CHAPTER 1
· WHAT IS STATISTICS?

Introduction

* 
the study of making sense of data
· * 
study of statistics has four steps in making sense of data (numerical facts and figures from which conclusions or inferences can be drawn)

-
gathering data

> 
specifying the objective of the data gathering exercise

> 
identifying the variable(s) on interest

> 
choosing an appropriate design for the surveyor scientific study

> 
collecting the data

-
summarizing data

-
analyzing data

-
reporting the results of data analyses
* 
Definitions

· -
population: the set of aII measurements of interest to the researcher

· census: examination of all of the population measurements

· parameter: a number that describes to the researcher 

  

        something about the population
· -
sample: any subset of measurements selected from

   the population
· -
statistics: the objective is to make an inference about a

     population of interest based on information


     obtained from a sample of measurement


     from that population
Why Study Statistics?

· * 
two reasons

· -
everyone needs to know how to evaluate published numerical facts

· -
a person's profession or employment may require a person to


interpret the results of sampling or to employ statistical methods of


analysis to make inferences in a person's work

Statistical Process

· * 
a sequence of operations that takes inputs and turns them into outputs

· * 
statistical process control

· * 
five steps

· -
Describe the practical problem of interest and the associated population/process.

· -
Describe the variable of interest and how it will be measured.

· Describe the sampling procedure (i.e. random). 

· Describe the statistical inference of interest. 

· Describe how the statistical inference will be obtained.

Data Variability

* 
a characteristic that can take on several values   


-
qualitative: rank, classification

-
quantitative: numbers, measurements, counts

Data Sources

* 
businesses

* 
experimental study: where variables are controlled, so as to obtain

information about their influence on the variable of interest. 
Randomization assignments balance out extraneous variables.

* 
nonexperimental/observation study: no control over variable values (i.e. survey questionnaires)

* 
Personal/telephone interviews

Some Current Applications of Statistics

* 
acid rain

* 
effectiveness of a new drug product

* 
courts

* 
opinion and performances

Sampling Techniques

*          simple random sampling: consists of selecting a group of n units in such a way that each sample of size n has the same chance of being selected
*          stratified random sample: divides a population into two groups, or strata, according to a variable and then selects a simple random sample from each group

*           ratio estimation: not only uses measurements on the response of interest but also incorporate measurements on an auxiliary variable

*
cluster sampling: takes a simple random sample of groups and then

   
      samples aII the items within the selected groups
*           systematic sample: draws the sample by selecting a beginning point and selecting every tenth or fifteenth point thereafter

