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Welcome
Introductions
Agenda
– CRF Background
– Applying CRFs
– Case Study
Handouts



Learning Objectives
CRF Background
– Define CRF
– Identify Sources of CRFs
– Differentiate between a CRF, CMF and AMF
– Describe the use and misuse of CRFs
– Identify Users of CRFs
– Calculate the Confidence Interval for a CRF
– Explain how CRFs are used to estimate the safety 

effects of highway improvements



What is a Crash Reduction Factor?

A crash reduction factor (CRF) is a
number indicating the percent reduction in
crashes that would be expected after
implementing a countermeasure.



Interpreting CRFs

CRF = 15

Decreased 
Crashes

CRF = -11

Increased 
Crashes

Example: Increasing the yellow change
interval at signalized intersections is
associated with a CRF of 15. This indicates
a 15 percent reduction in the expected
crash frequency if the yellow change
interval is increased.

Example: Reducing shoulder width from 6ft
to 2ft is associated with a CRF of -11 on
two-lane rural roads. This indicates an 11
percent increase in the expected crash
frequency if shoulders are reduced.



Desktop Reference



CRF Characteristics

point estimate (standard error)reference

Example: 42(18)1



Point Estimate

42(18)1



Standard Error

42(18)1



Reference

42(18)1



Reference

http://safety.fhwa.dot.gov/tools/crf/

http://safety.fhwa.dot.gov/tools/crf/


CRF Categories

Crash Severity
Site Condition
Crash Type



CRF Category: Crash Severity



CRF Category: Site Condition



CRF Category: Crash Type



Terminology

Crash Modification Factor

CMF Relationship to CRF

CMF = 1 – (CRF/100)

Accident Modification Factor



Use and Misuse of CRFs

Combining CRFs
Site Conditions
Crash Type & Crash Severity



CRF Users

Highway Safety Engineer
Traffic Engineer
Highway Designers
Transportation Planners
Transportation Researchers
Managers



CRF Resources

Desktop Reference & Issue Briefs
Highway Safety Manual
SafetyAnalyst
Interactive Highway Safety Design Model
TRIS



Confidence Interval 

Confidence Interval = 
CRF ± Cumulative Probability * Standard Error



CRF

42(18)1



Cumulative Probability

Confidence Interval Cumulative Probability
90 percent 1.645

95 percent 1.960

99 percent 2.576



Standard Error

42(18)1



Summary

Definition
CRF Characteristics
CRF Categories
Terminology
Use and Misuse of CRFs
CRF Users
Resources
Confidence Interval



Learning Objectives

Applying CRFs
– Describe 6-step Crash Mitigation Process
– Diagnose Safety Issues
– Estimate Crashes for “Do Nothing” Scenario
– Estimate Change in Crashes if Treatment is 

Installed
– Estimate Net Benefit of Treatment
– Estimate Annualized Costs
– Calculate Benefit-to-Cost Ratio



Case Studies

Roadway Departure
Pedestrian



Wrap-up

Now Available
Coming Soon…
Evaluation
Contact Information



Now Available

NHI Courses
– Application of CRFs (FHWA-NHI-380093)
– Science of CRFs (FHWA-NHI-380094)
Public Roads Article



Coming Soon…

CRF Clearinghouse
– Query Tool
– Submission Tool
– CRF 101
– Resources



Thank you!!!

John McFadden
Safety & Design TST
410-962-2482
john.mcfadden@fhwa.dot.gov

Office of Safety Website:

http://safety.fhwa.dot.gov

mailto:john.mcfadden@fhwa.dot.gov
http://safety.fhwa.dot.gov/
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