Chapter 1: Introduction

What are Statistics?

· Methods for organizing, summarizing, presenting, & interpreting information (data)

· Statistics “bring order to chaos”—condense large amounts

of information into smaller understandable units 

· Vocabulary & symbols for communicating about data

· How to make “judgments (about data) under uncertainty”

· A tool box 

How do you know which tool to use? 



(1) What do you want to know?

(2) What type of data do you have?
Branches of Statistics

1.
Descriptive Statistics


Tools for summarizing, organizing & simplifying data 

· Tables & Graphs

· Measures of Central Tendency

· Measures of Variability

Examples:

· Average rainfall in Oxford last year

· Number of car thefts in Cincinnati last semester

· Percentage of seniors in this class

2.
Inferential Statistics


Data from sample used to draw inferences about a population 

Tools for generalizing beyond actual observations

Generalize from a sample to a population
 

Population 

· The entire collection of events of interest 

· E.g., collection of people you want to understand  

· Doesn’t necessarily mean “big” but often is

Sample

· Subset of events selected from a population

· Intended to represent the population
Why not just collect data from the whole population?  


Sometimes impractical, often impossible!

If we cannot measure everyone in the population, does that mean we cannot study populations or make any conclusions about them?

NO!

Data from a sample can tell us something about a population

Symbols and Terminology

Parameter 
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= Values describing SAMPLES
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· Sample will not be identical to the population

· So, generalizations will have some error


· Generalizations will depend on how well the sample represents the population.

Representative sample = Sample whose characteristics are similar to population

Random sampling = each event in the population has equal chance of being selected for sample  

· RS increases chances that sample will be representative rather than biased  

example: 

Sample of 10 students from our class

Select students at random vs. select first row

· Random sampling does not guarantee no bias!  

Types of Data

1. Categorical (qualitative): records which group or category an individual/observation belongs in; it classifies; doesn’t make sense to perform arithmetic on this type of variable

E.g., gender (Female or Male)

2. Quantitative: a true numerical value; it indicates an amount; often obtained from a measuring instrument; it makes sense to perform arithmetic on these types of variables

E.g., Weight in pounds

Other examples?????




Sampling Error = discrepancy between sample statistic and corresponding popl’n parameter
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