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I will talk about… 

• Keys to proper application 

• Common limitations 

• Practical solutions 



The key to proper application is to 
identify the applicability of the CMF. 

• Crash type 

• Crash severity 

• Site condition 
(e.g., area 
type) 

Treatment: Install Traffic Signal 

CMF 
Crash 

Type 

Crash 

Severity 

Area 

Type 

0.781 All All All 

0.852 All All Rural 

0.832 All All Urban 

0.622 All Fatal All 

1.152 All PDO All 

1.482 Rear-end All All 

0.712 Angle All All 

1.583 Rear-end All Rural 

0.233 Angle All Rural 

1.384 Rear-end Fatal/Injury Urban 

0.334 Angle Fatal/Injury Urban 
1. Gan et al., 2005 

2. Pernia et al., 2002 

3. Harkey et al., 2008 

4. McGee et al., 2003 



Common limitations include: 

• Too many CMFs 

• Too few CMFs 

• Two or more treatments 



There are too many CMFs so I’ll 
just use the most favorable one. 

• Gaming the system? 

• Using data to support 
funding request 

• Ultimately trying to 
improve safety 
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How do you handle a situation in 
which there is no CMF for the 
contemplated countermeasure? 

a) Move on: no benefit computed for the 
countermeasure. 

b) Select something close: use a CMF for a 
similar countermeasure. 

c) Make it up: use engineering judgment to 
estimate the relative effect of the 
countermeasure. 

d) Other: please describe. 



Can’t you simply multiply CMFs 
for two or more treatments? 

• Sometimes, but not always 

? CMF CMF 

Reasonable estimate 

Minor over-estimation 

Severe over-estimation 



Can’t you simply multiply CMFs 
for two or more treatments? 

• Can you multiply these two CMFs? 

Strategies CMF Target Crashes 

STOP AHEAD  
pavement markings 

0.88 Fatal/Injury 

Flashing beacon on top  
of existing stop signs 

0.42 Angle 



Practical Solutions 

• Estimate impacts independently and then 
combine results 

 

Strategies CMF 
Target 

Crashes 

Annual 
Benefit 

Present Value 
of Benefit 

STOP AHEAD  
pavement markings 

0.88 Fatal/Injury $2,206 $9,551 

Flashing beacon on top  
of existing stop signs 

0.42 Angle $13,219 $102,073 



Practical Solutions 

• Develop guideline for selecting/applying CMFs 

• Develop spreadsheet for B/C analysis 



Do you have guidelines for 
selecting CMFs? 

a) Yes: flexible to allow users to select from the 
Clearinghouse. 

b) Yes: prescriptive list of CMFs for all to use 
(limited variance). 

c) No: currently a free-for-all. 



Wrap-up 

• Practice data-driven 
decision-making 

• CMFs have limitations 

• Deal with it 



Thank you! 
Frank Gross, VHB 


