STK4600 MASTER COURSE  SPRING 2015
Statistical methods for social sciences: Survey sampling and statistical demography

Course will treat the following topics:
· Likelihood based statistical inference
· Survey sampling; sampling design, design-based inference and model based prediction approach 

· Missing data in survey sampling. Imputation and weighting approaches

· Statistical demography and forecasting: mortality rates, life expectancy and population projections
Detailed contents of the course: 

I. Traditional design-based inference in survey sampling 

1. Basic concepts: Sampling design, survey errors, estimation theory

2. Simple random sampling, unequal probability sampling, stratified sampling and optimal allocation, systematic sampling, cluster sampling, two-stage sampling 

3. Basic estimators: Ratio-, regression-, Horvitz-Thompson, - stratified estimators

4. Methods of variance estimation 

5. Applications to various surveys for households and persons

II. Likelihood in statistical inference

1. Conditionality and sufficiency

2. Likelihood principle (LP)

3. LP in survey sampling. Discussion of design-based versus model-based inference
III. Model- based inference in survey sampling

1. The prediction approach

2. Best linear unbiased predictors

3. Variance estimation for different variance measures: design-based, model-based, method-based (anticipated variance)

4. Model robust variance estimation

IV. Survey sampling with missing data 
1. Types of nonresponse: unit and item nonresponse.

2. Consequences of nonresponse: potential bias, increased variance

3. Handling nonresponse: imputation for item nonresponse, weighting and calibration methods for unit nonresponse

4. Variance estimation in the presence of nonresponse: Multiple imputation
V. Statistical demography and forecasting

1. Mortality rates 

2. Life expectancy

3. Population projections and forecasting
Supporting literature:
Lohr, S.L. Sampling: Design and Analysis. Duxbury Press 1999/2010
Valliant, Dorfman and Royall. Finite Population Sampling and Inference. New York: Wiley 2000
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