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Challenges to Benchmarking

1. Disparate enforcement
2. Crash accountability
3. Safety event groups (peer groups)
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Regional Enforcement Disparity
Example — Traffic Enforcement vs. Roadside
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Crash Accountability

Analysis by Steve Bryan
s.bryan@vigillo.com
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DOT Reportable
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Safety Event Group Analysis

Analysis by Steve Bryan
s.bryan@vigillo.com
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SafetyEventGroup

o o The following slides are the result of my first look at the make-up of
rugs

Drugs 3 51 the 29 safety vent groups based on the Public CSA BASICs
Drugs 4 50

Fitness 1 84 900

Fitness 2 37,705 N

Finess 3 13701 242,199 carriers across 29 safety event groups

Fitness 4 5876

Fitness & 898

:g:; *jf—j;: 15 safety event groups are not represented (private) because FMCSA
HOS 3 38301 does not make them available in the SMS preview.

HOS 4 5876

HOS & 898

Unsafe 1 Combo 15,858

Unsafe 1 Straight 6,603

Unsafe 2 Combo 3,892

Unsafe 2 Straight 2,383

Unsafe 3 Combo 1,303

Unsafe 3 Straight 1,104

Unsafe 4 Combo 326

Unsafe 4 Straight 280

Unsafe 5 Combo 128

Unsafe 5 Straight 7

VM1 70,130

VM 2 28 4038

VM 3 23,236

VM 4 3.510

VM 5 468

Grand Total 242 199
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I Hos 1

SafetyEventGr... Il Hos 2 Il Hos 3 Il Hos 4 M Hoss
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SafetyEwventGr... - Unsafe 5 Combo
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Linear

Trend Lines Model

A linear trend model is computed for sum of Measure given sum of CrashesPerPowerlnit, The model may be significant at p <= 0.05.

Model formula: ( CrashesPerPowerlinit + intercept )
Number of modeled observations: 126
Number of filtered observations: 0

Model degrees of freedom: 2

Residual degrees of freedom (DF): 124

S5E (sum sguared error): 32.8564

MSE (mean sguared error): 0.264971

R-Squared: 0.233661 <—

Standard error: 0.514754

p-value (significance): < 0,0001

Individual trend lines:
Panes Line Coefficients
Row Column p-value DF Term Value StdErr t-value p-value
Measure CrashesPerPowerUnit < 0.0001 124 CrashesPerPowerUnit 10,0626 1.63651 6.14384 < 0.0001

intercept 0.830104 0.1342496 6.22817 < 0.0001
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SafetyEventGr.. [l Unsafe 5 Combo
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4th Degree Polynomial

Trend Lines Model

A polynomial trend model of degree 4 is computed for sum of Measure given sum of CrashesPerPowerlinit, The model may be significant at p <= 0.05.

Model formula: ( CrashesPerPowerUnit™4 + CrashesPerPowerlnit~3 + CrashesPerPowerlnit~2 + CrashesPerPowerUnit + intercept
)

Number of modeled observations: 126

Humber of filtered observations: 0

Model degrees of freedom: 5
Residual degrees of freedom (DF): 121
SSE (sum sguared error): 30,4215
MSE (mean squared error): 0.251417
R-Squared: D045 <—mno—
Standard error: 0.501415
p-value (significance): < 0,0001
Individual trend lines:
Panes Line Coefficients
Row Column p-value DF Term Value StdErr t-value p-value

Measure CrashesPerPowerUnit < 0.0001 121 CrashesPerPowerUnit™~4 14333.4 19123.2 0.74953 0,454993
CrashesPerPowerUnit~3 -5360,55 7296.14 -0.80323%9 0.423411
CrashesPerPowerUnit~2 717088 952,21 0.753077 10.452866
CrashesPerPowerlUnit -17.3737 49.9286 -0.34807 0.723392
intercept 0.952918 0.882845 1.07337  0.282559
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P Oly 4 SafetyEventGr... [l Unsafe 5 Straight
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POIy 4 SafetyEventGr... M Fitness 5
20 o © 550
18 500
L
16 450
400
14
350
£ 12 -
5 N =
: =
g 300 ¥
T 1.0 O p
T =
& 250
E [
G o8
® 200
0.6
O 150
C
[ O C
® Crashes/MM 0.4 _
) Crashes/PU ——— L o o 100

Percentile &



SVIGILLO

WISDOM DEPLOYED™

POIy 4 SafetyEventGr.. [l VM S
Oe
0.30 35
30
0.25 o
25
L
0.20 O
= . O
5 o b O %
B o C
g @ 3
E L]
%_3 0.15 o =
8 - oo © o ~ © E
5 > -

® Crashes/MM
) Crashes/PU

o 10 20 30 40 S0 (] 70 a0 ao 100
Percentile &'



VIGILLO

WISDOM DEPLOYED"

1. Measure to percentile relationship is consistently skewed across all
BASICs

2. Using power units as the basis for crash rate makes little sense

3. Allinear trend model is not appropriate on the surface, nor is it
borne out as useful when applied

4. A 4% order polynomial regression trend model fits the data better,
but still does not result in meaningful predictive value (low R2)

5. Crashes/MM is a better measure of activity and presumably
controllable behavior

6. When regression analysis is applied to Percentiles:Crashes/MM,
there is still no meaningful predictive value (R2 never gets beyond
approx .3)
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FIGURE 1. Diagram of a mature plant of the giant kelp, Macrocystis pyrifera, one to two

years old, standing in 20 to 30 feet of water. A, holdfast; B, primary stipe; C, stub of an

old frond; D, sporophyll clusters; E, juvenile frond; F, senile frond; G, stipe bundle; H,
apical blade of mature frond, giving rise to additional blades.
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Fatalities per 100 Million Vehicle Miles Traveled (1975 - Present)

Roadside Insp | CR/Safety PRISM SafeStat CSA
@ Program Rating Online Testing
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Fatalities per 100 Million Vehicle Miles Traveled has decreased since the implamentation of the Roadside
Inspection Program in 1984, the CR/Safety Rating Program in 1936, and the PRISM SafeStat Program in 1999
until 2008.

The new CSA Program is the next generation FMCSA safety program aimed to maximize federal and state
enforcement agencies efforts to reduce the commercial vehicle related fatality rate. The FMCSA has taken a new
approach to how the agency evaluates the safety of motor carriers and drivers.
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Crash rate by number of BASICs in_,_.--"""_"""--.._,statu5
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Questions?




