculation of mean values, diversity criteria, reliability, etc.). Thus it is necessary to construct a variable for processing of the statistical material first.

A measure of a single characteristic that can vary is called a variable.
Variation series (rows) can be ranked and unranked (nominal).
An ordinal (ranked) variation series (rows) is a series of numerical measurements of a certain characteristic, differing in magnitude and arranged in a certain sequence (increasing or decreasing). 

In unranked (nominal) the numerical values are not arranged consecutively (don`t have rank order).
The variation series includes the variant (x), the frequencies (f) and the total number of observations (n). 

The variant is each numerical value of the studied characteristic. 
The frequency is the absolute number of individual variants in a statistical aggregate. It indicates how many times this variant occurs in variable.

In addition, the variation series (rows) can be:

·  simple;

·  grouping (weighted);

·  interval.

A simple variation series (rows) is a series of numerical measurements where each variant occurs only 1 time.

A grouping (weighted) variation series (rows) is a series of numerical measurements where at least one of the variants occurs two or more times.

An interval variation series (rows) is such a variation series where the variants are divided into groups.

The variation series (rows) can be closed and open. If the extreme variants have a specific upper and lower bound, then such variation series is called closed.

If at least one extreme variant is not closed (for example: age 60 years and older, height up to 120 cm and others) then this variation series is open.

Furthermore, the variation series are divided into discrete and continuous.
Variation series which are consisting of the discrete countable characteristics (signs with only single value without intermediate values. As a rule, such signs are expressed by integers – the number of floors in the house is 1, 2, 3, 4, etc., the number of children in the family – 1, 2, 3, 4, etc.) are called discrete variation series (rows). If the studied characteristic can take any numerical value, then this variation series (rows) is called continuous.
The most common is the interval variation series (rows). It is suitable if we have a large number of observations (more than 30), the variants are represented as closed groups with a certain interval.
2. Features of constructing an interval variation series (rows)
The construction of an interval variation series (rows) includes the following steps:
1) determination of the number of the group;

2) determination of the interval between groups;

3) definition of the beginning, middle and end of the group;

4) the distribution of data into group;

5) graphic image of the variation series (rows).

Stage I: determination of the number of groups in the variation series (rows).
The number of groups depends on the number of observations. A table has been compiled based on the special calculations. This table shows how many groups are to be in the variable depending on the number of calculations. For the number of observations (n) = 31–45, 6–7 groups are recommended. It is necessary to increase the number of groups if there are a large number of observations, so that the extreme variants can be included. 
The grouping is carried out according to the standard procedures when computer technology is used to process statistical data. Sturge’s formula is one of the methods to determine the optimal number of groups:
r=1+3.322
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where, r – the number of groups, 

n – number of observation units.

Stage II: determining the interval value (i) between groups:
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where, r – the number of groups. 
The interval is better to be rounded off to an integer and it is better to have an odd number so that the middle of the group is expressed by an integer that is divided by the interval.

Stage III: definition of the beginning, middle and end of the group.

First of all, it is necessary to determine the middle of the first group. We focus on the minimum option. The nearest variant which is divided by the interval value will be the middle of the group. For other groups the middle can be found as follows: we add the interval value to the middle of each previous group. To determine the beginning of the group it is necessary to subtract 
[image: image4.wmf]2

1

-

i

 from its middle. And to get the end of the group we add this value to the middle. 

Stage IV: distribution of observation units into groups. 

The frequencies (f) of the variable is obtained the next way: the number of the variant in each group is counted down and the result is written into the table.

Stage V: graphic image of the variation series (rows). 
It is necessary to construct the ordinate axes: the abscissa axis (x) and the ordinate axis (y). The abscissa axis (x) serves to represent the examined values (among the groups) of the studied characteristic (length, body weight, pulse rate, etc.); ordinate axis (y) – to represent the number of cases with a given characteristic’s value. Graphic image of the variation series makes statistical data foreseeable, available for analysis and further study.

For a discrete variation series, the central variant is defined as half the sum of one interval, and for a continuous variation series it is defined as the half-sum of the initial values of two adjacent intervals.

The general characteristic of the variation series (rows) is carried out through the following parameters: arithmetic mean (
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), standard deviation (
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), mean squared deviation (Mx), coefficient of variation (Cv), amplitude (Хмах – Хмin).

There are certain requirements to the interval ranked variation series (rows). They must be observed while constructing the variable:

1. The variation series must be continuous.

2. Groups should have the same interval.

3. Variants should be placed in a certain sequence (by increasing or decreasing)

4. Open groups are not desirable.

5. Each variation series (rows) must have its own name.

PRACTICAL TASKS

Individual work:

At the enterprise H, 36 people were examined during the medical examination. The respiration rate data were obtained: 14, 18, 17, 14, 16, 17, 19, 17, 18, 21, 20, 19, 18, 17, 17, 14, 14, 14, 15, 15, 15, 15, 16, 16, 20, 18, 19, 16, 16, 17, 18, 18, 19, 20, 21, 22. It is necessary to construct a grouping variation series. Identify the name and give a characterization.

	х
	f

	14
	5

	15
	4

	16
	5

	17
	6

	18
	6

	19
	4

	20
	3

	21
	2

	22
	1

	
	∑ = 36


Characteristic of the constructed variation series: a variation series is grouping one, ranked, discrete.
TEST TASKS

	1.
	A variation series (rows) consists of a variant. This is the numerical value of the signs that are being studied. Identify the second component of the variation series (rows):

	
	А
	Amplitude

	
	B
	A set of qualitative attributes 

	
	*C
	Frequencies 

	
	D
	Mean squared deviation

	
	E
	Standard deviation

	2.
	Variation series (rows) are constructed to determine the arithmetic mean values. What is the name of each numerical value of the studied characteristic?

	
	А
	Frequencies 

	
	B
	Mean

	
	C
	Median

	
	D
	Moda

	
	*E
	Variant

	3.
	Various parameters are calculated based on the variation series (rows). Determine the parameter of the variable:

	
	А
	Deviation variant from the mean

	
	B
	Frequencies

	
	* C
	Mean 

	
	D
	The number of observation units

	
	E
	Variant multiply by frequency

	4.
	Various parameters are calculated based on the variation series (rows). Determine the parameter of the variable:

	
	А
	Deviation variant from the mean

	
	B
	Frequencies

	
	* C
	Mean squared deviation

	
	D
	The number of observation units

	
	E
	Variant multiply by frequency

	5.
	Various parameters are calculated based on the variation series. Determine the parameter of the variable:

	
	А
	Deviation variant from the mean

	
	B
	Frequencies

	
	* C
	Mean squared deviation

	
	D
	The number of observation units

	
	E
	Variant multiply by frequency

	6.
	Various parameters are calculated based on the variation series (rows). Determine the parameter of the variable:

	
	* А
	Coefficient of variation

	
	В
	Frequencies

	
	С
	Mean squared deviation

	
	D
	The number of observation units

	
	Е
	Variant multiply by frequency

	7.
	The variation series is characterized by such parameters: limit, amplitude, mean, standard deviation, coefficient of variation. Which of the following is also a parameter of the variation series (rows)?

	
	A
	Coefficient of variation

	
	B
	Frequencies

	
	* C
	Mean squared deviation

	
	D
	The number of observation units

	
	E
	Variant multiply by frequency

	8.
	A variation series (rows) where variant occurs only once is called:

	
	A
	Absolute

	
	B
	Grouping

	
	C
	Interval

	
	*D
	Simple 

	
	E
	Standard

	9.
	A variation series (rows) where variants can only be represented by integers and cannot be fragmented are called:

	
	A
	Descriptive 

	
	B
	Continuous

	
	*C
	Discrete

	
	D
	Simple

	
	E
	Complex

	10.
	A variation series (rows) where variants can be represented by integers and fractional numbers, are called:

	
	A
	Descriptive 

	
	* B
	Continuous

	
	C
	Discrete

	
	D
	Simple

	
	E
	Complex

	11.
	Various parameters are calculated based on the variation series (rows). Determine the parameter of the variable:

	
	* А
	Amplitude

	
	В
	A set of qualitative attributes 

	
	С
	Frequencies 

	
	D
	Mean squared deviation

	
	Е
	Standard deviation

	12.
	The following data was obtained (body length in cm) during the studying of the physical development of the first-year students
x 150–153 154–157 158–161 162–165

f         1              3            3             2

What is the variation series (rows)?

	
	А
	Complex 

	
	В
	Dynamic 

	
	*С
	Interval 

	
	D
	Non-ranked

	
	Е
	Simple

	13.
	The following variation range was constructed (body length in cm) during a medical-social study of the average height of newborns:

x 0.56 0.57 0.58 0.59 0.60 0.61 0.62 0.63

f    1      3      5      7      5      3      2      1

What is the variation series (rows)?

	
	А
	Complex 

	
	В
	Dynamic 

	
	*С
	Grouping 

	
	 D
	Interval


	
	Е
	Simple

	14.
	It was necessary to calculate the average score during studying the progress of the fifth-year students. The following data (estimates) were obtained:

x "2" "3" "4" "5"

f   5   24   75  27

What is the variable?

	
	А
	Complex

	
	В
	Dynamic

	
	С
	Non-ranked

	
	* D
	Ranked

	
	Е
	Simple

	15.
	An assessment of the physical development of the children aged from 9 to 12 was conducted at a school in Kharkiv during a periodic medical examination. A variable was constructed (body weight in kg) based on the data about their weight:

x 54 55 56 57 58 59

f   1   1   1   1   1   1

What is the variation series (rows)?

	
	А
	Complex

	
	В
	Grouping

	
	С
	Non-ranked

	
	D
	Ranked

	
	*Е
	Simple

	16.
	Biological and morpho-functional development of children are characterized in assessing their physical development. The following variable was obtained (growth in body length standing in cm) during the studying one of the indicators of the biological development of children in preschool institutions of the city of N :

x 95 96 97 98 99 100 101

f  1   1   1   1   1     1    1

What is the variation series (rows)?

	
	А
	Complex 

	
	В
	Grouping 

	
	*С
	Non-interval 

	
	D
	Non-ranked 

	
	Е
	Ranked

	17.
	Here is a statistic data about the duration of inpatient hospital treatment of patients with gastric ulcer:

x 15 16 17 18 19 20

f   1   1   1   1   1  1

What is the variation series (rows)?

	
	А
	Complex 

	
	*В
	Continuous

	
	С
	Grouping

	
	D
	Interval

	
	Е
	Simple

	18.
	A variable was constructed in order to assess the morpho-functional development of children in nursing in orphanages. This variable reflects their weight:
x 55 56 57 58 59 60

f   1   1  1    1   1   1

What is the variation series (rows)?

	
	А
	Complex 

	
	В
	Grouping

	
	С
	Interval

	
	D
	Non-ranked

	
	*Е
	Ranked


CONTROL QUESTIONS
1. What is a variation series (rows)?

2. What are the elements of the variation series (rows)?

3. What kinds of variation series (rows) do exist?

4. What parameters are characterizing the variation series (rows)?

5. What variation series is simple?

6. What variation series is grouping?

7. What variation series is interval?

8. The order of compiling an interval variation series (rows), its stages?

9. What requirements should be observed when constructing an interval variation series (rows)?
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