Elementary Survey Sampling Notes
Elements of Sampling
Topic 1: Introduction to Sampling
1993 Newsflash “Twenty-two percent of Americans doubt that the Holocaust ever occurred.”
The question that was asked in the Roper poll: “Does it seem possible or does it seem impossible to you that the Nazi extermination of Jews never happened?”
The response obtained in Roper poll: 22% seemed possible, 12% did not know, 65% impossible
The question that was asked in the Gallup poll: “The term Holocaust usually refers to the killing of millions of Jews in Nazi death camps during World War II. In your opinion, did the Holocaust: definitely happen, probably happen, probably not happen, or definitely not happen?”
The response obtained in Gallup poll: 83% definitely happened, 13 probably happened, 1% definitely did not happen
Gallup then asked the question that was asked in the Roper poll. 37% said that it seemed possible that it never happened. What do you think of this response?
Compare and contrast the two polls and their respective outcomes.
How do surveys manufacture news?
What decisions do you make that depend on data?  How might that data be tainted?
Surveys are used in an attempt to make an inference about a population by using samples. What can go wrong? Why risk using samples instead of populations?
How our society collect data in order to make decisions:
A. Harris & Gallup – opinions about politics, religion, sports, entertainment, etc. – news & politics
B. Nielson – ratings – determine which shows will be cancelled
C. Census Bureau – age, sex, rent or own, race, education, language, place of birth, marital status, veteran status, occupation, income, etc. – government allocation of funds and number of congressman per state
D. Bureau of Labor and Statistics (BLS) – buying habits of consumers - Consumer Price Index – measures inflation, an economic indicator, determines wages and federal health and welfare programs.
E. Companies – Marketing (what to market, where to market, how to advertise) – Some firms conduct their own surveys. Some forms purchase them from other sources. 
Course Goal:    Make inferences about populations using samples -  How do we design surveys and take samples from populations that 1. minimize cost and 2. obtain a certain quantity of quality information? Reliable information is information with minimal bias that has below a certain acceptable error level. We will concentrate on situations in business, social sciences and natural resource management (not physical science.)
Topic 2: Terms: Our inferences about population parameters from a sample often take the form of estimating the mean or proportion.
An element is an object on which a measurement is taken. (i.e. A registered voter)
A population is a collection of elements about which we make an inference. (i.e. all registered voters in a community) The population must be determined before a sample is taken!
Sample units are non-overlapping collections of elements from the population that cover the entire population.  (i.e. households of voters (collections of elements) or voters (1 element))
A frame is a list of sampling units. (i.e. list of all voters or the phone book for households) A frame may be a snapshot in time that is not up-to-date. Surveys may use multiple frames such as: city blocks, household units and apartment numbers.  A sample is a collection of sampling units drawn from a frame or frames.
Topic 3: How to select a sample and design a survey
If Ɵ is a parameter of interest and Ӫ is an estimator of Ɵ, then we should specify that Ɵ and Ӫ differ in absolute value by less than some value B.               | Ɵ - Ӫ | < B
We also must state a probability (1-α), that specifies the fraction of times in repeated sampling we require the error of estimation to be less than B.                  P(error of estimation <B) = 1 – α
Usually B is two standard deviations from the estimator, so 1 – α = .95 for bell shaped distributions.
After this is accomplished, we will compare different designs to decide which procedure yields the desired precision at the minimum cost.
Probability Sampling: Sample designs that are based on planned randomness are called probability samples.
In a simple random sample, each sample of size n has the same chance of being selected.
A stratified random sample occurs when the population is split into groups, or strata, and a simple random sample is taken from each group. (i.e. income level – auxiliary variable would be income level)
Ratio estimation in surveying plots of land to determine the number of female animals (yikes! - hard to determine – not fun!) you could survey a sample in order to estimate the ratio of females to total animals , take a count of all the animals and then multiply the result by the total animals on all the land.
Cluster sampling occurs when the population is divided into groups, or strata, and you take a random sample of the groups and then sample of items within the groups (clusters).
Quota sampling (Non-Probability Sampling!!!) – occurs when the population is put into subgroups. A target number, or quota, is collected from each sub-group.  (i.e. ratio of sex, age, income, education, etc.)
Larger samples are more accurate but the size of the sample is not quite as important as the fundamental equal probability of selection principal. (i.e. A badly selected poll of one million people may be less representative of all American than a randomly selected sample of 1000 people!)
Topic 4: Sources of Errors on Surveys
These errors can be divided into two major groups:  Nonobervation and Observation
Errors of Nonobservation – Sampled elements make up only part of the target population – attributed to sampling, coverage or nonresponse
Errors of Observation – Where recorded data deviate from the truth – attributed to the interviewer, respondent, instrument, or method of data collection
Errors of Nonobservation: Happen even when sampling & measuring are accurate.
A. Sampling Error – is produced simply because it is a sample and not a census. Sampling error can be estimated for probability samples. Methods to control this error are the topic of this class.

B. Errors of Coverage – occur because the frame does not match perfectly to the target population (i.e. phone book/unlisted numbers or mail surveys/outdated list of property addresses)

C. Nonresponse – is the most serious of these. A large nonresponse percentage does not always mean the survey is not accurate. A good survey must obtain some information on the nonresponding group in order to measure how far from the respondent group it may be.

1. Inability to contact the sampled element – you need to interview the elements that were randomly selected – not making convenient substitutions that lead to bias

2. Inability of the person responding to come up with the answer to the question of interest – Why is it detrimental to have a large percentage of people answer “don’t know”?

3. Refusal to answer – most serious – People refusing to answer surveys in increasing numbers. – Highest refusal rates come from elderly, poorly educated and single person households. How many sales calls begin by mentioning that they are conducting a survey?

4. Lowering refusal rates:
A. Alerting respondents in advance that they have been selected to participate in a survey and explain how that survey is beneficial
B. Token of appreciation
C. Reminder letters\
D. Mentioning how short the phone interview will be
Errors of Observation:
A. Interviewers – must read questions with the appropriate emphasis, must be trained, be friendly instead of forceful, male interviewers get more cooperation from males (same for similarities in female, race and ethnical background).
B. Respondents – must understand the question and options to answer, questionnaires must be clear and short, prestige bias (exaggerating income), intentional deception

C. Measurement – units must be defined, respondents should not be relied upon to make calculations (i.e. How tall are you in inches?), words must be defined (i.e. children, unemployed, education)

D. Method of data collection – Most common are personal and telephone interview – if done well, response rates can be 60 to 75% and higher
1. Personal interview – people usually respond better when confronted by a person, interviewers are costly and have to be well trained
2. Telephone interview – Less expensive than personal interview (less travel), frame may not correspond to the population – must be shorter than personal interviews because people get impatient on the telephone faster than in person & can hang up
3. Self administered questionnaires – usually mailed – must be designed to encourage participation – savings in cost compared to interviews – higher nonresponse rate or bias (need to have follow up call or letter) – Web surveys are growing more popular but the young and technically astute are much more likely to respond (bias)

E. Direct Observation – You could assign a person to count the number of people that run a red light at a particular intersection.  – The observation may not be people (i.e. crop growth). – Sometimes electronic counting equipment is used in order to eliminate human error and cut cost.
Reducing Errors in Surveys:
A. Callbacks – callbacks should be done on different days of the week and hours of the day – early evening hours  – callbacks can establish if the nonrespondents differ greatly from the respondents  

B. Rewards and Incentives – may be a cash reward for participation – might be a product sample after completing a survey – incentives to respond can cause bias – prepaid monetary rewards are more effective

C. Trained Interviewers – the training of the interviewer directly effects the quantity and quality of the information obtained – good interviewers ask questions in a way that will encourage honest responses and can tell when the respondent is confused – interviewing must be practiced in front of experienced interviewers in order to improve

D. Data Checks – someone other than the interviewer should check to be sure that the questionnaire is completely filled out – ranges can be checked (i.e. age 1040) – age checked with birth date – sample data can be checked against known data   

E. Questionnaire Construction – After the sample selection, this is the most important component of a survey.

Topic 5: Questionnaire Design

We will endeavor to minimize nonsampling error as much as possible in the design of the questionnaire. The following are a list of four areas of concern

1. Question Ordering – Consider the following two questions:
A. Will you support an increase in state taxes for education?
B. Will you support an increase in state taxes?
How does the A,B order versus the B,A order effect the answer to B? (More people will respond positively to B if asked in the B,A order.)
In a 1979 survey, 60% of people said they were happy in their marriage. When a general happiness question came before the marital happiness question, 52% said that they were very happy. When it came after, only 38% said that they were very happy.
In a series of questions involving ratings, the first question tends to receive more extreme ratings. In a list of long wordy choices, the last is usually chosen. In a long list, items at the top have the advantage.
Some Solutions:
A. Print questionnaires with different orderings or different subsets of the sample
B. Using show cards or repeating the question as often as necessary in an interview so that the question and possible answers are clearly understood
C. Carefully explaining the context in which a question was asked in the analysis of the survey data

2. Open versus Closed Questions – 
Closed Questions – have either a single numerical answer or fixed number of predetermined choices. Most questions in today’s questionnaires are closed so that they can be handled by computer and electronically scored.
Example: What is the most important problem facing the United States today?
A. National Security  B. Crime   C. Inflation   D. Unemployment   E. Budget Deficits

Open Questions – respondents freely state an unstructured answer. – Open form questions can be used to help design closed form questions.

Example: What is the most important problem facing the United States today?

Let’s try this open question in class. “People look for different things in a job. What would you most prefer in a job?”

3. Response Options – On most any question, someone will want to say that they do not know or has no opinion. This reduces the sample size and should be avoided. However, it is inappropriate to force people to give an opinion when they know nothing about the subject. It appears that many people will give an opinion when forced to, but many look for an easy way out.
Some Solutions:
A. On questions about which everyone was enough information to form an opinion, the no opinion option should be left out. (i.e. questions on stricter enforcement of speed laws)
B. On more complex questions, provide screening questions to determine whether the respondent has enough information to form an opinion.

4. Wording of Questions – 
Example: “Do you favor capital punishment?” vs. “Do you favor or oppose capital punishment?”

Counterargument Example: 
A. “Do you think that all the workers at a company should be required to be union members, or are you opposed to this?”
B. “Do you think that all the workers at a company should be required to be union members, or should it be left to the individual to decide whether or not he wants to be in the union?”
Strong Word Example: “Should IUS forbid smoking?” vs. “Should IUS allow smoking?”
Clarity Example 1: “How much water do you drink?” vs. “Here is an 8-ounce glass of water. (Hold one up.) How many 8-ounce glasses of water do you drink each day?” 
Clarity Example 2: “How many children are in your family?” vs. “How many people under the age of 21 live in your household and receive more than one-half of their financial support from you?”
Three helpful facts reported by Bradburn et al. (1987):
1. Do not count on people to remember even the simplest facts. One study reports that only 31% of the respondents correctly recalled their savings account balance and only 47% got it correct when allowed to consult their records!
2. People do not generally determine frequencies of events by simple counting. They will establish a rate for a shorter period of time and multiply.
3. People tend to telescope events that they remember well into a shorter time frame. Thus, an automobile accident or reward on the job may seem to be more recent than it actually is. Similarly, events that are not recalled easily may seem to have happened longer ago than they actually did.
Some Solutions:
1. Ask questions about facts in more than one way and use direct observations.
2. Ask questions in a manner that clarifies them.
3. Relate questions about events to important milestones in life.
4. Topic 6: Plan a Survey
Checklist of 11 considerations when planning a survey:
1. Statement of Objectives: State the objectives of the survey clearly and concisely and refer to these objectives regularly as the design and implementation of the survey progress. Keep the objectives simple enough to be understood by those working on the survey and to be met successfully when the survey is completed.

2. Target Population: Carefully define the population to be sampled. If adults are to be sampled, then define what is meant by adult (all those over the age of 18) and state which group of adults are included (all permanent residents of a city). Keep in mind that a sample must be selected from this population and define the population so that sample selection is possible.

3. The Frame: Select the frame (or frames) so that the list of sampling units and the target population show close agreement. Keep in mind that multiple frames make the sampling more efficient. For example, residents of a city can be sampled from a list of city blocks coupled with a list of residents within the blocks. 

4. Sample Design: Choose the design of the sample, including the number of sample elements, so that the sample provides sufficient information for the objectives of the survey.

5. Method of Measurement: Decide on a method of measurement, usually one or more of the following methods: personal interviews, telephone interviews, mailed questionnaires, or direct observations. 

6. Measurement Instrument: In conjunction with step 5, carefully specify how and what measurements are to be obtained. If a questionnaire is to be used, plan the questions so that they minimize nonresponse and incorrect response bias.

7. Selection and Training of Field Workers: Carefully select and train field workers. After the sampling plan has been clearly and completely set up, someone must collect the data. Those collecting data, the fieldworkers, must be taught what measurements to make and how to make them. Training is especially important for interviewers, either personal or telephone, are used because the rate of response and accuracy of responses are affected by the interviewer’s personal style and tone of voice.

8. The Pretest: Select a small sample for a pretest. The pretest is crucial because it allows you to field test the questionnaire or other measurement device, to screen interviewers, and to check on the management of the field operations. The results of the pretest usually suggest that some modifications will be made before full-scale sampling is undertaken.


9. Organization of Fieldwork: Plan the field work in detail. Any large scale survey involves numerous people working as interviewers, coordinators, or data managers. The various jobs should be carefully organized and lines of authority clearly established before the survey is begun.

10. Organization of Data Management: Outline how each datum is to be handled for all stages of the survey. Large surveys generate huge amounts of data. Hence, a well prepared data management plan is of the utmost importance. This plan should include the steps for processing data from the time that a measurement is taken in the field until the final analysis is completed. A quality control scheme should also be included in the plan in order to check for agreement between processed data and data gathered in the field.

11. Data Analysis: Outline the analyses that are to be completed. Closely related to step 10, this step involves the detailed specification of which analyses are to be performed. It may also list the topics to be included in the final report. If you think about the final report before the survey takes place, you may be more careful in selecting items to be measured in the survey.
Topic 7: Summary
· Our primary objective is to use a survey to make inferences about a population from information contained in a sample.
· The population consists of the body of data about wish we wish to make an inference and is composed of elements or bits of information.
· Nonoverlapping collections of elements from a population are called a sample.
· The frame is a list of sampling units that we use to represent the population.
· The sample is a collection of sampling units drawn from the frame.
· The quantity of information obtained can be controlled by the number of sampling units drawn and the sample design (simple random sampling, stratified, cluster and systematic).
· The best design provides a bound on error for a minimal cost.
· Each method of data collection has advantages and disadvantages (personal interviews, telephone interviews, direct observations and questionnaires).
· The actual construction of questionnaires involves many design considerations. (question ordering, open versus closed questions, response options, wording choices, etc.)
It is of the utmost importance to obtain information from the sample that is representative of the population.
