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Chapter 3.2. Strategies for Inferences 
 

  



Statistical and Observational Inference  
 
- Sampling Strategies: Randomization, Stratification, Convenience 
 
 
Statistical Inference 
 
- Significance 
- Effect Size 
- Robustness 
 
Causal Inference 
 
- Randomization of Treatment 
- Balancing of Treatment and Control Group  
 
 

  



Random Sampling 
 
 
Statistical inference makes propositions about a population, using data drawn from the population with 
some form of sampling. Given a hypothesis about a population, for which we wish to draw inferences, 
statistical inference consists of (first) selecting a statistical model of the process that generates the data 
and (second) deducing propositions from the model. 
 
 
If a random sample is a perfect random draw from the population and if the sample is representative (i.e. 
large enough), then the sample properties are very similar to the population properties.  
 
Criteria:  
 
- perfect random draws from the population are almost difficult and often impossible 
- all cases including in the population need to have an ex ante identical probability of being drawn into the 
sample 
- the necessary number of observations of the sample depends on the scarcity of the most scarcest 
relevant factor 

  



Alternatives to Random Sampling: Stratification 
 
In statistics, stratified sampling is a method of sampling from a population which can be partitioned into 
subpopulations. 
 
 
In statistical surveys, when subpopulations within an overall population vary, it could be advantageous to 
sample each subpopulation (stratum) independently. Stratification is the process of dividing members of 
the population into homogeneous subgroups before sampling. The strata should define a partition of the 
population. That is, it should be collectively exhaustive and mutually exclusive: every element in the 
population must be assigned to one and only one stratum. Then simple random sampling or systematic 
sampling is applied within each stratum. The objective is to improve the precision of the sample by 
reducing sampling error. It can produce a weighted mean that has less variability than the arithmetic mean 
of a simple random sample of the population. 
 
 

  



Stratified samples are not perfect 
 
Wiki:  
 
Stratified sampling is not useful when the population cannot be exhaustively partitioned into disjoint 
subgroups. It would be a misapplication of the technique to make subgroups' sample sizes proportional to 
the amount of data available from the subgroups, rather than scaling sample sizes to subgroup sizes.  
 
Data representing each subgroup are taken to be of equal importance if suspected variation among them 
warrants stratified sampling. If subgroup variances differ significantly and the data needs to be stratified by 
variance, it is not possible to simultaneously make each subgroup sample size proportional to subgroup 
size within the total population.  
  



Randomized Treatment 
 
 
 
A randomized controlled trial (or randomized control trial; RCT) is a type of scientific experiment that aims 
to reduce certain sources of bias when testing the effectiveness of new treatments.  
 
This is accomplished by randomly allocating subjects to two or more groups, treating them differently, and 
then comparing them with respect to a measured response.  
 
One group—the experimental group—has the intervention being assessed, while the other—usually called 
the control group—has an alternative condition, such as a placebo or no intervention.  
 
The groups are followed under conditions of the trial design to see how effective the experimental inter-
vention was. Treatment efficacy is assessed in comparison to the control. There may be more than one 
treatment group or more than one control group. 
 
 
THUS: if the number of participants is large enough, randomization guarantees high levels of similarity 
between treatment and control group.  

  



Validity of Inferences: The Goal of Empirical Research Designs 
 
 
Inferential validity refers to the extent to which research designs guarantee that inferences are reliably 
close to the truth.  
 
Note: Research designs that cannot reliably guarantee ‘correct inferences’ can also be unbiased. However, 
in the absence of optimal research designs, the validity of inferences remains uncertain.  

  



Three Dimensions of Validity 
 
 
1. Concept validity refers to the accuracy with which theoretical concepts are transferred into operational 
definitions and then measured.  
 
2. Internal validity refers to the unbiasedness of estimated or computed ‘treatment effects’ generated by 
research designs (i.e. randomization of treatment).  
 
3. External validity refers to the generalizability of the results and the inferences from the sample to the 
population. It requires perfect randomization of the sample from a correctly defined population.  
  



Conclusion 
 
 
Social science methodology relies on  
 
- random sampling 
- stratification 
- randomization of treatment 
- control of confounders 
to maximize the probability of valid inferences.  
 
Methods rely on at least one of these techniques to increase the validity of inferences.  
 
However, the best method would combine  
random sampling, randomization of treatment, and control of confounders (not needed if the sample is 
infinitely large) and therefore be  
 
conceptually, internally, and externally valid at the same time. 
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