Cause and effect 03
2017 10 15
Possible causes of failure-to replicate of observational studies, F2R.
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The F2R of observational studies is high, estimated to be 50-90%. In one study, Young and Karr (2011), out of 52 claims coming from observational studies no replicate in the claimed direction and five are statistically significant in the opposite direction. A cause-and-effect diagram, sometimes called a fish-bone diagram, can be used to elicit possible reasons from experts. On the right is the error to be considered, observational study failure to replicate, F2R. On the left are the possible causes, grouped under general headings: Analysis, Funding, Type of Statistics, Data, Oversight, Incentives, and Covariates. 
Analysis. Is there a pre-experiment, posted analysis protocol? With no protocol, the researcher can try this and that seeking a small, publishable p-value. Have the continuous data variables been turned into classes? The one or more “cut point” can be judiciously selected to sculpt the results.
Funding. Funding agencies can have a point-of-view and provide funding to like-minded researchers.
Type of Statistics. There are two major types of statistical analysis, Bayesian and Frequentist. With Bayesian analysis, the researcher can select a prior to get a desired result. They can select a Bayes Factor to indicate relative importance of outcomes to decide a course of action. There are many options available to frequentist analysis. The alpha level for declaring a decision can be selected, 0.05, 0.01 (Fisher choices) or 0.005, (Johnson and xx, 2017, 0.001, Boos and Stefanski, 2011?. There can be a single test of hypothesis, or many. Multiple models can be considered. For example, covariates can be in or out of the model. Various transformations of the variable can be used.
Data. How the construction of the analysis data set from the raw data is done can profoundly affect the analysis results, data staging, Mattingly and x, 20xx. Analysis results can be evaluated by splitting the data into two parts, using one part to find relationships and the other part to verify findings. More sophisticated cross-validation is possible. The data can be made available or not. An independent data set can be used to verify or not findings.
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Oversight. There can be institutional oversight of findings, Bagley xxxx, where individuals within the organization check the steps of the process. Editors and referees can be thought of as providing external oversight. Many studies have no oversight beyond the authors and even there, the work can be divided with little or no cross-checking. [Feinstein, Science, 1988, paragraph as a footnote.]
Incentives. An individual or a team at a university might present a published paper with the goal of advancing their careers. For a corporation, there might be no published paper; the results are a product or a service for sale.
Covariates. Often to examine a question, adjustments are needed to attempt to remove the effects of some variables so that effect of the variable of primary interest can be examined. Variable can come into and go out of the model.
Summary. It should be clear from the fish-bone diagram and the brief explanations given that there are many causes for failure to replicate. Obviously, factors might interact. For example, as the number of covariates increase the number of modeling options increases. As the number of outcome of interest increase there can be multiple tests of hypothesis. If there is no effective oversight, a researcher has an opportunity for self-promotion. Etc. 
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