




	Q: 
	What is meant by Statistics ? What are its Branches ,restrictions & uses? 


	A: 
	MEANING OF STATISTICS:
The word “Statistics” which comes from the Latin words status, meaning political state, originally meant information useful to the state.
In the first place, the word statistics refers to “numerical facts systematically arranged
In the second place, the word statistics is defined as a discipline that includes procedures and techniques used to collect, process and analyze numerical data to make inferences and to research decisions in the face of uncertainty.
Thirdly, the word statistics are numerical quantities calculated from sample observations
Formal Definition of Statistics:
 Statistics is a branch of mathematics which involves the collection, organization, interpretation, and presentation of data (information). The goal is to make some sort of inference about the data that you have collected (i.e., more than half of the class spent one hour in doing a math homework).
Descriptive Statistics: 
It is that branch of statistics which deals with concepts and methods concerned with summarization & description of the important numerical data.  
Inferential Statistics:
               It deals with procedures for making inferences about the characteristics of the larger group of data or the whole called the population, from the knowledge derived from only the part of data.
Restrictions:
· It only deals with behavior of aggregates or large groups of data. It has nothing to do with what is happening to a particular individual or object of the aggregate 
·  It deals with those characteristics of things which can be numerically described 
· Statistical laws are valid on the average or in the long run. There is no guarantee that a certain law will hold in all cases. 
· Statistical results might be misleading or incorrect if sufficient care in collecting, processing and interpreting the data is not exercised 
Uses:
·         A modern administrator whether in public or private sector leans on statistical data to provide a factual basis for decision.
·         A politician uses statistics advantageously to lend support and credence to his arguments while elucidating the problems he handles.
·         A businessman, an industrial and a research worker all employ statistical methods in their work. Banks, Insurance companies and Government all have their statistics departments. 
·         A social scientist uses statistical methods in various areas of socio-economic life a nation


	Q: 
	What is population? 


	A: 
	A population is any entire collection of people, animals, plants or things from which we may collect data. It is the entire group we are interested in, which we wish to describe or draw conclusions about.
In order to make any generalizations about a population, a sample, that is meant to be representative of the population, is often studied. For each population there are many possible samples. A sample statistic gives information about a corresponding population parameter. For example, the sample mean for a set of data would give information about the overall population mean.
It is important that the investigator carefully and completely defines the population before collecting the sample, including a description of the members to be included. 
Example:
    The population for a study of infant health might be all children born in the Pakistan in the 1980's. The sample might be all babies born on 7th May in any of the years


	Q: 
	What is a Sample? 


	A: 
	A sample is a group of units selected from a larger group (the population). By studying the sample it is hoped to draw valid conclusions about the larger group.
A sample is generally selected for study because the population is too large to study in its entirety. The sample should be representative of the general population. This is often best achieved by random sampling. Also, before collecting the sample, it is important that the researcher carefully and completely defines the population, including a description of the members to be included.
Example: 
    The population for a study of infant health might be all children born in the Pakistan in the 1980's. The sample might be all babies born on 7th May in any of the years.


	Q: 
	What is Statistic? 


	A: 
	A statistic is a quantity that is calculated from a sample of data. It is used to give information about unknown values in the corresponding population. For example, the average of the data in a sample is used to give information about the overall average in the population from which that sample was drawn.
It is possible to draw more than one sample from the same population and the value of a statistic will in general vary from sample to sample. For example, the average value in a sample is a statistic. The average values in more than one sample, drawn from the same population, will not necessarily be equal.
Statistics are often assigned Roman letters (e.g. m and s), whereas the equivalent unknown values in the population (parameters ) are assigned Greek letters (e.g. µ )


	Q: 
	What is Frequency? What are the steps for making frequency distribution? 


	A: 
	Frequency:
 It is a record of how often each value (or set of values) of the variable in question occurs. It may be enhanced by the addition of percentages that fall into each category
Steps in Frequency Distribution:
 Following are the basic rules to construct frequency distribution:
1. Decide the number of classes into which the data are to be grouped & it depends upon the size of data.
2. Determine the RANGE (difference between the smallest &largest values in data) data.
3. Decide where to locate the class limit (numbers typically use to identify the classes).
4. Determine the reaming class limits by adding the class interval repeatedly.
5. Distribute the data into classes by using tally marks and sum it in frequency column. Finally, total the frequency column to see that all data have been accounted for.


	Q: 
	What is Box & Whisker Plot? 


	A: 
	Box and Whisker Plot (or Box plot):
A box and whisker plot is a way of summarizing a set of data measured on an interval scale. It is often used in exploratory data analysis. It is a type of graph which is used to show the shape of the distribution, its central value, and variability. The picture produced consists of the most extreme values in the data set (maximum and minimum values), the lower and upper quartiles, and the median.
A box plot (as it is often called) is especially helpful for indicating whether a distribution is skewed and whether there are any unusual observations (outliers) in the data set.
Box and whisker plots are also very useful when large numbers of observations are involved and when two or more data sets are being compared.


	Q: 
	What are the different ways of representing the frequency distribution graphically? 


	A: 
	There are three ways of graphical representation of frequency distribution.
HISTOGRAM:
                       A histogram consists of a set of adjacent rectangles whose bases are marked off by class boundaries along the X-axis, and whose heights are proportional to the frequencies associated with the respective classes. 
FREQUENCY POLYGON:
A frequency polygon is obtained by plotting the class frequencies against the mid-points of the classes, and connecting the points so obtained by straight line segments. 
FREQUENCY CURVE:
                      When the frequency polygon constructed over class intervals made sufficiently small for a large number observation, is smoothed, it approaches a continuous curve, such a curve is called Frequency Curve.
Types of Frequency Curves:
The frequency distribution occurring in practice, usually belong to one of the following four types. You will study about them in your next lecture.
1. The Symmetrical Distribution. 
2. Moderately Skewed Distribution. 
3. Extremely Skewed or J-shaped Distribution 
4. U-Shaped Distribution 


	Q: 
	What is meant by 5-Number Summary? 


	A: 
	5-Number Summary: 
A 5-number summary is especially useful when we have so many data that it is sufficient to present a summary of the data rather than the whole data set. It consists of 5 values: the most extreme values in the data set (maximum and minimum values), the lower and upper quartiles, and the median.
A 5-number summary can be represented in a diagram known as a box and whisker plot. In cases where we have more than one data set to analyze, a 5-number summary is constructed for each, with corresponding multiple box and whisker plots.


	Q: 
	What is Skewness? 


	A: 
	Skewness is defined as asymmetry in the distribution of the sample data values. Values on one side of the distribution tend to be further from the 'middle' than values on the other side.
For skewed data, the usual measures of location will give different values, for example, mode<median<mean would indicate positive (or right) skewness.
Positive (or right) skewness is more common than negative (or left) skewness.
If there is evidence of skewness in the data, we can apply transformations, for example, taking logarithms of positive skew data.


	Q: 
	What is Mean, Median & Mode? 


	A: 
	Mean:
The arithmetic mean is the statistician’s term for what the layman knows as the average. The arithmetic mean or simply the mean is a value obtained by dividing the sum of all the observations by their number.
THE MEDIAN:
          The median is the middle value of the series when the variable values are placed in order of magnitude. 
THE MODE:
The mode is defined as that value which occurs most frequently in a set of data i.e. it indicates the most common result.
The median indicates the middle position while the mode provides information about the most frequent value in the distribution or the set of data.
 Both median & mode are different methods of calculating the average value of data and they have their advantages & disadvantages .They are used by the statisticians according to their requirement.
 

	Q: 
	What is meant by Dispersion? 


	A: 
	Dispersion: 
The data values in a sample are not all the same. This variation between values is called dispersion. When the dispersion is large, the values are widely scattered; when it is small they are tightly clustered. The width of diagrams such as dot plots, box plots, stem and leaf plots is greater for samples with more dispersion and vice versa.
There are several measures of dispersion, the most common being the standard deviation. These measures indicate to what degree the individual observations of a data set are dispersed or 'spread out' around their mean


	Q: 
	What is meant by mid-rang and mid-quartile range and what is the difference between these two ranges.? 


	A: 
	MID-RANGE: If there are n observations with x0 and xm as their smallest and largest observations respectively, then their mid-range is defined as Mid range=X0+Xm/2. It is obvious that if we add the smallest value with the largest, and divide by 2, we will get a value which is more or less in the middle of the data-set. MID-QUARTILE RANGE: If x1, x2… xn are n observations with Q1andQ3 as their first and third quartiles respectively, then their mid-quartile range is defined as Mid Quartile range= Q1+Q3 /2. Difference: They both used as measures of central tendency because they both provide us with more or less the middle value of data. The difference is that the mid-quartile range is an attempt to address the problem of the range being heavily dependent on extreme scores. An mid-quartile range represents the middle 50% of the scores in the distribution. 


	Q: 
	What is the relation between these two Moments & Moment Ratios . ? 


	A: 
	Moments: A moment designates the power to which deviations are raised before averaging them. Moment ratio: These are certain ratios in which both numerators and the denominators are moments. 


	Q: 
	What is the difference between cumulative frequency distribution and Cumulative Frequency Polygon?. 


	A: 
	There is no difference between cumulative frequency distribution & Cumulative Frequency Polygon,because the graph of cummulative frequency distrbution is known as Cumulative Frequency Polygon/ogive. 


GLOSSARY

	Average: 
	A single value which intended to represent a distribution or a set of data as a whole is called an average. It is more or less a central value around which the observations tend to cluster so it is called measure of central tendency. Since measure of central tendency indicate the location of the distribution on X axis so it is also called measure of location. 

	Data.: 
	A well defined collection of objects is known as data. 

	Event.: 
	the possible outcomes of an experiment is known as event. 

	Interval Scale: 
	A measurment scale possessing a constant interval size but not true zero point is called an Interval Scale. 

	Mode: 
	The mode is a value which occures most frequently in a set of data i.e. it indicates the most common result 


	Median: 
	Median of a set of values arranged in ascending or descending order of magnitude is defined as middle value if the number of values is odd and mean of two middle values if the number of values is even.Median is a value at or below which 50% of data lie. 

	Nominal Scale: 
	The classification or grouping of observatoins into mutually exclusive qualitative categories is said to constitute a nominal scale e.g students are classified as male and female. 

	Ordinal Scale: 
	It includes the characteristic of a nominal scale and in addition has the property of ordering or ranking of measurments e.g the performance of students can be rated as excellent,good or poor. 

	Pie Chart: 
	Pie Chart consists of a circle which is divided into two or more mars in accordance with the number of distinct classes that we have in our data. 


	Population: 
	The collection of all individuals,items or data under consideration in statistical study is called Population. 

	Ratio Scale: 
	It is a special kind of an interval scale in which the scale of measurment has a true zero point as its origin. 

	Statistical Inference: 
	Statistical Inference is an estimate or prediction or some other generalization about a Population based on information contained in a sample. 


	Statistics: 
	Statistics is that science which enables to draw conclustions about various phenomena one the basis of real data collected on sample basis. 


	statistics 2: 
	Statistics is a science of facts and figures. 


	Sample: 
	Sample is that part of the Population from which information is collected. 

	What is meant by order?.: 
	Order: Arrangement of objects in ascending or descending way is known as order. 


LINKS

	http://bobhall.tamu.edu/FiniteMath/Module8/Introduction.html:


	
	introduction to basic concepts of statistics


	http://www.andrews.edu/~calkins/math/webtexts/stat05.htm#RANGE:


	
	Measures of Dispersion


	http://www.stats.gla.ac.uk/steps/glossary/alphabet.html:
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