Sample Surveys and Sampling Techniques 

Getting Data

 - Statistics is really about data.  Before we can use any techniques that we learn in this class, we need to have data.  How do we get data?

1)

2)

3)

4)
Primary data – data obtained from an organization that originally collected it.

Secondary data – data obtained from an organization that did not originally collect it.

Terms:
Population:  A Population consists of all elements (i.e. individuals, items, or objects) whose characteristics are being studied.
Census:  A survey that includes every member of the population.
Sample:  A portion of the population selected for study.  
Sample Size:   Number of elements included in sample.
Sample Survey:  Technique used to collect information from a from a portion of a population
Sampling Frame: list of members of a population from which we can sample
Population Parameter:  It is a value used to describe the population data set

Sample Statistic:  A summary measure calculated from the sample data
Observational Study vs Designed Experiments: If the researcher does not impose the treatment or controls, and simply observes characteristics, then the study is observational.  If the researcher can apply a treatment to select groups, then the study is an experiment.  Designed experiments can establish causation whereas observational studies can only show association.  

Ex: Conducting a survey that asks whether or not a pill helped relieve pain is an observational study.  Selecting 2 groups and giving one a pill and one a placebo and measuring the results is a designed experiment. 

II Why sample?

In a perfect world we would always conduct a census (why).  In real life, we often sample because:
A) Time – if the population is large it could take a long time to conduct a census, surveys are quick.  Often, by the time a census is conducted, the data is obsolete

B) Cost – a census is expensive

C) Impossible to take census – for example, if we are studying bacteria, we can not examine each organism.
Random vs Non-Random Sampling: A sample is random if each element of a population has some chance of being selected.  A sample is non-random if some members.
What is wrong with sampling?
Sampling Error – aka random error – the difference between the results from a census and the results from the sample if a sample is conducted perfectly (completely random with no bias).
Non-Sampling Error – aka Systematic Error or Bias – errors that occur in the collection, recording, or summarizing of data

Types of Non-Sampling Error (BIAS): 
Selection Error:  the bias that occurs when the sample is not representative of the population.  Each element does not have an equal chance of being selected.  This often happens when we have a bad sampling frame.
Voluntary Response Error: a bias that occurs when people select themselves for inclusion in the sample.  This often occurs in online or magazine polls where people get to choose whether or not to fill out a survey.  Only those with strong opinions usually reply.
Non-Response Error: a type of selection bias that occurs when those that are selected for a random sample fail to respond.  Often occurs in mail surveys, when people have no incentive to respond.  This is less worrisome that the other biases because with some work we can estimate its effect.
Response Error: a type of bias that occurs when people provide incorrect informations.  
III.  Sample Surveys and Sampling Techniques
Convenience Sample:   Most accessible members of a population selected. 
Judgment Sample:  Where the researcher choose the sample based on what he or she thinks the population looks like.
Don’t do judgment or convenience. 
Simple Random Sampling (SRS):    Every member in the population has the same chance of being selected.
a) SRS with replacement means an element can be selected more than once

b) SRS without replacement means an element can be selected only once 

These are mathematically equivalent when selecting from very large populations.

Systematic Random Sampling:  Randomly select a number between 1 and k.  This number will represent the first member selected.  Then sample every kth member from the population.

Ex: 
List of ssn
Stratified Random Sampling:  First divide population into strata (strata are subgroups of similar elements).  Then choose a sample from each strata. 
Ex:  
Railroad tracks


Class level
Cluster Sampling:   First divide population into groups called clusters, where the clusters look like the entire population.  Then randomly select clusters.  Finally, randomly select elements from the chosen clusters. 

Ex:
Lab study habits

City Blocks
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