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Chapter 15

1. What is a census? What is a sample?

Sample is the subset of a larger population. 
Census is the investigation of all individual elements that make up a population
2. Is a sample ever preferred to a census? Why?
No, it isn’t because the sample is only random from the larger group of object, but the census has completed of population. 
3. What distinguishes a probability sample from a nonprobability sample?

Probability samples allow hypotheses tests through inferential statistics, but a nonprobability  samples is the sample is very small, the population is homogenous on the variable being studied

informal and exploratory research is being done.
4. What is a convenience sample?

A nonprobability sample that is sometimes called an accidental sample because those included in the sample enter by accident in that they just happen to be where the study is being conducted when it is being conducted.
5. What is a judgment sample?
A nonprobability sample that is often called a purposive sample because the sample elements are handpicked because they are expected to serve the research purpose.
6. Explain the operation of a quota sample. Why is a quota sample a nonprobablity sample? What kinds of comparisons should one make with the data from quota samples to check their representativeness, and what kinds of conclusions can one legitimately draw?
A quota sample is a convenience sample with an effort made to insure a certain distribution of demographic variables. Subjects are recruited as they arrive and the researcher will assign them to demographic groups based on variables like age and sex. When the quota for a given demographic group is filled, the researcher will stop recruiting subjects from that particular group.
7. What are the distinguishing features of a simple random sample?
The advantage of simple random sampling is that it is simple and easy to apply when small populations are involved. However, because every person or item in a population has to be listed before the corresponding random numbers can be read, this method is very cumbersome to use for large populations.
8. What is a derived population? How is it distinguished from a parent population?
A population of all possible distinguishable samples that could be drawn from a parent population under a specific sampling plan.

9. Consider the estimation of a population mean. What is the relation between the mean of the parent population and the mean of the derived population? Between the variance of the parent population and the variance of the derived population?

Parent population, often just referred to as the population, consists of all the individual members of a specified population of interest in the variance of population mean, but Derived population consists of all the possible samples that can be drawn from the target population under a given sampling plan. Change any part of the sampling plan, and the derived population will also change (ie AA, BB, and so on.)
10. What is the central-limit theorem? What roles does it play in making inferences about a population mean?
The central limit theorem explains why many distributions tend to be close to the normal distribution. The key ingredient is that the random variable being observed should be the sum or mean of many independent identically distributed random variables. So that the Central Limit Theorem describes the relation of a sample mean to the population mean.  If the population mean doesn't exist, then the CLT doesn't apply.
11. What procedure is followed in constructing a confidence interval for a population mean when the population variance is known> When the population variance is unknown? What does such an interval mean?
Since population variance is unknown, there is no real way of guaranteeing or even knowing if population variance actually lies in a confidence interval. In any case, we could only be about 95% certain.
12. How should a simple random sample be selected? Describe the procedure.
A sampling procedure that assures that each element in the population has an equal chance of being selected is referred to as simple random sampling .Let us assume you had a school with a 1000 students, divided equally into boys and girls, and you wanted to select 100 of them for further study. You might put all their names in a drum and then pull 100 names out. Not only does each person have an equal chance of being selected, we can also easily calculate the probability of a given person being chosen, since we know the sample size (n) and the population (N) and it becomes a simple matter of division: 

n/N x 100 or 100/1000 x 100 = 10%

This means that every student in the school as a 10% or 1 in 10 chance of being selected using this method.
Chapter 16
1.What is a stratified sample? How is a stratified sample selected?
A subset of a total population, defined by some objective criterion such as age or occupation, is sampled.
2. Is a stratified sample a probability or nonprobability sample? Why?
It is a nonprobability because a stratified sample design to ensure that a small group within a population is adequately represented in a sample in order to compare it to a large group.
3. What principle should be followed in establishing the strata for a stratified sample? Why? How can this principle be implemented in practice?
The principle of stratification is the partition of the population in such a way that the elements within a stratum are as similar as possible and the means of the strata are as different as possible.
For example, suppose a population is 90% white and 10 % black, a stratified sample of 500 whites and 500 blacks is interviewed, and the mean time per day spent watching television is 4 hours for whites and 2 hours for black. Then, the estimated mean number of hours spent watching television for the population combines the two stratum-specific estimates by giving 90% of the weight to the mean for whites and 10% of the weight to the mean for blacks, that is 0.90*4 + 0.10*2 = 3.8 hours. Similar calculations are used to calculate the overall SD. 
4. Describe the procedure that is followed in developing a confidence interval estimate for a population mean with a stratified sample. Be specific.
Mean in a stratified Sample, Mean doesn’t change (just weighted average) But, relative size of strata factors into the standard error (typically reducing standard error), 95% confidence interval for the sample.
5. Which sampling method typically produces more precise estimates of a population mean—simple random sampling or stratified sampling? Why?
It must be stratified sampling because it has small error than SRS.
6. What is proportionate stratified sample? What is a disproportionate stratified sample? What must be known about the parent population to select each?
In a proportionate stratified sample, the population of sampling units are divided into sub-groups, or strata, and sample selected separately in each stratum. For the sampling to be proportionate, the sampling fraction (or interval) must be identical in each stratum, but in a disproportionate stratified sample, the population of sampling units are divided into sub-groups, or strata, and an sample selected separately per stratum. Crucially, the sampling fraction is not the same within all strata: some strata are over-sampled relative to others.
7. What is a cluster sample? How is a cluster sample selected?
Cluster sampling is a sampling technique where the entire population is divided into groups, or clusters, and a random sample of these clusters are selected. All observations in the selected clusters are included in the sample. For example, one-step cluster sampling takes two samples of 5000 from a population of 100,000, by dividing the population randomly into 20 groups and then selecting 2 of the 20 groups as a whole for testing.
8. What are the similarities and differences between a cluster sample and a stratified sample?
Cluster sample is only some groups sampled and primarily to reduce costs of gathering the data.
Stratified sample chooses some from every group that ensure enough samples from subgroups and lower sampling error. 
So, the form of homogeneous groups when stratifying and the form of heterogeneous when clustering.

9. What is a systematic sample? How are the random start and sampling interval determined with a systematic sample?
Systematic sampling is a statistical method involving the selection of every kth element from a sampling frame, where k, the sampling interval, is calculated as:

k = population size (N) / sample size (n)

Example: Suppose a supermarket wants to study buying habits of their customers, then using systematic sampling they can choose every 10th or 15th customer entering the supermarket and conduct the study on this sample.
10. What are the advantages and disadvantages associated with systematic samples?
The advantage is that it is easy to do, but the main disadvantage is that there may be a bias in how the people/things are selected if there is a bias in how the people/things are ordered. For example, if you select every second person who enrolls in the Parenting Program to participate in the sample, and all the women register first and their husbands second, then you will only get women in the sample.
11. What is an area sample? Why are area samples used?
Method of sampling in which a geographic area is divided into mutually exclusive and exhaustive subsets and a random sampling of areas is then selected.

12. How does a two-stage area sample differ from a one-stage area sample?
Suppose all households in the selected areas are used, this is a one-stage area sample, but a two-stage area sample involves a random selection of households within the selected areas.
Chapter 17
1. In determining sample size, what factors must an analyst consider?
Population mean.
Degree of precision.
Degree of confidence.

2. What is the difference between degree of confidence and degree of precision?
In a precision is the degree of error in a study, or the size of the estimating interval, whereas in the confidence is the degree to which one can feel confident that an estimate approximates the true value.
3. How do you determine the sample size necessary to estimate a population mean with some desired degree of precision and confidence? Given that the sample has been selected, how do you generate the desired confidence interval? 
The desired confidence interval is the range of values within which the true mean value may lie. The length of the interval is at the discretion of the analyst and may vary according to the purposes for which the results will be used. For example, if the analyst is testing alternatives that are very similar, then a very small confidence interval will be desirable to distinguish between the alternatives. If the analyst is testing alternatives with greater differences, then a larger confidence interval can be tolerated. Smaller confidence intervals require more repetitions to achieve a given level of confidence. Confidence intervals that are less than half the value of the standard deviation will require a large number of repetitions to achieve reasonable confidence levels
4. What effect would relaxing by 25 percent the absolute precision with which a population mean is estimated have on sample size? Decreasing the degree of confidence from 95 percent to 90 percent? (z = 1.64)
When the population mean is 25 percent and confidence interval is 90 percent, so the sample size needed equal 1.
5. Suppose that you wanted to estimate a population proportion within ±3 percentage points at the 95 percent level of confidence. How would you proceed and what quantities would you need to estimate?
The 95% confidence interval estimate of the population proportion p in 0.03, 0.233 < p < 0.303
6. What happens if the sample proportion is larger than the estimated population proportion used to determine sample size? If it is smaller? What value of the population proportion should be assumed if you wish to take no chance that the generated interval will be larger than the desired interval? 
We can predict that the sample proportion is the binomial can be trusted.
7. What is the correct procedure for treating multiple study objectives when calculating sample size?
It has some problem that affect when calculating sample size includes of the margin of error or confidence interval, the confidence level, and the proportion (or percentage) of the sample.
8. How is sample size determined based on anticipated cross classifications of the data? 
The cross-classification will be needed when determining the size of sample and it has independent of sample size and determined for small samples.
