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Vocabulary
stochastic: of or pertaining to a process involving a randomly determined sequence of observations, each of which is considered as a sample of one element from a probability distribution;

-in the article, this is used to qualify a simulation study; thus it refers to a process which introduces randomness (error) into simulated data (as opposed to simulated data which perfectly fills theoretical assumptions) 
analytic solution: a.k.a., a closed-form solution or; one arrived at through mathematical techniques (i.e., via a mathematical proof) and can be expressed in terms of known functions, constants, etc.
-for relatively simple mathematical models, it is possible to know absolutely how the model behaves under any circumstances through the application of analytic methods
-e.g., in physics or math: deriving a solution completely in terms of variables
-e.g., in classical test theory: we are given a model and some assumptions; from there it is possible to derive analytically many useful formulas (e.g., disattenuated correlation formula) 
empirical: derived from experiment and observation rather than theory
-e.g., simulated data are generated according to theoretical assumptions, but empirical data are obtained from observation (e.g., test performance is observed and recorded) and thus do not necessarily fulfill theoretical assumptions 
panacea: a remedy for all diseases, evils, or difficulties; all-healing

-in the article, Harwell et al. stress that Monte Carlo studies (i.e.,” McStudies for $.99/each!” according to Amy) in IRT research are not methodological panaceas 
Discussion Notes
-There is a clear preference for solutions arrived at through analytic means; however, if an analytic solution is not reasonably attainable or even possible, a simulation study must be conducted. Thus, a study using Monte Carlo techniques must include a rationale for using them.

-It logically follows that we as psychometricians need to be well-trained enough in mathematics to be able to determine whether or not an analytical solution is possible in a given situation. 

-The focus of the article is on simulation versus analytic methods – not simulated data versus empirical data. 

-The prolific use of Monte Carlo methods in IRT research is likely primarily due to the great complexity of the models. This stands in contrast to the relatively simple algebra used in classical test theory to derive all sorts of useful results. 
-The number of replications is the sample size for the dependent variables, and so must be large enough to obtain stable estimates. Interestingly, the recommended number of replications varies widely based on the purpose of the study, so this feature of the study must be considered carefully. 
-Why would we not want to employ a simulation study?

-cannot account for all possible influences on item performance in real situations

-the investigator must have had enough exposure/experience with empirical data to know how to design the study (e.g., what sample sizes are generally used in empirical DIF studies?)

-we don’t want all of the accumulated knowledge in our field to be based on simulated data (which were simulated according to theoretical assumptions, which may or may not be true) 

Questions
-On p. 114, Harwell et al. advise using “common seed values whenever possible in generating datasets.” Does this mean that all simulated data within one replication should use the same seed value? 
-What are some additional reasons why me might choose not to use Monte Carlo methods (other than those mentioned above)? 
