NCHRP 20-7 Problem Statement

Recommended Protocol for Developing Crash Modification Factors
Predicting the effect of a safety countermeasure is crucial to many transportation related decisions. A crash modification factor (CMF) is a multiplicative factor used to compute the expected number of crashes at a location after implementing a specific countermeasure. CMFs are developed by research studies that evaluate and quantify the crash effects of countermeasures. Such studies can be designed in a variety of ways and can range in terms of quality, depth, and statistical rigor, leading to CMFs of varying quality and reliability. CMFs are central to the predictive method presented in Part C of the AASHTO Highway Safety Manual (HSM).  HSM Part D also includes a broader set for CMFs for application by highway agencies.  Those who conduct critical reviews of CMFs for resources such as the HSM and the FHWA CMF Clearinghouse use criteria such as study design, sample size, standard error, source of the data, and other potential biases to evaluate the quality of a CMF. 
The objective of this research is to prepare a recommended protocol for the development of CMFs to assure their accuracy and their suitability for use in planning safety improvement programs. The protocol would establish acceptable and consistent methods for developing CMFs that are statistically rigorous, are free of biases, will meet the CMF quality criteria for inclusion HSM and the FHWA CMF Clearinghouse. The protocol should build on the guidance developed in the FHWA Crash Modification Factor Guidebook produced in 2010.

At a minimum, the protocol should accomplish the following things:

· Identify statistical methods that are acceptable for the development of CMFs and should emphasize methods that are most likely to provide accurate and unbiased CMFs. 

· Emphasize those evaluation methods that have the capability to compensate for potential bias due to regression-to-the-mean. The guideline should highlight observational before-after evaluations using the Empirical Bayes (EB) method as a highly desirable method for develop CMFs. The protocol should also suggest what approach(es) should be considered when the EB method is not feasible. 

· Present study methods in sufficient detail that researchers and evaluators can understand the methods and apply them properly; material from HSM Chapter 9 may be used as appropriate. 

· Identify existing software tools, such as the AASHTO SafetyAnalyst software, that may be available to implement the evaluation methods.

· Encourage the reporting of the results of evaluations that quantify CMFs in an appropriate form so that their accuracy and acceptability can be readily and independently assessed. Such reporting should include a complete description of the countermeasure or treatment evaluated; the type of study methodology used; the numbers, types, locations, and characteristics of sites used in the evaluation; sample sizes of analysis datasets, standard errors of CMFs; statistical significance of the results; and any recognized potential biases with the results.
· Encourage development of CMF values that indicate differences in the safety effects of countermeasures or treatments between various crash severity levels and between various crash or collision types. 

· Address the situations in which CMFs should be presented as tabulated values and situations in which a mathematical function may be used to quantify the value of a CMF.

· Present and explain the criteria used to establish star quality ratings for CMFs for the FHWA clearinghouse and the criteria established by the TRB Committee on Highway Safety Performance to assess the acceptability of CMFs for inclusion in the HSM, so that researchers and evaluators understand how their results will be judged.

The protocol will be made available to agencies that sponsor or fund countermeasure evaluations and to researchers and evaluators who develop CMFs to increase the likelihood that accurate and unbiased CMFs will be obtained and that the resulting CMFs will achieve high quality ratings when incorporated in the FHWA Crash Modification Factors Clearinghouse and will be judged acceptable for incorporation in future editions of the HSM.
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