CLASS 13   10/16/03   DRAFT  

GO OVER OLD HOMEWORK

NEW HOMEWORK

p. 167  3.1, 3.2, 3.2  
p. 170  3.4  what is the sampling frame?
p. 170  3.6   p. 179  3.13
p. 184  3.26   [random digits]
p. 173  3.7   p. 207  3.65  [simple random samples]

p. 176  3.10    p. 185  3.28   (stratified)   
p. 180  3.15   p. 185  3.30 (bias and wording)

p. 181  3.16    p. 185  3.31  sample size

CHAPTER 3  PRODUCING DATA

We have spent and will spend a great deal of time on describing analyzing data.  However, it is equally important to be aware of how to produce data that allow you to describe and make inferences concerning some population.  

Key Ideas:

Obsevation vs. Experiment

Observational Study-  observe individuals and measure variables of interest with no attempt to influence responses.  

Example:  polling to predict an election

Experiment  --imposes some treatment on individuals in order to observe responses. 
      Example ---effect of nitrogen level on growth of corn

                    observe height and nitrogen levels in different places

                     set up experiment with different levels of nitrogen 

Confounding—two variable are confounded when their effects on the response variable cannot be distinguished from each other.  For example in the nitrogen example, perhaps the amount of water, sun, or other qualities of the soil are confounded with the level of nitrogen.  Experiments are often designed and used to avoid confounding.

DESIGNING SAMPLES

Population---the entire group of individuals we want information about.

Sample--- the part of the population we actually examine in order to gather information.

See problem 3.13  Sampling Frame  list from which sample is actually selected

Types of Samples:

Voluntary response sample---one where people choose themselves by responding to a general appeal.  [get people with strong opinions, especially negative ones.]

    e.g.  ask students to fill out a form about food in the dining hall.

    This is an example of convenience sampling, one where you get the people easiest to reach.

This leads to BIAS.    A design is biased if it systematically favors certain outcomes.  [need not be intentional]

Simple Random Samples (SRS) of size n consists of n individuals from a population chosen in such a way that every set of n individuals has an equal chance of being the sample selected.

Note:  There are other sampling techniques that give each individual the same chance of being selected but not every sample has equal chance of selection.  (10 men and 10 woman—n=2 choose one man and one woman--- cannot get any sample of 2 woman so this is not a simple random sample.)

How do we get a SRS.  Can use a table of RANDOM DIGITS.

It is a string of the digits 0-9 with 2 properties---1. each entry is equally likely to be any of the 10 digits,  2.  The entries are independent of each other.  (Knowledge of one part of the table gives no information about another part of the table.)

Explain how to create a SRS by selecting a random sample from the class.  

OTHER SAMPLING DESIGNS

Probability Sample—each member of a population has a known positive chance to be selected.  (The one man one woman example above is a probability sample, as is the following one.  These are not SRS.)
Stratified Random Sample---First the population is divided into groups of similar individuals called strata.  Then choose a separate SRS in each strata and combine these SRS’s to form the full sample.  [This is done in political polling.]

MULTISTAGE SAMPLING

Pop so large do stages,  Regions (select one state from each),state (select rural, town, city) SRS from there

National sample of households or people usually use methods that choose the sample in stages. Book discusses the Current population Survey which gather information about employment an unemployment.  They conduct interviews in about 50,000 households each month.  See page 176 for the way this is done.

CAUTIONS ABOUT SAMPLE SURVEYS
Undercoverage---some groups in the population are left out of the process of choosing a sample

Nonresponse--- an individual in a sample can’t be contacted or refuses to cooperate.

(CENSUS has the two problems above.)
Response Bias---Interviewer or type of question may cause this.

Wording of Questions can affect responses.  

INFERENCES ABOUT POPULATIONS

Key fact:  larger random samples give more accurate result than smaller samples.  [This is only true for probability samples.]

DESIGNING EXPERIMENTS

individuals---experiment units    human called subjects

experimental condition applied   treatment

explanatory variables ----often called factors
may apply a different value (level) of a factor.

