Unit 9
Probability and Statistics

· We use statistics to manage and shape our everyday lives

· Literally everything you do is based on statistics and probability

Statistics can be dangerous

· Because we rely so heavily on statistics, people can manipulate those statistics to affect our understanding

· Companies and groups can use statistics to make things seem different than they actually are

· Health, popular entertainment, money, etc are all guided and adjusted based on statistics

Bias

· Bias is a term used to refer to people who have a specific reason for doing statistics and manipulate those statistics to fit their reason

· Bias is basically cheating

· To do a proper study, you must be very careful to try and avoid any bias in your statistics

Probability Vs. Judgment

· Probability is the chance of something happening given all possible outcomes

· It is based entirely off of math and is specific in its values

· Probability suggests the likelihood of an outcome based on all possible outcomes

· Subjective Judgment is based on surveys and people’s opinions

· People often feel that something will happen one way or another based on personal opinions

Assumptions

· An assumption is when we change something about our way of studying that could potentially affect our results

· We make assumptions to make our jobs easier, but they can often lead to bad statistics

· To make your conclusion as valid as possible, assumptions must be minimized

Experimental Probability vs Theoretical Probability

· I can imagine flipping a coin and figure out probability

EX. There are 2 sides, but only 1 side is heads



P(Heads) = ½


Probability = 
  what you want to happen




What could possibly happen

· This is called Theoretical Probability because it all happens inside our brain

· Experimental Probability is what happens when we actually try an experiment and we tabulate our results

Experimental Probability = number of successes








Number of tries
· Ideally, both should give very similar answers, however, experimental probability is usually off by a little bit

· The number of trials or attempts plays a big factor in that difference

· If you try multiple times, your results will be much closer to theoretical probability

Problems with Collecting Data

· There are multiple problems that have to be considered when collecting data from people

1) Bias

· Make sure the survey/questions are phrased so that your personal beliefs do not influence their answers

2) Use of Language

· Make sure you are careful how you ask the question to avoid any sensitive topics

· Should not suggest an answer

3) Timing
· When you ask the question may affect the results

4) Privacy

· The privacy of the person answering questions is very important

5) Cultural Sensitivity

· Take into account the feelings of specific cultures you may be asking

6) Ethics

· When collecting data, it can only be used for the reason stated on the survey

· Using it for other purposes is considered wrong

7) Cost

· Some assumptions and changes might have to be made to make your collection affordable

· This can skew your results

8) Time

· Similar to cost, time must be considered

Sample vs Population

· A population is an entire group of people

EX. Gamers – 
the population is all people who play video games

· A sample is a small group from a population

EX. 
I could ask 100 people at EB Games about their opinion on Pokemon Go

Selecting a Sample

· A sample has to be carefully selected to make sure it

A) Is random

B) Represents the population

· There are 6 ways to select a sample

1) Simple Random Sampling

· Every member of the population has an equal chance of being selected

2) Systematic or Interval Sampling

· Ask every 50th person or test every 100th item at a factory

3) Cluster Sampling

· Select 50 people from a population and ask them to take a survey

4) Self-selected Sampling

· People who volunteer for the survey

5) Convenience Sampling

· Sample is selected for ease of study

6) Stratified Random Sampling

· Population is broken into groups and then small samples are taken from each group

When choosing samples for a survey or data collection, you should make every attempt to make the sample as random and as representative as possible
