5.1 Designing Samples

Observational studies:

Experiments:

Explanatory variable:

Response variable:

Confounded:

Simulation:

Statistical inference:

Population of interest:

Sample:

Sampling:

Census:

Biased:

Biased Sampling Methods:

1. Voluntary Response Sample:

2. Convenience Sampling:

Unbiased Sampling Methods:

1. SRS:

2. Probability Sample:

3. Stratified Random Sample:

4. Multistage Sampling Design:

5. Systematic Sampling:

5.2 Designing Experiments
experimental units

subjects

treatment

factors

placebo

placebo effect

control group

experimental group

Three Basic Principles of Experimental Design

1) Control

2) Randomize

3) Replicate

completely randomized design

Example #1:
What is the best way to answer each of the questions below: an experiment, a sample survey, or an observational study?  Explain your choices.

1) Are people generally satisfied with how things are going in the country right now?

2) Do college students learn basic accounting better in the classroom or using an online course?

3) How long do your teachers wait on the average after they ask their class a question?

Example #2:

New varieties of corn with altered amino acid content may have higher nutritional value than standard corn, which is low in the amino acid lysine.  An experiment compares two new verities, called opaque-2 and floury-2, with normal corn.  The researchers mix corn-soybean meal diets using each type of corn at each of three protein levels, 12% protein, 16% protein, and 20% protein.  They feed each diet to 10 one-day-old male chicks and record their weight gains after 21 days.  The weight gain of the chicks is a measure of the nutritional value of their diet.

a)  What are the experimental units and the response variable in this experiment?

b)  How many factors are there?  How many treatments?  How many experimental units does the experiment require?

c)  Use a diagram to describe a completely randomized design for this experiment.
5.2 More on Designing Experiments







double-blind

matched-pairs design

block

block design
Example #1

Do consumers prefer the taste of a cheeseburger from McDonald’s or from Wendy’s in a blind test in which neither burger is identified?  Describe briefly an experiment that could be used to answer this question.

Example #2

Is the number of days a letter takes to reach another city affected by the time of day it is mailed and whether or not the zip code is used?  Briefly describe the design of a two-factor experiment to investigate this question.  Be sure to specify the treatments exactly and to tell how you will handle lurking variables such as day of the week on which the letter is mailed.

5.3 Simulations

What is a simulation?

Example (Yates #5.69):  A certain game of chance is based on randomly selecting three numbers from 00 to 99, inclusive (allowing repetitions), and adding the numbers.  A person wins the game if the resulting sum is a multiple of 5.

a) Describe your scheme for assigning random numbers to outcomes in this game.

b) Use simulation to estimate the proportion of times a person wins the game.

Run the simulation 30 times.  Then, perform the following 2 commands.

· FPart(L2/5) ( L3

· (L3 = 0) ( L4

What do these commands do?  

If you sum L4, how can you use this information to estimate the proportion of times a person wins the game?
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