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Goal: Improve Safety 

Ranking Method

Current Method:
1. Compute crash rates for road 

segments.
2. Ranges of crash rates correspond to 

0-5 points in prioritization.
3. For a project the highest point value 

of any road segment is used as the 
safety ranking.



Goal: Improve Safety Ranking Method

Concerns: 
1. Crash rates are highly susceptible to segment length.
2. HSM recommends other options for assessing roadway safety.
3. Assigning a project the highest point value among all 

segments does not necessarily give an accurate 
representation of safety issues.



Proposal: Use Excess Crash Costs to Rank Safety

• Excess crash costs estimate the cost of crashes 
beyond what are expected on a given roadway.

• More reflective of a road segment’s traffic 
volume and road geometry.

• Capture varying severity of crashes more 
effectively than crash rates.  

• Less susceptible to changes in segment length, 
though segment length does still influence 
some. 

Geometry Example: 4 way stop 

Geometry Example: Roundabout



Computing Excess Crash Costs

1. Create safety performance functions for 
functionally classified road segments in the OKI 
region.

2. Compute excess expected crashes for each type of 
crash (Fatal (K), Incapacitating Injury (A), Minor 
Injury (B), Property Damage Only (PDO))

3. Use CDC and FHWA estimates of the costs of each 
type of crash to compute the cost of the excess 
expected crashes.



Safety Performance Functions

• Introduced for jurisdictions to use in HSM 2010. 

• Two options: 

– Use functions created on national data sets and calibrate to local conditions.

– Create functions on local data directly.

• We created safety performance functions on crash data from the OKI region for 

2016-2020.  

• Functions rely on roadway geometry and traffic volume.

• Only road segments and intersections involving functionally classified roads were 

considered in the analysis.







Excess Expected Crashes = Expected Crashes – Predicted Crashes 

Observed Predicted Expected Crashes

• Obtained from 
ODOT,KYTC, and INDOT 
crash reports.

• Typically undercount 
PDO crashes.

• Output of the safety 
performance function.

• May not be an integer.
• Based on roadway 

geometry and traffic 
volume.  

• A weighted average of 
observed and predicted 
crashes.

• Moderates the impact of 
observed crashes that may 
be far outside the norm for 
this particular 5 year cycle.



Winton Road

Accident Type Number of Accidents Excess cost

Fatal – Observed 3

Fatal – Excess 0.2 $2,393,603

Serious Injury – Observed 7

Serious Injury – Excess 2.3 $760,490

Minor Injury – Observed 16

Minor Injury – Excess 9.2 $949,915

PDO – Observed 53

PDO – Excess 23 $301,300

$4.4 million

Between Dutch Colony Dr and Kings Run Dr



1. Excess crashes are converted to excess crash costs.  This 
captures the severity of the crashes in addition to the 
quantity.

2. For segments, costs are converted to excess cost per 
mile to allow direct comparison.  No conversion is 
needed for intersections.

3. A ranking for each segment (resp. intersection) is 
obtained by determining the segment’s (resp. 
intersection’s) excess cost per mile quintile among 
those segments (resp. intersections) with an excess 
cost. 

4. The average of all segment rankings is used to assign a 
score between 0 and 5.  



Ranking ranges (by quintile)





1. Define fixed ranges instead of using quintiles.  
2. Use a different method to compute a project’s safety 

score, such as maximum ranking or median ranking.
3. Create rankings within each type of 

segment/intersection grouping, or based on 
urban/rural.  This would cause the highest excess crash 
costs within each grouping to get a ranking of 5, 
regardless how those compare to costs for other 
groupings.



Questions?

Contact:

Elizabeth Niese, PhD

Data Analyst

Phone: 513.619.7759

Email: eniese@oki.org

mailto:eniese@oki.org
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