Probability and Statistics Chapter 1 Notes: Introduction to Statistics

Section 1.1: An Overview of Statistics
Data: consist of information coming from observations, counts, measurements, or responses. 

Statistics: is the science of collecting, organizing, and interpreting data in order to make decisions. The use of statistics dates back to ancient Babylonia, Egypt and Roman Empire. Statistics is derived from the Latin word status, meaning “state.”

Population: denoted by N, the collections of all outcomes, responses, measurements, or counts that are of interest.  Example: All adults in America, All females in this school or Census.

Parameter: denoted by n, a numerical description of a population characteristic. Remember parameter goes with population because of the two letters p. 

Sample: is a subset of a population. Example: population of California (out of the whole United States), females in John’s Island (out of the whole state).

Statistic: a numerical description of a sample characteristic. Remember statistic goes with sample because of the two letters s.

2 Branches of Statistics
1. Descriptive Statistics: the branch of statistics that involves the organization, summarization, and display of data. Derived from populations. Example: averages.
2. Inferential Statistics: the branch of statistics that involves using a sample to draw conclusions about a population. A basic tool in the study of inferential statistics is probability. *One can never be 100% sure about inferences.  
Examples: chances of winning the lottery, and any type of predictions. 
A major theme in this course will be on how to use sample statistics to make inferences about unknown population parameters.

Section 1.2: Data Classification

2 Types of Data

1. Qualitative Data: consist of attributes, labels, or nonnumerical entries (descriptive statistics). 
Examples: colors, city names, zip codes, social security numbers, car models etc. 
2. Quantitative Data: consist of numerical measurements or counts. 
Examples: numbers on the number line (such as 7), shoe size, population, and money. 
4 levels of Measurement
1. Nominal level of measurement: are qualitative only. Data at this level are categorized using names, labels, or qualities. No mathematical computations can be made at this level. This is the lowest level of measurement. 
Examples: North, South, East, West, phone numbers, drivers license number, social security numbers, color, zip codes, nationality, numbers on sports jerseys, gender etc.
2. Ordinal level of measurement: are qualitative or quantitative. Data at this level can be arranged in order (rank), but differences between data entries are not meaningful. 
Examples: top 5 teams, response survey, low, middle, high, gold, silver, bronze medals, good, better, best, grades, 1-5 scale, ratings for movies, etc. 
3. Interval level of measurement: are quantitative. The data can be ordered and you can calculate meaningful differences between data entries. At the interval level, a zero entry simply represents a position on a scale; the entry is not inherent zero. This is the highest level of measurement. 
Examples: Temperature and years (birthday).
4. Ratio level of measurement: are similar to data at the interval level, with the added property that a zero entry is an inherent zero. A ratio of two data values can be formed so one data value can be expressed as a multiple of another. 
Examples: Rain amount, snowfall amount, miles per hour, average, age, weight, amount of money, height, salary, calories/fat grams, any AMOUNT, number of people, time, number of days, volume, blood pressure, etc. 
Section 1.3: Experimental Design
Designing a Statistical Study:

1. Identify the variable(s) of interest (the focus) and the population of the study.

2. Develop a detailed plan for collecting data. If you use a sample, make sure the sample is representative of the population.

3. Collect the data.

4. Describe the data using descriptive statistics techniques.

5. Interpret the data and make decisions statistics 

6. Identify any possible errors.
Data Collection:

1. Take a census- measure the entire population. When you are studying ALL of something. This is very hard to do and is used the least often.
2. Use sampling – count or measure of part of a population. Example: Survey: an investigation of one or more characteristics of a population, polls. 

3. Use a simulation- mathematical or physical model to reproduce the conditions of a situation or process. This is good if the process is not ethical, such as the effect of a virus spreading, effect of airplane crashes, chances of have certain number of children in the family.
4. Perform an experiment- treatment is applied to part of a population and responses are observed. Anything you are observing about the human body such as exercise, heart disease, the effect of medicine.
5 types of Sampling
1. Simple Random Sample (SRS): a sample in which every possible sample of the same size has the same chance of being selected. 
Example: Everyone has an equal chance of being selected, randomly generating numbers. 

2. Stratified  Sample: a sample having members from each segment of the population. Each of the strata (subgroup) contains members with a certain characteristic. Some of the members of each group are used.

Example: Income; low, middle or high, gender (male, female), particular age group- teenagers, adults, senior citizens, etc., freshman, sophomores, juniors, seniors, etc. 

3. Cluster Sample: a sample when the population falls into naturally occurring subgroups, each having similar characteristics. Clusters consist of geographic grouping and consist of members with all the characteristics (all age groups). All of the members of one or more groups are used.

Example: Characterize samples by regions (North, South, East or West), urban, rural, or suburban, college, high school, middle school, elementary, or majors at college, 5 math classes out of 25. 

4. Systematic Sample: a sample in which each member of the population is assigned a number. The numbers are randomly selected and sample members are selected at regular intervals (2nd, 3rd, 25th, etc.) from the starting number. 

Example: Give all the students at Clark a number (starting with one and going through the alphabet) then pick every 3rd student for a sample.
5. Convenience Sample: a sample that often leads to biased studies because it surveys the available population. 
Example: Study your statistics class, study your family and friends, because it is convenient. 
Most common abuse of statistics: Biased Sample: a sample that is not representative of the population from which it was drawn

Examples:  A drug company suggests their vitamin will improve your health by taking it daily. 

Asking questions that make one feel they should answer in a certain way, “Do you support killing innocent people in Iraq?” 
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