Chapter 12: Sampling
Key terms
· Element or unit
· A single case in the population (one unit of the variable in study)
· Usually a person
· Can be higher unit of analysis
· Household, schools, communities, cities, nations
· Can also be non-person units like documents, times, contexts
· Population
· The cases you would like to be able to say something about 
· The cases from which you will select a sample
· Ex. We want to look at which aspects of women’s current work lives impact their notions of an ideal family size in Canada
· Our population might be all women of working age (15 to 65) in Canada
· Sample
· A number of units selected from the population, from whom data will be collected 
· Ex. Our sample might be 1000 women of working age to whom we administer a survey
· Census
· Collecting data from all units in the population
· Not a sample
· Probability sample
· A sample selected using a random process
· Each unit in the population has a known probability of being sampled
· Non-Probability sample
· A sample selected using a non-random method
· Sampling Frame
· List of all units in your population from which a probability sample will be randomly selected 
· Representative Sample
· Contains the same distribution of characteristics as we see in the population
· We need this in order to generalize our findings
· Say something about our population, based on our sample
· One of the 4 main goals of quantitative research (chap 3)
· Only possible with a probability sample
· Sampling Error
· Errors of estimation that occur as a result of diff between the characteristics of the sample and those of the population 
· Non-Response
· Occurs if an element selected for the sample does not supply the required data

Sampling Related Error
1. Not using a random method to pick the sample
a. Issue of bias
i. In judgment
1. Ex. Standing outside in the daytime interviewing students on a U campus
a. Don’t approach people who appear to be older because you think they are probably faculty  
ii. In circumstance 
1. Same sample
a. Miss many part-time and working student because they are more likely to have evening classes, e-classes, or miss classes
2. Sampling frame isn’t complete, or is inaccurate (outline of the population you are looking at)
a. Your frame does not reflect the population, so how can your sample?
3. Non-Response occurs such that those who participate in the study differ in some important way from those who do not (wants to include the whole population)
a. We want to know how many didn’t reply to the questions and why
b. ex. Your pop is rural Ontario communities, but many reserves refuse to co-operate 
i. these communities are sometimes very diff 
1. diff schools, levels of poverty/development, ways of life, kinds of people etc
2. cant be representative without them 
Sampling Error
· even probability methods rarely give us a sample that is identical to our pop characteristics
· that is, sampling error cannot be completely eliminated – even if we do everything right
· with random methods
· we can use sampling theory to estimate the sampling error, or how close we are to real pop characteristics
· use central limit theorem: samples that are close to the true pop will be picked more often than sample that are less similar 
· important because we don’t usually know the pop characteristics
· Comparing two types of samples
· Probability Samples
· Preferred in most research
· Based on a probability/sampling theory
· Sampling frame
· Randomization
· More likely to be representative
· Can calculate sampling error
· Can draw valid generalizations from our sample to our population
· Non-Probability Samples
· Preferred in exploratory Research/Pilot studies
· Limited information
· No sampling frame
· Not random
· Less likely to be representative
· Not possible to know sampling error
· Cannot generalize beyond the sample 
Probability Samples
· Each unit in the population has a known equal probability of being selected
· In most types of prob sampling, each unit has the same chance of being sampled
· The Sampling Ratio tells us what that chance is
· SR =n/N, where: n = sample size, N = pop size
· The Sampling Weight tells us how many cases in the pop each sample unit represents
· Is simply the inverse of the sampling ratio 
· SW = N/n
Simple Random Sample
· Most basic type of prob. Sample
· Each unit has equal chance of selection (sampling ratio works is here)
· How to select a SRS:
1. Clearly define your pop 
2. Devise a complete sampling frame of your pop
3. Choose a sample size (n)
4. Consecutively number each unit in your frame from 1 to N
5. Generate n random numbers, none of which are larger than N
a. Can use either a random numbers table or computer program
6. Each random number will correspond to a unit listed on your frame
a. Each matching unit will be part of your sample
Systematic Sample
· Again we begin by choosing our pop, creating our sampling frame and choosing our sample size
· But here each unit chosen for the sample is a specific distance up the list from the next unit
· That is, we select every “th” unit 
· We can use the Sample weight to define this Sampling Interval (the value of i)
· In our student example SW = 100/10 = 10
· We would sample every 10th student to get our total sample size of 10
· We don’t start at 1, (or 10) necessarily
· Instead, we choose a number at random from 1 to I, in this case from 1 to 10
· That number is known as a random start
· Because that start is random, we can still say that each unit has equal probability of selection 
· why would you use it?
· Its easier than SRS
· Say our students are rank ordered by grades on the last test
· You want to be sure that you have a full selection of grade ranges represented in your sample
· A potential problem: periodicity
· If the cases in the sampling frame are arranged in some systematic order that corresponds to your sample interval
· ex. An election study used as a frame, but respondents are listed voter, non-voter, voter, non voter, etc
· if our interval is even, we will have all voters or all non-voters
· in our student example, maybe our frame is made up of two classes
· #1 from class 1 and #2 from class 2 etc.
· even numbers only gives us students from the second class
Stratified Random Sample
· in stratified sampling we divide our pop into subgroups (strata) in our sampling frame
· groups that we think are important to our study
· in our ex. Maybe we divide students by year of study
· in the text ex. We divide students by faculty of study
· each subgroup is sampled separately. But all use the same sampling ratio 
· ensures that subgroups in the population are proportionally represented in the sample
· not guaranteed with SRS or Systematic samples
· higher quality sample with less sampling error
· more info used in selection, yet still randomized
· yet stratified samples are often not possible
· important characteristics may not be known for each unit in your frame
· in our exs., we know year and faculty of study, but what about ethnicity, sexual orientation, or political affiliation 
Multi-Stage Cluster Sample
· used for sampling for
· large pop
· pops for which there is no adequate sampling frame
· pops whose units are geographically dispersed
· ex. We want to look at representative sample of working aged Canadian women
· nearly 12 million women aged 15-65
· spread across nearly 10 million km2
· there is no list of all these women, and no way to make one
· First, we attempt to identify large aggregates of units in our population (clusters)
· The bigger and broader the better
· We randomly sample these clusters
· Ex. We start with provinces and territories
· Each as a cluster that includes many working aged women
· Lets say we take a random sample of 6 of them
· We then identify and sample smaller clusters within our sampled larger clusters
· Ex. Within each sampled prov/terr we randomly select a number of census districts
· We continue until we reach the level of individuals
· Ex. Within each census district, we randomly select a number of residential blocks
· Within each block we randomly sample a number households
· From each household, we randomly select a working aged woman for our sample
· If no appropriate woman, move on the next random household
· Our example is a good illustration, but has some problems
· Often this type of sample is stratified at each cluster level
· In our example, the census districts might be categorized into regions: rural/urban within provinces
· A representative number of rural and urban census districts are selected
· Then the next steps would be taken as before
· Diff sizes of subunits within clusters are also a problem
· PEI has a much smaller pop than Ontario, yet in our example they have equal chance of being selected
· There are ways to deal with this problem which we will not cover
Sample Size 
· Aside from randomization, sample size is also very important for increasing sample quality and lowering sampling error
· Absolute size is more important than relative size
· It is better to have a 10% sample of 1000 units than an 80% sample of 100 units
· As sample size increases, sampling error decreases
· Common sample sizes: 100, 400, 900, 1600, and 2500
· Each size increase cuts the sampling error by ½, 1/3, ¼, and 1/5 
· Heterogeneity of the Population 
· Generally, the greater the heterogeneity of the pop the better …..
· Sample size
· The sample size needed may vary depending on what sort of analysis will be done
· If small groups in the pop are compared to larger groups, it may be necessary to oversample the smaller group to have enough cases
· The SR and thus the SW changes for oversampled units
· Certain statistical procedures, such as some multivariate analyses, require large sample sizes to work properly
Non-probability Samples
· Cannot generalize the results to some larger population with any confidence
· But still very useful quantitative research
· For pilot studies
· For testing reliability of measures to be used in a larger study
· For learning how to do research etc.
· Most are cheaper and easier to gather
· No need for a sampling frame
· Perfect for qualitative research, where generalizability is not important
[bookmark: _GoBack]Non-PS Convenience Sample
· Cases are included because they are readily available
· Ex. The student survey from assignment 2
· Ex. You go to a pre-natal class to find a sample of pregnant couples
Non-PS: Snowball Sample
· A form of convenience sampling:
· Researcher makes contact with one or a few people, who then introduce the researcher to more people who then introduce the researcher to more people
· An excellent strategy for ‘hidden’ pops
· Prostitutes/drug dealers/homeless etc.
· Also for people who form a network of some kind
· Ex. ethnic or religious communities
Non-PS: Quota Sample
· Also a convenience sample of sorts
· First make a list of the proportion of the population that have certain characteristics
· Ex. Age, sex, ethnicity etc.
· Then use convenience sampling to collect a sample that matches the proportions found in the population
· Also known as ‘filling the quota’
· Random methods are not used to fill the quotas
· Primarily used in the market research
· Almost never used in social scientific research:
· For quantitative researchers
· Not likely to representative (like all non-ps)
· Subject to bias due to judgement and circumstance
· Cannot generalize to the population
· Yet not as easy or cheap as most convenience sampling
· For qualitative researchers
· Not interested in generalizability
· Other sampling methods are better for finding the sample these researchers are interested in

Qualitative Sampling
· Heavy use of the Non-P sampling
· Also, theoretical sampling
· Very different than anything discussed so far
· Part of grounded theory (inductive approach)
· Sampling considered an emergent process, not a separate stage
· Data are simultaneously collected and analyzed
· Data collection is determines by whatever theoretical or conceptual issues emerge as the study progresses
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