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1. INTRODUCTION
2. SAMPLE DESIGN AND SURVEY DATA

In this paper we only deal with probability sampling, in which each individual
has a known (nonzero) probability of being included in the sample. One way of
achieving this goal is to implement a multistage approach in sampling.

2.1. Types of Sampling.

2.1.1. Simple Random Sampling (SRS). This is the simplest sample design. Each
individual has an equal chance of being selected in the sample from a known list of all
individuals in the population. Two major types are with and without replacement.
The other sampling methods are modifications of SRS.

2.1.2. Systematic Sampling. This method selects every k*" individual into the sam-
ple after a random start. Different sets of elements may have different inclusion
probabilities, thus complicating the calculation of variance estimate.

2.1.3. Repeated Systematic Sampling. To overcome the problems in systematic sam-
pling, we select several smaller systematic samples, going down the list several times,
with a new starting point in each pass. We can easily estimate the variance from
the variability of separate estimates from each sample.

2.1.4. Stratified Random Sampling. In this type we first divide the population into
several strata and we take samples within each stratum separately. There are
several benefits of using this type of sampling, among them reducing the sampling
variance, getting separate estimates for each stratum, and better organization of
the administrative work within each stratum. The first step in stratified random
sampling is to calculate the statistics for each stratum. The second step is to
combine the statistics of strata. Sampling within each stratum is usually SRS.

2.1.5. Cluster Sampling. We use cluster sampling when we sample by groups or
clusters rather than by individuals. This type has different forms: one-stage, two-
stage, or multistage. In one-stage cluster sampling, we sample clusters with prob-
ability proportional to the size of the clusters (PPS sampling), or probability pro-
portional to the estimated size (PPES sampling). In two-stage cluster sampling,
we first divide the population into smaller units, then we take a sample of these
units before taking a sample within each of the chosen units. This technique is also
called subsampling.

2.1.6. Multistage Sample Design. In multistage cluster sampling, the sampling units
are groups of elements except for the last stage. When we use stratified sampling
and unequal-sized clusters, the estimation process gets complicated.

2.1.7. Unequally Weighted Sampling. Sampling with equal probabilities (weights)
has three major shortcomings:

(1) The total number of sample units would be proportional to the number of
individuals in the sample, so estimators may have large variance.

(2) Administering this kind of sample may be difficult.

(3) The cost of sample is not known in advance.
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Using unequally weighted sampling relieves the sampling from the above three
problems. The sampling variance decreases by assigning unequal probabilities to
sampling units in different strata.

2.2. Sample Design.

3. COMPLEXITY OF ANALYZING SURVEY DATA

4. STRATEGIES FOR VARIANCE ESTIMATION
4.1. Replication Sampling: A General Approach.
4.2. Balanced Repeated Replication (BRR).
4.3. Jackknife Repeated Replication (JRR).
4.4. The Bootstrap Method.
4.5. The Taylor Series Method (Linearization).

5. PREPARING FOR SURVEY ANALYSIS
6. CONDUCTING SURVEY DATA ANALYSIS

7. CONCLUSION
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