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Introduction

The Federal Motor Carrier Safety Administration (FMCSA) uses the Safety Measurement
System (SMS), a core component of the Compliance, Safety, Accountability (CSA) program, to
identify high-risk companies and operators of commercial motor vehicles (CMVs). FMCSA first
announced implementation of the SMS in the Federal Register on April 9, 2010. SMS’s data-
driven and performance-based approach evaluates safety data from more than 3.5 million
annual roadside inspections, along with investigations and crash reports, to focus resources on
carriers that pose the highest risk to safety on our Nation’s highways.

Because one fatal crash is too many, FMCSA continually monitors SMS for opportunities to
modernize and improve the decision-making processes critical to safety and the U.S. DOT’s
goal of zero deaths. In 2019, FMCSA completed its Item Response Theory (IRT) study
suggested by the National Academy of Sciences (NAS). During the course of this study,
FMCSA identified changes the Agency could make to its prioritization methodology to better
identify motor carriers for safety interventions.

These proposed enhancements to the SMS are the latest in our continuous improvement efforts
to enhance safety on the Nation’s roads. FMCSA will release a preview of these proposed
enhancements, outlined below, and will provide notice and seek comments on the proposed
changes in the Federal Register.

Overview of Proposed Changes

With input from all stakeholders—including government at all levels, industry, non-
profit/advocacy, researchers, and the public—FMCSA has identified nine changes that build on
the sound design of SMS. These proposed changes would make safety data easier to
understand and act upon, enabling FMCSA to focus where the Agency can make the greatest
safety impact, and encouraging safe, responsible behavior among motor carriers and drivers.

The increased efficiency of these changes would improve effectiveness in prioritizing carriers for
intervention. This is already evident: The crash rate for carriers prioritized for safety
interventions using the proposed methodology increased from 7.08 to 7.77 crashes per 100
Power Units (PUs), which is 10% higher than for carriers prioritized under SMS.

FMCSA'’s new prioritization methodology includes the following proposed changes, which would
streamline information and improve data-driven safety decisions:

Reorganized “BASICs”

¢ Reorganizing the Vehicle Maintenance and Unsafe Driving Behavior Analysis and Safety
Improvement Categories (BASICs), now called “safety categories,” to focus on motor
carriers with higher crash rates and more accurately pinpoint unsafe behaviors.

Reorganized Roadside Violations

¢ Reorganizing 973 roadside violations into 116 violation groups of similar safety
behaviors to prevent inconsistencies that occur when multiple violations are cited for a
single or very similar underlying issue.

Simplified Roadside Violation Weights

¢ Simplifying violation severity weights to adopt a more straightforward approach.
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Proportionate Percentiles

e Eliminating large percentile changes that occur for non-safety-related reasons to more
precisely indicate how a motor carrier’s performance is trending from month to month.

New Segmentation: Driver Fitness and Hazardous Materials (HM) Compliance Safety
Categories

e Extending segmentation of carriers by operation and vehicle type to additional safety
categories to improve carrier-to-carrier comparisons.

Improved Intervention Thresholds to focus on carriers with high crash rates:

¢ Adjusting the Intervention Thresholds for the HM Compliance and Driver Fitness safety
categories to focus on carriers with the highest crash risk.

Increased Focus on Recent Violations

e Only prioritizing motor carriers with violations cited within the last 12 months to focus
enforcement interventions on carriers that have recent safety issues.

Updated Utilization Factor

e More accurately accounting for the on-road exposure of motor carriers with the most
Vehicle Miles Traveled (VMT) per vehicle.

Reorganized Unsafe Driving Category to Include Operating While OOS Violations

e More accurately reflecting driver-based safety problems related to disregarding Out-of-
Service (OOS) Orders.

Evaluation Approach

Per FMCSA'’s mission the number one priority is reducing crashes, injuries, and fatalities
involving large trucks and buses. Prioritization supports this mission by allowing FMCSA to
focus its resources on the carriers with the greatest propensity to be involved in crashes. To
evaluate the impact of the proposed changes on potential future crash reduction, FMCSA runs
prioritization results for carriers for a date in the past and then observes the subsequent crash
involvement of the carriers. Analysis is then conducted to quantify the extent to which there are
associations between particular prioritization results and future crash rates. These future crash
rates are measured in crashes per 100 PUs.

FMCSA evaluated proposed changes using the Agency’s updated Effectiveness Test (ET),
which leverages historical carrier data to assess each change’s contribution to prioritizing
carriers with safety problems for interventions. FMCSA conducted the ET using a three-step
process:

1. Perform a test run of new prioritization methodology and calculate carrier percentiles
using historical data from September 2016 to September 2018.

2. Observe each carrier’s “future” crash involvement and Acute/Critical (A/C) violation rate
over the 24-month period immediately following the test run of September 2018 to
September 2020.

3. Examine the relationship between carrier percentile ranks in each safety category and
“future” crash involvement and A/C violation rates in the post-test run time period.
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To account for crash data reporting timeframes, FMCSA used the December 2020 snapshot
(October 2018 to September 2020) to ensure that 24 months of crash data was available for
analysis. For the purposes of this document, “crash rate” and “crash risk” refer to the future
crash rates of carriers as determined by the ET. Figure 1 below provides the timeframe used for
the ET.

J

r 1
Sept. 2016 Sept. 2018 Sept. 2020

24-Month Crash Period
&
Investigation Period

24 Months of Data for New System Run

Figure 1. Timeframe for New Prioritization Methodology ET
Visit the SMS website for more information on FMCSA’s ET and to review the ET Results.’

In addition to the safety impacts measured with the ET, the proposed changes were guided by
FMCSA'’s continuing commitment to enhance the accuracy, fairness, and clarity of its
prioritization system. Some highlights include:

¢ Making safety data easier to understand. Simplifying the analysis and display of carrier
data would enable carriers to more easily identify and correct underlying safety
problems—nbefore crashes occur.

¢ Sharpening the focus on higher risk carriers. Streamlining processes would enable
FMCSA to better identify and intervene with carriers that have a crash rate 10% higher
than those prioritized under the current approach.

e Streamlining analysis and reporting. Organizing violations into two weighting levels,
adjusting Intervention Thresholds, and sorting roadside violations into safety categories
would reduce complexity to facilitate efficient and data-informed safety decisions.

e Refining and strengthening safety percentiles. By eliminating fluctuations in percentile
results from non-safety-related causes, resources can be more acutely focused on motor
carriers that pose the greatest risk to safety on the nation’s roads.

e Acknowledging and reinforcing safe practices. Carriers that have not had a roadside
violation in the previous 12 months would not be prioritized based on inspection data.

Detailed Summary of Proposed Changes
Reorganized “BASICs”
Background

Through analysis performed for the IRT study, FMCSA learned that the Controlled
Substances/Alcohol and Vehicle Maintenance BASICs could be reorganized to make it easier to
pinpoint and address specific safety issues.? These BASICs were candidates for potential
reorganization because they are the smallest and largest categories respectively. Vehicle
Maintenance is the largest BASIC with 406 violations, ranging from those easily identifiable

1 For more information on the FMCSA’s ET visit: https://ai.fmcsa.dot.gov/SMS/Home/SMSToCrash.aspx

2 For the purposes of this document, the term “BASICs” is used in reference to the current SMS methodology while “safety
categories” refers to the proposed methodology.
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during a walk-around, or pre-trip inspection, to those more commonly identified by an inspector,
mechanic, or other expert during a more thorough inspection.

Controlled Substances/Alcohol is the smallest BASIC with 11 violations, and these violations are
also cited relatively infrequently. Table 1 demonstrates that only 0.1% of driver inspections
contain Controlled Substances/Alcohol violations, whereas Hours-of-Service (HOS) Compliance
and Unsafe Driving violations are each found in more than 10% of driver inspections. This data
sparsity in the Controlled Substances/Alcohol BASIC leads to lower correlation with crash rate
than most of the other BASICs.

Table 1: Frequency of Relevant Inspections with BASIC Violations

Number of Inspections with Number of Relevant Percent of Relevant
BASIC Violations Inspections Inspections with BASIC
Violations

Unsafe Driving 491,917 4,889,906 10.1%

HOS Compliance 499,734 4,889,906 10.2%
Vehicle 1,518,727 3,218,010 47.2%
Maintenance

Controlled 6,793 4,889,906 0.1%
Substances/Alcohol

HM Compliance 28,023 269,563 10.4%

Driver Fitness 156,800 4,889,906 3.2%

Source: Motor Carrier Management Information System (MCMIS) September 2018 data snapshot.
Proposal

FMCSA proposes that the following safety categories be reorganized in the proposed
methodology. All BASICs would be referred to as “safety categories” in the proposed
methodology.

Vehicle Maintenance would be divided into two categories:

e Vehicle Maintenance: Driver Observed includes violations that could reasonably be
observed by a driver as part of pre-trip inspection or detected by a law enforcement
officer as part of a Walk-Around (Level 2) roadside inspection.

e Vehicle Maintenance includes all other vehicle maintenance violations, more commonly
identified by a mechanic doing routine maintenance or detected by a law enforcement
officer as part of a Full (Level 1) roadside inspection.

Unsafe Driving would include the following violations:

e Controlled Substances/Alcohol violations (no longer in their own standalone category).
This BASIC’s data sparsity inhibited this BASIC’s ability to identify high crash risk
carriers. But holding carriers accountable for their drivers’ drug and alcohol use remains
important as a means of addressing safety issues. An Exploratory Factor Analysis (EFA)
demonstrated that Controlled Substances/Alcohol violations were strongly associated
with the Unsafe Driving BASIC.3 This analysis supported eliminating the Controlled

3 For more information on the analysis and approach behind this proposed reorganization, refer to page 41 of the IRT Study,
“Development and Evaluation of an Item Response Theory (IRT) Model for Motor Carrier Prioritization,” which will be available in the
docket with the FRN for these proposed changes.
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Substances/Alcohol category as a standalone BASIC and grouping these violations with
Unsafe Driving violations.

¢ All Operating while Out-of-Service (OOS) violations, regardless of which safety category
violation resulted in the OOS Order. This change was studied as part of the SMS
enhancements proposed in October 2016. For more information on the analysis and
approach behind this change, see Previously Studied Changes and the 2016
Foundational Document.*

Example: “396.9(c)(2): Operating an OOS vehicle” is included in the Vehicle
Maintenance BASIC in SMS but would be part of the Unsafe Driving safety category in
the proposed methodology.

Figure 2 below provides an illustration of the proposed reorganization.

Vehicle i Vehicle

. Maintenance:
Maintenance 5
Driver Observed

»
%%

= |

HOURS-OF-
UNSAFE CRASH SERVICE VEHICLE
DRIVING INDICATOR COMPLIANCE MAINTENANCE

L Controlled Substances and Alcohol violations J

moving to Unsafe Driving

HAZARDOUS
MATERIALS
COMPLIANCE FITNESS

Figure 2. Reorganized Vehicle Maintenance and Unsafe Driving Safety Categories
Analysis Method

FMCSA conducted an EFA during the IRT study to determine potential approaches for
reorganizing the Vehicle Maintenance and Controlled Substances/Alcohol safety categories.
The EFA identified potential new groupings for these safety categories by highlighting statistical
relationships between the violations within each safety category.

EFA results suggested that the Vehicle Maintenance safety category could be divided into two
categories: 1) violations readily detectable by a driver during a pre-trip inspection, which
inspired the idea for a new Vehicle Maintenance: Driver Observed safety category; and 2) all
other vehicle maintenance violations. This new safety category aligns with Intermodal
Equipment Provider (IEP) “Pre-Trip” designations where applicable.®

4 Proposed SMS Enhancements, October 2016: https://csa.fmcsa.dot.gov/Documents/SMS-Preview-Foundational-Document. pdf

5 A report titled, “New Prioritization System: Proposed Violation Groups,” which maps the consolidation of the violations, will be
available in the docket with the FRN for these proposed changes.
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The Agency also used EFA to determine whether the very small set of Controlled
Substances/Alcohol violations could be grouped in one of the other driver-focused safety
categories, Unsafe Driving and Driver Fitness. The analysis supported grouping the violations
with Unsafe Driving because they were strongly associated with this safety category in general,
and with the “reckless driving” violation.®

Evaluation Results

Reorganizing the Vehicle Maintenance BASIC into two safety categories would provide more
specific information to help motor carriers and enforcement pinpoint unsafe driver behavior
and sources of vehicle maintenance issues. Table 2 shows that although this leads to a
slightly lower crash rate for prioritized carriers, the new safety categories would prioritize 18%
more carriers than Vehicle Maintenance under SMS and these carriers are involved in 34%
more crashes.

Table 2: Evaluation of Carriers Prioritized in Vehicle Maintenance Safety Categories
at 80" Percentile Threshold

Number of A/IC Number of
Crashes Violation Rate** Prioritized
Carriers
SMS Vehicle Maintenance 8.06 23,675 108.4 18,764
Proposed Vehicle 7.55 19,039 103.8 11,019
Maintenance
Proposed Vehicle 7.44 23,618 109.7 17,167
Maintenance: Driver
Observed
Combined Proposed 7.47 31,666 1071 22,092

Vehicle Maintenance and/or
Proposed Vehicle
Maintenance: Driver
Observed***

Percent Difference Between -7% 34% -1% 18%
SMS and Combined
Proposed Vehicle
Maintenance

Source: MCMIS September 2018 data snapshot used for model calculations. MCMIS December 2020 data snapshot (October
2018 to September 2020) used for 24-month crash rate calculations.

*Crash rate is crashes per 100 PUs. National crash rate over the same time period is 5.00 crashes per 100 PUs.

**A/C violation rate is A/C violations per 100 investigations.

***Carriers in this row have percentiles above the 80" percentile threshold in one or both proposed new Vehicle Maintenance
safety categories. This row is not the sum of the prior two rows since some carriers are prioritized under both new safety
categories.

In addition, moving Controlled Substances/Alcohol violations to Unsafe Driving would help focus
FMCSA'’s investigative resources on carriers with higher crash rates. Table 3 shows that this
change, in conjunction with the other proposed changes, would identify carriers with higher
crash rates for investigation.

8 For more information on the analysis and approach behind this proposed reorganization, refer to the IRT Study, “Development and
Evaluation of an Item Response Theory (IRT) Model for Motor Carrier Prioritization,” which will be available in the docket with the
FRN for these proposed changes.
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Table 3: Evaluation of Carriers Prioritized in New Unsafe Driving Safety Category

Safety Number of AIC Violation Number of
Category Crashes Rate* Prioritized
Carriers
SMS Unsafe Driving 10.32 27,255 114.1 12,786
SMS Controlled 5.51 182 84.8 805
Substances/Alcohol
Proposed Unsafe Driving 10.63 27,550 116.8 13,353

Source: MCMIS September 2018 data snapshot used for model calculations. MCMIS December 2020 data snapshot (October
2018 to September 2020) used for 24-month crash rate calculations.

*Crash rate is crashes per 100 PUs. National crash rate over the same time period is 5.00 crashes per 100 PUs.

**A/C violation rate is A/C violations per 100 investigations.

Reorganized Roadside Violations

Background

Over the past decade, the number of roadside inspection violations used in SMS has grown
from about 650 violations to 959 violations. As a result, there are often multiple ways to cite a
carrier for the same underlying safety issue.

For example, as shown in Table 4, an inspector could record an inoperative vehicle brake issue
at a general level citing one violation or at a more specific level citing violations for each brake
component that does not comply with federal regulations.

Table 4: Example Citation Differences for Inoperative Vehicle Brake Issue

General Violation Specific Violations

393.48(a): Inoperative/defective brakes e 393.45(d): Brake connections with leaks
or constrictions
e 393.53(b): CMV manufactured after
10/19/94 has an automatic airbrake
adjustment system that fails to
compensate for wear

Because all roadside violations affect a carrier's measure, these differences can lead to carriers
with the same underlying safety issue receiving different SMS results.

Proposal

The proposed methodology would organize the existing 959 roadside violations, along with an
additional 14 violations currently not applied to SMS, into 116 violation groups. See
Reorganized Unsafe Driving Category to Include Operating While OOS Violations for more
details on the additional violations. While any of these violations can still be cited during an
inspection, for prioritization purposes, violations that identify the same or similar underlying
safety issue would be grouped together. If a motor carrier receives more than one of the
violations in a violation group during a single inspection, the proposed methodology would treat
that set of violations as a single violation when calculating the carrier’'s measure in that safety

category.
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For example, the HOS Compliance violations below are part of a violation group related to the
safety issue of violating HOS regulations.

Table 5: “HOS Requirements” Violation Group in HOS Compliance Safety Category

Violation ‘ Violation Description

395.3A2-PROP Driving beyond 14 hour duty period (Property Carrying Vehicle)

395.3A3-PROP Driving beyond 11 hour driving limit. (Property Carrying Vehicle)

395.3(a)(3)(ii) Driving beyond 8 hour driving limit since the end of the last on duty, off
duty, or sleeper period of at least 30 minutes

395.3B2 Driving after 70 hours on duty in an 8 day period (Property Carrying
Vehicle)

If a motor carrier is cited for two or more of the violations above in the same inspection, these
violations would all appear in the inspection report. However, when FMCSA analyzes the
carrier’s data to determine if the carrier should be prioritized, the proposed methodology would
count this set of violations as one violation under the “HOS Requirements” violation group.

Grouping a motor carrier’s violations before analyzing their data would ensure that motor
carriers are treated fairly by holding carriers with similar safety issues to the same standards,
regardless of how those issues were documented. This would prevent the inconsistencies in
safety category measures that occur when multiple violations are cited for the same underlying
safety issue during one inspection. As a result, it would reduce the total violation weights
possible in a safety category during an inspection, eliminating the need for the violation weight
cap of 30 currently used in SMS.

This reorganization would also make it easier for motor carriers and drivers to identify and
address their safety issues. Consolidation produces 116 violation groups, offering a greater
level of detail than the 67 groups in SMS. Table 6 shows a summary of the new roadside
violation groups by safety category, and Appendix A contains a complete list of all violation

groups.
Table 6: Number of Roadside Violations in SMS Compared to
Roadside Violation Groups in Proposed Methodology
Safety ’ Violations ‘ Violation Groups in
Category in SMS Proposed Methodology
New Unsafe Driving 59 32
HOS Compliance 73 9
New Vehicle Maintenance 406 15
New Vehicle Maintenance: N/A 35
Driver Observed
Controlled Substances/Alcohol 11 N/A
HM Compliance 369 14
Driver Fitness 55 11
Total 973 116

New designates safety categories for the proposed methodology. The new Unsafe Driving category includes Controlled
Substances/Alcohol violations.
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*Number includes 14 additional violations for operating while under an OOS Order that are not used in the current
SMS methodology.

Analysis Method

FMCSA used the ET to compare SMS with and without reorganized violations using the
September 2017 Motor Carrier Management Information System (MCMIS) snapshot. For an
accurate comparison with the only difference being the reorganization, the Agency did not apply
violation weights to either version of SMS.

Evaluation Results

Reorganizing violations would prioritize a very similar carrier population to SMS. As shown in
Table 7 below, for any roadside safety category, 97% of the same carriers would be prioritized
under both methodologies. FMCSA'’s analysis indicates that, for prioritization purposes,
determining whether a safety issue is identified is more influential than determining how many
ways it was documented.

Table 7: Same Carriers Prioritized With and Without Reorganized Roadside Violations

Percent of Same Carriers

Sl ey ‘ Prioritized
New Unsafe Driving 99.9%
HOS Compliance 96%
New Vehicle Maintenance: Driver 929
Observed 0
New Vehicle Maintenance 94%
HM Compliance 92%
Driver Fitness 99.8%
Any Roadside Safety Category
Prioritized (Excludes Crash 97%
Indicator)

Source: MCMIS September 2017 data snapshot.
New designates safety categories for the proposed methodology. The new Unsafe Driving
category includes Controlled Substances/Alcohol violations.

Simplified Roadside Violation Severity Weights
Background

The SMS assigns each roadside violation in a safety category a severity weight that reflects its
relationship to crash occurrence and/or crash consequences. FMCSA used a combination of
statistical crash analysis and modeling, effectiveness testing, and enforcement personnel
expertise to develop these weights. The NAS and other industry stakeholders maintained that
the violation severity weights rely too much on expert opinion rather than data analysis.

Proposal

The proposed methodology would replace the “1-10” weighting scale for violations in SMS with
a two-value scale: a severity weight of either 1 or 2.

Severity weights would be determined by the set of violations cited during an inspection, within
each violation group. If a motor carrier receives one or more violations within a violation group,
that set of violations would be assigned a severity weight of 2 if any of the violations meet the
following criteria:
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o OOS violations (apply to all safety categories except Unsafe Driving)
¢ Driver Disqualifying violations (apply to Unsafe Driving only, as defined in 49 CFR
§ 383.51)7

If none of the violations in a violation group are OOS or Driver Disqualifying violations, then the
violation group would receive a weight of 1.

For example, if a roadside inspector cites a motor carrier with two or more of the violations in
the “HOS Requirements” violation group during an inspection as shown in Table 5, and none of
its violations in this group are OOS, then this violation group would be assigned a severity
weight of 1 in the HOS Compliance safety category. However, if enforcement personnel
determine that any of these violations are OOS violations, then the “HOS Requirements”
violation group would be assigned a severity weight of 2. For more details on violation groups,
see Reorganized Roadside Violations.

Analysis Method

The Agency tested and evaluated many different models using reorganized violations, including
models that applied regression analysis and IRT to derive violation severity weights. To
determine the best approach, the Agency used the ET to compare each model’s crash rate for
prioritized carriers. To ensure consistency over time, the Agency compared ET results from the
September 2018 data snapshot to a previous year; the results were consistent for both
timeframes.

Evaluation Results

After conducting analysis on multiple approaches, FMCSA determined that assigning
customized weights to all violations was not as important as noting that the violation occurred.
Three models had comparable ET results:

¢ Model 1 (Baseline): Individual violations without groups; each violation discovered
during an inspection would receive a weight of 1.

e Model 2: New violation groups applied; each set of violations discovered within a
violation group during an inspection would count as one violation with a severity weight
of 1.

¢ Model 3: New violation groups applied; each set of violations discovered within a
violation group during an inspection would count as one violation with a severity weight
of 1, unless an OOS violation or Driver Disqualifying violation is discovered, then the set
would have a weight of 2.

7 Disqualifying violations defined in 49 CFR § 383.51 include specific traffic enforcement violations in the Unsafe Driving such as
“reckless driving” and “speeding 15+ MPH over the speed limit” as well as additional Controlled Substances/Alcohol BASIC
violations such as “driving under the influence of alcohol or drugs.”

10
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Table 8: Evaluation of Simplified Severity Weight Models

Crash Rate* for Carriers Prioritized in Any Safety Category (Excludes Crash Indicator)

Model 1 (Baseline) Model 2 Model 3
All Violations = Weight of 1 All Violation Groups = Weight of 1 All Violation Groups = Weight of 1 or 2

6.71 6.74 6.95

Source: MCMIS September 2018 data snapshot used for model calculations. MCMIS December 2020 data snapshot
(October 2018 to September 2020) used for 24-month crash rate calculations.

Note: All three models include the reorganized BASICs changes but do not include subsequent changes listed in this
document such as proportionate percentiles.

*Crash rate is crashes per 100 PUs. National crash rate over the same time period is 5.00 crashes per 100 PUs.

Of the three models, Model 3 has the highest crash rate for carriers prioritized in any safety
category at 6.95 crashes per 100 Power Units (PUs). This simplified approach would identify
carriers with higher crash rates for prioritization and make it clearer why a specific violation is
weighted more heavily than others.

In addition, by assigning more weight to OOS violations and Driver Disqualifying violations, this
approach would leverage North American Standard OOS criteria developed by the Commercial
Vehicle Safety Alliance (CVSA), as well as Driver Disqualifying violation criteria outlined in 49
CFR § 383.51.

Proportionate Percentiles
Background

The SMS places carriers in Safety Event Groups (SEGs) based on the number of safety events,
or inspections and crashes in which they have been involved. This concept is important
because it accounts for the inherently greater variability in inspection, violation, and crash rates
based on very different levels of exposure. SEGs allow SMS to handle the widely diverse motor
carrier population while ensuring that similarly situated carriers are treated with the same
standards. However, carriers can sometimes experience a large jump of 20 or more percentiles
without a corresponding change in measure simply because they gain an inspection and move
to the next highest SEG.

Proposal

The proposed methodology would use proportionate percentiles to eliminate large fluctuations in
percentile results that occur for non-safety related reasons under SMS’ SEG approach.
Proportionate percentiles would use the exact number of safety events to assign a percentile for
a motor carrier, no longer relying on the cut-offs established by SEGs.

This methodology has several benefits compared to the SEG approach used in SMS:

e Customized to a carrier’s exact number of events.

e Ensures stable results for carriers by only allowing for gradual percentile changes from
month to month when dropping or adding events.

¢ Allows an individual carrier's change in measure to have greater influence on their
percentile. There would no longer be substantial percentile increases without a
corresponding measure increase.
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Proportionate percentiles would improve the Agency’s ability to compare carriers with similar
carriers, and more precisely and accurately indicate how a carrier’s performance is trending
from month to month. Step-by-step instructions for calculating proportionate percentiles are

provided in Table 9 below.

Table 9: Proportionate Percentile Calculation Methodology

Calculation Step

Example: HOS Compliance Safety Category*

1. Group carriers by number of relevant roadside
inspections and crashes and calculate median
(middle value) of each grouping.

FMCSA will perform this step annually or as
needed to establish the measure-to-percentile
benchmarks.

Grouping 1: Carriers with 3-10 driver inspections.
Median: 5 driver inspections.

Grouping 2: Carriers with 11-20 driver inspections.
Median: 13 driver inspections.

2. Calculate the measure for each carrier based on
the new prioritization methodology.

The example carrier has 9 driver inspections and an
HOS Compliance measure of 1.41.

3. Determine which two medians (calculated in
Step 1) the carrier falls between, based on that
carrier's unique number of roadside inspections
and crashes.

The example carrier has 9 driver inspections, so they fall
between the medians of 5 and 13.

4. Using the carrier's measure, calculate two
percentiles for the carrier—one for each of the
two median number of inspections that it falls
between.

Percentile 1: Measure of 1.41 and 5 inspections (median
1) would put carrier in the 515t percentile.

Percentile 2: Measure of 1.41 and 13 inspections
(median 2) would put carrier in the 73" percentile.

5. Calculate a weighted average of both
percentiles to account for how close a carrier is to
each median.

The example carrier with 9 driver inspections is exactly
halfway between the medians of 5 and 13, so their
percentile would be the average of the percentiles at 5
and 13 (no weighting needed):

(51+73)/2 = 62" percentile

If a carrier had 10 inspections, the average would be
weighted more heavily toward the percentile at 13
inspections. Conversely, if the carrier had 8 inspections,
it would be weighted more heavily toward the percentile
at 5 inspections.

e 10 inspections: 65" percentile
e  8inspections: 59" percentile

*This example is for illustrative purposes only. It is not based on real carrier data, and the measure-to-percentile benchmarks and

medians would be recalculated regularly.

In addition, this new approach would only use SEGs to establish measure-to-percentile
benchmark median values that are used to calculate customized proportionate percentiles.
These benchmarks would be recalculated infrequently (annually, or when needed) to allow
carriers to track month-to-month percentile trends solely based on their own performance. The
benefit of this approach is that it establishes measure-to-percentile relationships at the start of a
year and applies that fixed relationship across the entire year rather than updating monthly.
After the benchmark run has been established, any changes to a carrier’s percentile would be
based solely on the carrier's own safety performance and not be affected by the safety
performance of other carriers. This would allow carriers to improve and track their percentiles
without the influence of other carriers during the year.
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Figure 3. Example Carrier: Annual Percentile Trend with Fixed Measure-to-Percentile Relationship
in HOS Compliance Safety Category?

Figure 3 shows an example of a carrier’s safety category percentile under this new approach
across time. In January 2020, the carrier’s percentile is established when its safety category
measure is compared to carriers with similar number of safety events as part of an annual
benchmark run. In this case, the carrier’'s measure gets worse, which causes the carrier's
percentile to move up through December 2020. These changes in percentile after the
benchmark run are based solely on carrier's own performance. Then in January 2021, the
carrier’s percentile is re-established when its results are used and compared to other carriers in
the next benchmark run. This re-established benchmark can move a carrier’s percentile value
up or down based on changes that the population of carriers has experienced. Historically,
these changes over a course of a year have been relatively small (a difference of a few
percentiles compared to 20+ percentile jumps experienced under the current approach). After
the January 2021, the carrier's measure or results get better, which causes the carrier's
percentile to move down through December 2021.

Analysis Method

FMCSA used the ET to compare the proposed methodology with and without proportionate
percentiles to assess whether this proposed change improved the identification of carriers with
high crash rates. In addition, the Agency calculated the impact of the proposed change by
determining the frequency and magnitude of instances where carrier measures decreased and
their percentiles increased and vice versa from month to month, comparing the current SEG
approach and the proposed proportionate percentile approach.

Evaluation Results

ET results in Table 10 show that proportionate percentiles enhance the methodology’s ability to
identify carriers for interventions. Including proportionate percentiles in the proposed
methodology results in a slight increase in the crash rate of prioritized carriers, from 7.18
crashes per 100 PUs to 7.23 crashes per 100 PUs.

8Figure 3 is included for illustrative purposes and not necessarily match what carriers or enforcement will see on the proposed
Prioritization Preview website.
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Table 10: Crash Rates for Prioritized Safety Categories in Proposed Methodology

Crash Rate* ‘ Number of Crashes

Percentiles Percentiles Percentiles Percentiles

No Proportionate Proportionate ‘ No Proportionate Proportionate

7.18 7.23 87,734 87,370

Source: MCMIS September 2018 data snapshot used for model calculations. MCMIS December 2020 data snapshot
(October 2018 to September 2020) used for 24-month crash rate calculations.

Note: Both models (with and without proportionate percentiles) include reorganized BASICs, reorganized roadside
violations and simplified roadside violation severity weights changes but do not include subsequent changes listed in this
document such as new segmentations.

*Crash rate is crashes per 100 PUs. National crash rate over the same time period is 5.00 crashes per 100 PUs.

In addition, the results show that the proposed approach works as anticipated in mitigating
unexpected jumps in percentiles. Using the December 2020 and January 2021 snapshots,
FMCSA calculated the number of carriers that had an unexpected percentile increase and a
corresponding decrease in measure under the current SMS approach compared with the newly
proposed proportionate percentiles. The results shown in Table 11 indicate that the proposed
approach would reduce the number of unexpected jumps of greater than 1 percentile by 78%
(1,019 vs. 224). Further, for the analysis snapshot used, the approach eliminated percentile jumps
of greater than 10 percentiles when the carrier's measure decreased. Table 12 shows that the
magnitude of the percentile jumps also decreased under the new approach—in SMS the
maximum percentile jump in any safety category was 35.9 percentiles compared with 10
percentiles under the new approach.

Table 11: Number of Instances where Carrier Measures Decreased and Percentiles Increased
(SMS SEGs vs. Proportionate Percentiles)

Number of Number of Instances [Number of Instances| Number of Instances
Instances with with Increase with Increase with Increase
Saf c Increase of Greater than 1 of Greater than 10 of Greater than 10
afety Category of Greater than 1 Percentile: Percentiles: Percentiles:
Percentile: Proportionate SEGs Proportionate
SEGs Percentiles Percentiles
New Unsafe Driving — 9 7 0 0
Straight
New Unsafe Driving — 26 12 5 0
Combination
Crash Indicator — 4 4 0 0
Straight
Crash Indicator — 17 21 9 0
Combination
HOS Compliance 419 91 203 0
New Vehicle 195 26 14 0
Maintenance
New Vehicle 306 49 20 0
Maintenance: Driver
Observed

Source: MCMIS December 2020 and January 2021 data snapshots. New designates safety categories for the proposed

14



()
.
S 'epartment of Tmnsporfation
=((116Y+W PRIORITIZATION PREVIEW s popment ol

ountability

Number of Number of Instances [Number of Instances| Number of Instances
Instances with with Increase with Increase with Increase
Safetv Cat Increase of Greater than 1 of Greater than 10 of Greater than 10
Ly (CelEE]ely of Greater than 1 Percentile: Percentiles: Percentiles:
Percentile: Proportionate SEGs Proportionate
SEGs Percentiles Percentiles
HM Compliance — Cargo 8 1 1 0
Tank
HM Compliance — Non- 4 2 0 0
Cargo Tank
Driver Fitness 31 11 9 0
Total 1,019 224 261 0
Difference -78% -100%

Table 12: Magnitude of Carrier Percentile Increases with Corresponding Measure Decreases (SMS
SEGs vs. Proportionate Percentiles)

Maximum . .
Percentile Maximum Percentile
Safety Category I . Increase: Proportionate Difference
ncrease: .
Percentiles
SEGs

New Unsafe Driving — Straight 71 2.7 -62%
New Unsafe Driving — Combination 13.1 4.3 -67%
Crash Indicator — Straight 8 6.1 -24%
Crash Indicator — Combination 17.9 10 -44%
HOS Compliance 23.2 8.3 -64%
New Vehicle Maintenance 17.6 5.4 -69%
New Vehicle Maintenance: Driver 17.9 5.1 72%
Observed
HM Compliance — Cargo Tank 15.4 3.2 -79%
HM Compliance — Non-Cargo Tank 2.7 23 -15%
Driver Fitness 35.9 4 -89%

Source: MCMIS December 2020 and January 2021 data snapshots.
New designates safety categories for the proposed methodology. The new Unsafe Driving category includes Controlled
Substances/Alcohol violations.

New Segmentation: Driver Fithess Safety Category

Background

One of the ways the SMS accounts for differences in carrier operations is by segmenting
carriers by whether their company operates primarily Straight vehicles or Combination vehicles.
Currently, this segmentation only applies when calculating percentiles for the Unsafe Driving
and Crash Indicator safety categories. FMCSA decided to explore whether extending
segmentation to the rest of the safety categories would provide better carrier-to-carrier
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comparisons and improve the methodology’s ability to identify carriers with high crash rates for
interventions.

Proposal

The proposed methodology would extend Straight and Combination segmentation to the Driver
Fitness safety category in addition to retaining segmentation in the Unsafe Driving and Crash
Indicator safety categories. Table 13 provides the SMS’ criteria for Straight and Combination
carriers, which would carry over to the proposed methodology.

Table 13: Straight and Combination Carrier Criteria

Carrier Type ‘ Criteria
Straight Carrier More than 30% of the total PUs in their
fleet are straight trucks/other vehicles
Combination Carrier 70% or more of the total PUs in their fleet
are combination trucks/motor coach
buses

Extending segmentation to Driver Fitness would ensure motor carriers are treated fairly by
comparing them to other carriers with similar operations and patterns of violations.

Analysis Method

FMCSA explored extending Straight and Combination segmentation to the HOS Compliance,
Vehicle Maintenance: Driver Observed, Vehicle Maintenance, and Driver Fitness safety
categories by following the process below. Segmentation was applied after establishing the
violation severity weights.

1. Apply Straight and Combination segmentation for each safety category above.

2. Compare violation rates among Straight and Combination carriers in each safety
category to determine whether segmentation is justified.

3. Run ET to assess the impact on crash rates of carriers prioritized and number of Straight
and Combination carriers prioritized.

Evaluation Results

FMCSA'’s analysis shows that Straight and Combination segmentation would improve the
effectiveness of the Driver Fitness safety category. There are large differences in the violation
rates of Combination and Straight carriers in Driver Fitness. As shown in Table 14, the violation
rates of Straight carriers are nearly four times as high as Combination carriers. Based on these
results, segmentation is justified to ensure carriers are compared to others with similar
operations and violation rates.

Table 14: Driver Fitness Violation Rates for Straight and Combination Carriers

Carrier Type Driver Fitness
Violation Rate*
Straight 7.74
Combination 1.96

Source: MCMIS September 2018 data snapshot.
*Violation rate is violations per 100 inspections
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Applying segmentation to the Driver Fitness safety category would identify prioritized carriers
with higher crash rates in both the Straight and Combination segments. While it does decrease
the number of carriers prioritized in the Driver Fitness, the carriers that are removed have a
lower crash rate, which would sharpen the focus on carriers at higher risk for crashes.

Table 15: Carriers Prioritized in Driver Fitness With and Without Straight and
Combination Segmentation

Prioritized Number of Number of | Difference | Crash Rate®™ | Crash Rate* | Difference

Carrier Segment Carriers Carriers (Number without with in Crash

Prioritized Prioritized | of Carriers | Segmentation | segmentation Rate*

without with Prioritized)
Segmentation | Segmentation

Combination 379 507 +128 6.55 6.93 +0.38
Carriers
Straight Carriers 1,687 1,357 -330 1.97 2.05 +0.08
All Prioritized 2,066 1,864 -202 3.24 3.7 +0.47
Carriers (Total)

Source: MCMIS September 2018 data snapshot used for model calculations. MCMIS December 2020 data snapshot (October
2018 to September 2020) used for 24-month crash rate calculations.

Note: Both models (with and without segmentation) include reorganized BASICs, reorganized roadside violations and simplified
roadside violation severity weights changes but do not include proportionate percentiles or the improved Intervention Thresholds.
*Crash rate is crashes per 100 PUs. National crash rate over the same time period is 5.00 crashes per 100 PUs.

FMCSA also tested segmentation in the HOS Compliance, Vehicle Maintenance: Driver
Observed, and Vehicle Maintenance safety categories, but the addition of segmentation lowered
the crash rate of prioritized carriers in these safety categories.

Improved Intervention Thresholds
Background

Carriers may be prioritized for interventions if their percentiles are at or above certain thresholds
called Intervention Thresholds. Industry stakeholders noted that certain safety categories are
not as well correlated with crash risk as others (specifically the Driver Fitness and HM
Compliance safety categories). As a result, the current Intervention Thresholds for those safety
categories reduces the ability of SMS to effectively identify carriers with high crash rates.

Proposal

The proposed methodology would adjust the Intervention Thresholds to de-emphasize the
Driver Fitness and HM Compliance safety categories given their lower correlations to crash risk,
while maintaining the current thresholds for other higher crash risk safety categories. The
Intervention Thresholds in Driver Fitness and HM Compliance would go up by 10 percentiles
(the higher the percentile Intervention Threshold, the fewer carriers prioritized). This would allow
FMCSA enforcement resources to better focus on carriers with compliance issues that
correspond to crash risk.

The Driver Fitness thresholds would move from:

e 80% to 90% for general carriers
e 65% to 75% for passenger carriers
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o 75% to 85% for HM carriers
The HM Compliance thresholds would increase from 80% to 90% for all carrier types.

For the criteria for the general carrier, passenger carrier, and HM carrier thresholds, download
the SMS Methodology.®

Analysis Method

FMCSA used the ET to determine the most effective way to adjust the Intervention Thresholds
for the safety categories that have lower correlations to crash rate. Consideration was given to
maintaining a similar number of carriers prioritized under the current SMS methodology and
Intervention Thresholds. Because the other changes in the higher crash-correlated safety
categories increased the number of carriers prioritized using the current Intervention
Thresholds, the Agency explored adjusting the Interventions Thresholds in the Driver Fitness
and HM Compliance safety categories to complement this increase and better identify carriers
with higher crash rates.

Evaluation Results

Adjusting Intervention Thresholds in the Driver Fitness and HM Compliance BASICs would
reduce the number of prioritized carriers by 463. Based on the ET results, the carriers removed
from prioritization have a crash rate of 4.15, which is lower than the national average of 5.00
crashes per 100 PUs. Overall, under this proposed change, the crash rate of the remaining
prioritized carriers would increase from 7.19 to 7.77 crashes per 100 PUs.

Previously Studied Changes

FMCSA studied several of the changes as part of the SMS enhancements proposed in October
2016. As part of this effort, the Agency previously analyzed and evaluated these changes using
the ET. FMCSA revisited the 2016 analysis results and conducted new analysis with more
recent data to confirm the 2016 findings (MCMIS September 2018 data snapshot for model
calculations and MCMIS December 2020 data snapshot for 24-month crash rate calculations
from October 2018 to September 2020). For the 2016 analysis methods and evaluation results,
see the 2016 Foundational Document.

Increased Focus on Recent Violations
Background

In SMS, motor carriers may be prioritized in HOS Compliance, Vehicle Maintenance, HM
Compliance, and Driver Fitness even if they have not received a recent violation in these
categories.

Proposal

The proposed methodology applies to the HOS Compliance, Vehicle Maintenance, Vehicle
Maintenance: Driver Observed, HM Compliance, and Driver Fitness safety categories. The
proposed approach would only calculate percentiles in a safety category if the motor carrier
has received at least one roadside violation in that category within the past 12 months. This
means that a carrier with violations in a safety category that are all 12 months or older would

9 SMS Methodology, version 3.13, December 2021: https:/csa.fmcsa.dot.gov/documents/smsmethodology.pdf
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not be assigned a percentile and not prioritized in that category based on roadside inspection
data alone.

Analysis Method

The analysis team identified the list of carriers that would be removed from prioritization based
on the proposed data sufficiency rule and compared the crash rates of those carriers with the
general carrier population.

Evaluation Results

The analysis showed that 1,081 carriers would be removed from prioritization based on the
proposed data sufficiency requirements. The ET results, shown below in Table 16, demonstrate
that these carriers have lower or similar crash rates compared to national average of 5.00
crashes per 100 PUs. In other words, the carriers removed from prioritization do not appear to
be a higher crash risk than the average carrier population.

Table 16: Evaluation of Carriers No Longer Prioritized Under the Proposed Data Sufficiency Rules

Safety Category Number of Carriers No Crash Rate*
Longer Prioritized

HOS Compliance 615 5.18
Vehicle Maintenance 145 3.10
Vehicle Maintenance: Driver 501 4.97
Observed

Driver Fitn