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FOREWORD

In accordance with its primary mission to reduce crashes, injuries, and fatalities involving large
trucks and buses, the Federal Motor Carrier Safety Administration (FMCSA) initiated the
Comprehensive Safety Analysis 2010 (CSA 2010) Operational Model Test. The program
focused on initiating contact with more carriers and drivers, development of a new measurement
system to replace Motor Carrier Safety Status Measurement System (SafeStat), application of a
wider range of progressive interventions to correct high-risk behavior, and more efficient use of
Agency resources. The test ran for 29 months from February 2008 through June 2010.

This report is an evaluation of the CSA 2010 Operational Model Test, focusing on key
components of the model.

NOTICE

This document is disseminated under the sponsorship of the U.S. Department of Transportation
in the interest of information exchange. The United States Government assumes no liability for
its contents or the use thereof.

The contents of this Report reflect the views of the contractor, who is responsible for the
accuracy of the data presented herein. The contents do not necessarily reflect the official policy
of the U.S. Department of Transportation.

This Report does not constitute a standard, specification, or regulation.
The United States Government does not endorse products or manufacturers named herein. Trade

or manufacturers’ names appear herein solely because they are considered essential to the object
of this report.
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ODER R 0 0 A OR
Table of APPROXIMATE CONVERSIONS TO SI UNITS
Symbol When You Know Multiply By To Find Symbol
LENGTH
In Inches 25.4 Millimeters mm
Ft Feet 0.305 Meters m
Yd Yards 0.914 Meters m
Mi Miles 1.61 Kilometers km
AREA
in2 square inches 645.2 square millimeters mm2
ft2 square feet 0.093 square meters m2
yd?2 square yards 0.836 sguare meters m?
Ac Acres 0.405 Hectares ha
mi2 square miles 2.59 square kilometers km?
VOLUME 1000 L shall be shown in m3
fl oz fluid ounces 29.57 Milliliters mL
Gal Gallons 3.785 Liters L
fts cubic feet 0.028 cubic meters m3
yd3 cubic yards 0.765 cubic meters m3
MASS
Oz Ounces 28.35 Grams g
Lb Pounds 0.454 Kilograms kg
T short tons (2000 Ib) 0.907 megagrams (or “metric ton”) Mg (or “t")
TEMPERATURE Temperature is in exact degrees
°F Fahrenheit 5x (F-32) +9 Celsius °C
or (F-32) - 1.8
ILLUMINATION
Fc foot-candles 10.76 Lux Ix
Fl foot-Lamberts 3.426 candela/m? cd/m?
Force and Pressure or Stress
Lbf Poundforce 4.45 Newtons N
Ibf/in2 poundforce per square inch 6.89 Kilopascals kPa
Table of APPROXIMATE CONVERSIONS FROM SI UNITS
Symbol When You Know Multiply By To Find Symbol
LENGTH
Mm Millimeters 0.039 inches in
M Meters 3.28 feet ft
M Meters 1.09 yards yd
Km Kilometers 0.621 miles mi
AREA
mm?2 square millimeters 0.0016 square inches in2
m? square meters 10.764 square feet ft2
m? square meters 1.195 square yards yd?2
Ha Hectares 2.47 acres ac
km? square kilometers 0.386 square miles mi2
VOLUME
mL Milliliters 0.034 fluid ounces fl oz
L Liters 0.264 gallons gal
m3 cubic meters 35.314 cubic feet fts
m3 cubic meters 1.307 cubic yards yd3
MASS
G Grams 0.035 ounces oz
Kg Kilograms 2.202 pounds Ib
Mg (or “t") megagrams (or “metric ton”) 1.103 short tons (2000 Ib) T
TEMPERATURE Temperature is in exact degrees
°C Celsius 1.8c + 32 Fahrenheit °F
ILLUMINATION
Lx Lux 0.0929 foot-candles fc
cd/m? candela/m? 0.2919 foot-Lamberts fl
Force & Pressure Or Stress
N Newtons 0.225 poundforce Ibf
kPa Kilopascals 0.145 poundforce per square inch Ibf/in?

* Sl is the symbol for the International System of Units. Appropriate rounding should be made to comply with Section 4 of ASTM E380.

(Revised March 2003, Section 508-accessible version September 2009)

il




ABBREVIATIONS, ACRONYMS, AND SYMBOLS .........cooi i X
EXECUTIVE SUMMARY ..ot Xl
L. INTRODUCTION. ..ottt 1
2.  THE CSA 2010 OPERATIONAL MODEL TEST ..o, 3
2.1 THE BASICS ...t 4
2.2 THE INTERVENTION TYPES ...t 5
2.3 PHASE TAND PHASE IL...cooiiiiiiiiiiiicc e 6
3.  SCOPE OF THE CSA 2010 OPERATIONAL MODEL TEST .....ccoccciiiiiiiiiiiiii, 7
3.1 CRASH RATES PRIOR TO TEST .....ccciiiiiiiiiiiiiiiiiccicececeeeeee e 7
3.2 SMS THRESHOLDS EXCEEDED .......ccccioiiiiiiiiiiiiiieeceecee e 8
3.3 INTERVENTIONS RECEIVED BY CARRIERS ........ccccociiiiiiiiiiiiiiieicieee 10
3.4 CARRIERS TOUCHED BY CSA 2010.....ccciiiiiiiiieiieieeeeeeeeeeeeesee e 12
4.  THE SAFETY MEASUREMENT SYSTEM .....cccoiiiiiiiiiee s 15
4.1 SOURCES OF DATA ..ot 17
4.2 DESIGN ELEMENTS ..ottt 22
5.  THE SMS BASICS AND IDENTIFICATION OF UNSAFE CARRIERS................. 29
5.1 DOES THE SMS IDENTIFY UNSAFE CARRIERS? .....ccccooiiiiiiiieeeeee, 30
5.2 COMPARISON BETWEEN THE SMS AND SAFESTAT CRASH RATES........... 31
5.3 THE EFFECT OF CRS ON GROUP CRASH RATES ......cccooiiiiiiiiiieicceeee, 32
5.4 RATE RATIOS COMPARING CARRIERS EXCEEDING THRESHOLDS TO
CARRIERS NOT EXCEEDING THRESHOLDS........cocooiiiiiiiiiieceeeceene 33
5.5 UNDERREPORTING AND LATE DATA REPORTED TO THE MCMIS CRASH
FILE ..ottt 35
5.6 SMS AND SAFESTAT CLASSIFICATION.....cccccciiiiiiiiiiiiiiiniciciecieccee 39
5.7 ASSOCIATIONS BETWEEN BASIC PERCENTILES AND CRASH RATES....... 40
5.8 A STATISTICAL MODEL FOR PREDICTING CRASH RATES FROM BASIC
PERCENTILES .. ..ottt s s 43
6. INTERVENTION CYCLES ... 49

TABLE OF CONTENTS

il



6.1 IDENTIFICATION OF INTERVENTION CYCLES.......cccceiiiiniiiiinieeecneceeee 49

6.2 INTERVENTION PATTERNS ...t 53
7.  EFFECT OF WARNING LETTERS ON BASIC PERCENTILES...........cccooiiiiienn o7
8. EFFECTIVENESS OF CSA 2010 INTERVENTIONS.........ccooiiiii 63
8.1 THE WARNING LETTER.......cccooiiiiiiiiiiiiiiiicteecteee e 66
8.2 THE OFFSITE INVESTIGATION ......cooiiiiiiiiieieeeeeeeeeeeeeeeeeee e 67
8.3 THE ONSITE FOCUSED INVESTIGATION .......cccccoeviiiiiiiiiiiiiiiieniciccieeeeee 70
8.4 THE ONSITE COMPREHENSIVE INVESTIGATION ......cccoooiiiiiiiiiniiiienieeeens 71
8.5 THE WARNING LETTER—INVESTIGATION........cccccoiiiiiiiiniiiiiiiniciceieee 72
8.6 THE WARNING LETTER—INVESTIGATION—CSP.....cccceoiiiiiiiiiiiieniieens 73
8.7 INTERVENTIONS ENDING IN NOC......ccccccciiviiiiiiiiiiiiiiiicicicieecieeeseee 74
9. SAFETY COMPARISON OF SAFESTAT A/B CARRIERS ... 77
10. COSTS TO FMCSA OF CSA 2010 INTERVENTIONS AND CRS, AND TOTAL
AMOUNTS CLAIMED......cciiiiii s 81
11. QUALITATIVE ANALYSIS (PROCESS REVIEW) AND DESCRIPTIVE
STATISTICS et 89
12, TEST-ONLY STATES ... 97
12.1 SAFETY MEASUREMENT THRESHOLDS EXCEEDED IN TEST-ONLY
STATES .. ettt st s 97
12.2 INTERVENTIONS THAT CARRIERS RECEIVED IN TEST-ONLY STATES.....98
12.3 CARRIERS TOUCHED BY CSA 2010 IN TEST-ONLY STATES........cccceeveeeee. 100
13.  SUMMARY AND DISCUSSION ......ccoiiiiiiiiiiiiiieii s 101
REFERENCES ... ..o 143

v



LIST OF FIGURES AND FORMULAS

Figure 1. Percent of Carriers Exceeding At Least One SMS Threshold During 12-Month

Followup (Test—Warning Letter Only) ......ccccocveeiiierieniiieiieeieeeeie e Xix
Figure 2. Percent of Carriers Exceeding At Least One SMS Threshold During 12-Month

Followup (Test—Onsite Focused Investigation Only) ........cccccveeeviieniiieniieeeiieeeiee e XX
Figure 3. Crashes Reported to the MCMIS Crash File by Month as of June 2010 ....................... 36
Figure 4. Scatter Plots of Crash Rates by BASIC Percentiles (February 2008—July 2009, MCMIS

File Dated JUNe 2010) .....coooiieiiiieeiee ettt et re e e tre e e e e e e e e ee e 41
Figure 5. Scatter Plot and Fitted Line of Log Crash Rate by Crash Indicator BASIC Percentile .42
Figure 6. Matrix Scatter Plot of Log Crash Rates for Five BASICS........cccooeiiiniiiiiniiniiienene, 43
Figure 7. Equation for the Empirical Bayes Estimator of the Crash Rate for Carrier i................. 45
Figure 8. Equation for Calculating the Negative Binomial Rates MU ............cccoocevviniininicnnene. 46
Figure 9. Predicted Crash Rate by First Intervention TYPe .......cccovveeeiieeriiieniieeeiie e 52

Figure 10. Percent of Carriers Exceeding the Unsafe Driving Threshold With 12 Months of
Followup After Exceeding the Threshold (Test Carriers Closed With Warning Letter,
Control Carriers With No CR During the Model Test)........ccccceeeiieeriieniiieeieeeee e, 59

Figure 11. Percent of Carriers Exceeding the Fatigued Driving Threshold With 12 Months of
Followup After Exceeding the Threshold (Test Carriers Closed With Warning Letter,
Control Carriers With No CR During the Model Test)........ccccceeeiieeeiienciieeiieeeiee e, 60

Figure 12. Percent of Carriers Exceeding the Driver Fitness Threshold With 12 Months of
Followup After Exceeding the Threshold (Test Carriers Closed With Warning Letter,
Control Carriers With No CR During the Model Test)........ccccoevveriienieniieenieeieeeeee. 60

Figure 13. Percent of Carriers Exceeding the Vehicle Maintenance Threshold With 12 Months of
Followup After Exceeding the Threshold (Test Carriers Closed With Warning Letter,
Control Carriers With No CR During the Model Test)........ccccoevveriieniencieeieniieeeee, 61

Figure 14. Percent of Carriers Exceeding the Improper Loading/Cargo Securement Threshold
With 12 Months of Followup After Exceeding the Threshold (Test Carriers Closed

With Warning Letter, Control Carriers With No CR During the Model Test) .............. 61
Figure 15. Method for Comparing Test and Control Groups ..........ccecveeveuieerciieerciieeciie e 64
Figure 16. Distributions of Log Crash Rates for Test Group With Warning Letter Only and Three
CONLTOL GIOUPS ...vveeeieeiiieeiie ettt ettt ettt et e st et e et e e bt esaaeeteessaeenseessseenseesnseenseennnas 66
Figure 17. Percent of Carriers Exceeding At Least One SMS Threshold During 12-Month
Followup (Test—Warning Letter Only) .......ccoovieeiiieeniieeiieeieeeee e 67
Figure 18. Distributions of Crash Rate and Total Thresholds Exceeded Matching Test and
Control Groups (Test—Offsite Investigation Only) ........ccceeeeveeeeiieeiiieniieeeie e, 68
Figure 19. Distributions of Log Crash Rates for Test Group With Offsite Investigation Only and
Three Control GrOUPS......cc.eeiieiiieiieeie ettt ettt et eee et et teestaeebeessaeensaesabeenseesnnas 69
Figure 20. Percent of Carriers Exceeding At Least One SMS Threshold During 12-Month
Followup (Test—Offsite Investigation Only) ........ccceeecvieeeiieeiiieeiieeceeeeee e 69
Figure 21. Percent of Carriers Exceeding At Least One SMS Threshold During 12-Month
Followup (Test—Onsite Focused Investigation Only) ........cccccveeeciieniiienciieeniieeeieeenee 70



Figure 22. Percent of Carriers Exceeding At Least One SMS Threshold During 12-Month

Followup (Test—Onsite Comprehensive Investigation Only).........ccccceeevevveerieeennneennee. 72
Figure 23. Percent of Carriers Exceeding At Least One SMS Threshold During 12-Month
Followup (Test—Warning Letter and Investigation)............ccccevveeverierienennieneenennnn 73
Figure 24. Percent of Carriers Exceeding At Least One SMS Threshold During 12-Month
Followup (Test: Warning Letter—Investigation—CSP) .......ccccoceviiiiiiininiinienenene 74
Figure 25. Percent of Carriers Exceeding At Least One SMS Threshold During 12-Month
Followup (Test: Ending in NOC).......cccviioiiiiiiiiieiieeee ettt 75
Figure 26. Comparison of Test and Control SafeStat A/B Carriers on Four Safety Performance
Measures During the Operational Model Test .........cccoevieriieiieniiiiieeieeeece e 79
Figure 27. Onsite Focused INVEStIZAtion .........c.ccecvuiieiiieiiiieeiiee ettt eee e e e e 125
Figure 28. Onsite Focused INVEStIZation ............cccvuiieiiiieiiieeiiee et e e e e 125
Figure 29. Onsite Comprehensive INVestigation..........c.eeecveeeiiieiiiieeiieeciee et 126
Figure 30. Onsite Comprehensive INVEeStigation..........cc.eervieriieriieniieniieeiieeie et 126
Figure 31. Warning Letter—Investigation..........cccueecuiiriieiiieniienieeiie et 127
Figure 32. Warning Letter—Investigation...........ccueeviieriierieeniienieeiie ettt sae e 127
Figure 33. Warning Letter—Investigation—CSA .........coooiiieiiiiiiieceeeeee e 128
Figure 34. Warning Letter—Investigation—CSA .........coooviiieiiiieeiieceeeee e 128
Figure 35. Interventions Ending in NOC ........cccooiiiiiiiiiiiiiieieee et 129
Figure 36. Interventions Ending in NOC .........ccoooiiiiiiiiiiiiiiiieee et 129
FIUI@ 37, INOTALIONS. ..c.eeietieeiiieiieeiie ettt ettt et e te et e st e ebeesateesbeessbeesseesabeenseessseenseesnseenseannnas 139
Figure 38. PoisSON DiStrIDULION ......ceeiiiiiiiiieiiie ettt e e e e 139
Figure 39. Gamma DiStribULION .......eieiiiieiiieeciee ettt e s e s e e sareeennseeenneas 139
Figure 40. Negative BINOmIal........c..ccocuiiiiiiieiiiecciie ettt e e e e 139
Figure 41. Empirical Bayes EStImMator...........cccoeriiiiiiiiiiiiieiieeectee et 140

Vi



LIST OF TABLES

Table 1. SMS Crash Rates Based on SMS Classification February 2008 for Nonparticipating

CAITICTS .ttt ettt bttt et h et e h e s bt et e atesb e et ea b e sbe et e e st e sbeebeeseesbeenteas XVi
Table 2.SafeStat Crash Rates Calculated Based on SafeStat Classification February 2008 ...... Xvii
Table 3. Primary Intervention Patterns, Cycles Initiated in First Year of Phase II ................... XVviii

Table 4. Adjusted Total Cost in Dollars for Test Group Interventions and Non-Test Group ..... xxi
Table 5. Crash Rates for Test and Control Groups Per 100 Power Units Prior to Test (February

2006—JaNUATY 2008) ..eeiueiieeiiieiitee et ee ettt et et e et e st e st e et e e s b e e sabeesaneas 7
Table 6. Crash Rates for Test and Control Groups Per 100 Power Units by State Prior to Test
(February 2006—January 2008) ........ccceeriieiierieeiieeeieeieesteesieeseeeieesreeseesiaeebeessneeseens 8
Table 7. Number of Carriers Exceeding BASIC Thresholds by Number Exceeded (Test and
Control Carriers, Original Four States, February 2008).........c..ccovvveeiiieniieeniieeeiee e 8
Table 8. SMS Threshold Exceeded for Carriers Exceeding One Threshold (Test and Control
Carriers, Original Four States, February 2008)...........ccccueriiiiieniieiienieeieeeieeiee e 9
Table 9. SMS Thresholds Exceeded for Carriers Exceeding Two Thresholds (Test and Control
Carriers, Original Four States, February 2008)...........ccccueiiieiieniieiieeieeieeeieeieeeee e 9
Table 10. Most Common Patterns of SMS Thresholds Exceeded for Carriers Exceeding Multiple
Thresholds (Test and Control Carriers, Original Four States, February 2008).............. 10
Table 11. Percent of Carriers Receiving Interventions by Number of Interventions, Original Four
StAtES, 29 MOMTIS ..ottt e e e e e e et et e e e s e e s s saaaaareeeeas 11
Table 12. Percent of Carriers Receiving Interventions by Number of Interventions, Last
Intervention Closed/Completed, Original Four States, 29 Months.........ccccccccevvenennene. 11
Table 13. Distribution of Carriers With Interventions by Last Closed/Completed Intervention and
Number of Interventions, Original Four States, 29 Months............ccccoeevviiriiiiniieennennn. 12
Table 14. Annual Percentage of Test Group Carriers with Recent Activity Touched by
Interventions (Original Four States, 29 Months) .........ccocevievinieninniinienieieneeeee 13
Table 15. Annual Percentage of Test Group Carriers With Recent Activity Touched by
Interventions by Intervention Type (Original Four States, 29 Months)..........c.cccceeneee. 13
Table 16. Reporting Rate for Fatal and All Reportable Crashes ........c..cccevvevieniiiiniincniineeene 19
Table 17. MCMIS Crash File Cases and Estimated Reportable Cases Using GES ...................... 20
Table 18. Reporting Latency for Test States, 2008 Crashes........c.cceeveeevieeriieeniieeeie e 21
Table 19. Reporting Latency for Test States, 2008 INSPECLIONS .....cccvveeevreeeirieeriieeeiie e 22
Table 20. Peer Groups Used 1N BASICS ......ccuiiiiiiieciieeeeee ettt 25
Table 21. Data Sufficiency Requirements for Each BASIC........cc.cocoiiiiiiiiniiiiceeeeee 25
Table 22. Percent of Carriers Meeting Data Sufficiency Requirements by BASIC, Test States and
NONPArtiCIPAtING CATTICTS ...c.uvvieeiieeeiieeeiieesieeesteeesaeeestteeesteeesseeesseeessseeesseeessseeessseeans 26
Table 23. Percent Distribution of Carriers by Number of Violations and of Inspections, Test State
and NonpartiCipating CaAITICTS .........eecvieriierieeriieeteerieeeieeteesteesteesteesseesaeeseessseenseesnnes 27
Table 24. Data Sufficiency Rates, by BASIC and Carrier Size, Test States .........cccceeeeevveerveennne. 27

Table 25. SMS Crash Rates Calculated During the 18-Month Followup Period (February 2008—
July 2009), Based on SMS Classification February 2008 for Nonparticipating Carriers31

vii



Table 26.

Table 27.

Table 28.

Table 29.

Table 30.

Table 31.

Table 32.

Table 33.

Table 34.
Table 35.
Table 36.
Table 37.
Table 38.
Table 39.
Table 40.

Table 41.
Table 42.
Table 43.

Table 44.
Table 45.

Table 46.

Table 47.

Table 48.

Table 49.

SafeStat Crash Rates Calculated During the 18-Month Followup Period (February
2008—-July 2009), Based on SafeStat Classification February 2008 .............cceeenneenee. 31
SMS Crash Rates Calculated for Carriers Without CRs During the 18-Month Followup
Period (February 2008—July 2009), Based on SMS Classification February 2008 ....... 32
SafeStat Crash Rates Calculated for Carriers Without CRs During the 18-Month
Followup Period (February 2008—July 2009), Based on SafeStat Classification
February 2008 ..........ooe ottt ettt e et e e e e e e e e e b e e e e e enreeennne 33
Crash Rates and Rate Ratios for Carriers Exceeding Thresholds and Carriers not
Exceeding Thresholds Calculated During the 18-Month Followup Period (February
2008—-July 2009), Based on SMS Classification February 2008 for Nonparticipating
CAITICTS .ttt ettt ettt ettt et h ettt s bt e bt e at e s bt e bt sa b e sb e e st eatesbe et e sate bt entesaeenaes 34
MCMIS-Reported Crashes in March 2010 by State as a Percentage of 3-Month
Average Reported Crashes (April 2009—June 2009), From the June 2010 MCMIS

Crash FILE c...ouioiiiiee ettt sttt 37
SMS Crash Rates Calculated During the 18-Month Followup Period (January 2009—
June 2010), Based on SMS Classification January 2009 ...........cccoeeieviieniencieenieennenne. 39
SafeStat Crash Rates Calculated During the 18-Month Followup Period (January
2009—-June 2010), Based on SafeStat Classification January 2009...........cccccccvveeenvennnee. 39
Test and Control Carriers Categorized by SafeStat and BASIC Classifications Over the
29 Months of the Operational Model Test (Original Four States: CO, GA, MO, NJ)...40
Population and Sample Size of Carriers Used in the Empirical Bayes Model.............. 45
Sample Size of Carriers Used in the Empirical Bayes Model ............cccoceeveviiiniiinennenn. 45
Fit of a Log-Linear Negative Binomial Regression Model to Crash Data.................... 47
Comparison of Empirical Bayes Rates for Two Carriers .......c..ceccevveveeienienenieneenens 48
Number of Intervention Cycles Per Carrier First Year of Operational Model Phase 1151
Interventions in Cycles Initiated in First Year of Operational Model Phase II.............. 51
Number of Interventions in the Intervention Cycles, Mean Number of BASICs Failed
and Initial Crash Rate ........cocooviiiiiiiiiiii s 52
Number of Subsequent Interventions, by Intervention Type.........ccccevevierieriieenirennnnne. 54
Primary Intervention Patterns, Cycles Initiated in First Year of Phase II ..................... 55
Mean Crash Rate by Primary Intervention Patterns, Intervention Cycles Initiated in
First Year Of Phase I .......c.ooioiiiiiiiiiiieceeeeteeeee et 56
Adjusted Hourly Rates for CSA 2010 Staff Personnel............cccccoevieniiniiieninniiiceeen. 81
Total Cost in Dollars by Labor Category for All Interventions (October 2008—May
2009, PRASE I1)....oiiiiiiiiiiie ettt ettt ettt e e e e a e e e e 82
Cost and Related Statistics Per Carrier for All Interventions Performed (October
2008—May 2009, Phase IL) .....cceeruirieriieieeiesieeie ettt s 82
Adjusted Total Cost in Dollars for All Interventions Performed by Applying Average
Cost of Each Intervention (October 2008—May 2009, Phase I1).........ccccccveerieriieneenen. 83
Total Cost in Dollars by Labor Category for All Interventions Limited to SafeStat A/B
Carriers (October 2008 through May 2009, Phase II).........cccccoevieniienieniieiieeieeeeee, 83
Cost and Related Statistics Per Carrier for All Interventions Performed Limited to

SafeStat A/B Carriers (October 2008—May 2009, Phase I1) .......ccccoecveevcieenciieeeieeeeen. 84

viii



Table 50.

Adjusted Total Cost in Dollars for All Interventions Performed Limited to SafeStat

A/B Carriers (October 2008—May 2009, Phase I1) ........cccocueeeviiieiiiieieeceeeeee e 84
Table 51. Cost and Related Statistics Per Carrier for All CRs Performed for Non-Test Carriers
(October 2008—May 2009, Phase 1) .........cccierieriiiiieeiieieeie et 84
Table 52. Cost and Related Statistics Per Carrier for the CSP (October 2008—May 2009, Phase
0 OO SO USRS PRRUPUPPRRPO 85
Table 53. Cost and Related Statistics Per Carrier for the NOV (October 2008—May 2009, Phase
0 USRS 85
Table 54. Cost and Related Statistics Per Carrier for the NOC (October 2008—May 2009, Phase
0 OO OSSO U TSP UPUPPRRP 86
Table 55. Cost and Related Statistics Per Carrier for the Offsite Investigation (October 2008—
May 2009, Phase I1) ....cc.coeiiiiiiiiiieiie ettt ettt st et e e 86
Table 56. Cost and Related Statistics Per Carrier for the Onsite Focused Investigation (October
2008—May 2009, Phase I1) .....cceeruerieiieieeiesieeie ettt e 86
Table 57. Cost and Related Statistics Per Carrier for the Onsite Comprehensive Investigation
(October 2008—May 2009, Phase 1) .........cocuieriiriiiriieiiieiiecee et 87
Table 58. Summary of Costs in Dollars for Test Group Interventions and Non-Test Group CRs87
Table 59. Dollar Amounts Claimed From Test and Control Carriers (Original Four States, 29
IMONENS) <.ttt et et e et e e et e e e ab e e eta e e e baeeebeeeeabeeenareeennns 88
Table 60. Number of SMS Thresholds Exceeded (Test-Only States, January 2010).................... 97
Table 61. SMS Threshold Exceeded for Carriers Exceeding One Threshold (Test-Only States,
JANUATY 2010) cooneiiieiiie e st e e et 98
Table 62. Percent of Carriers Receiving Interventions by Number of Interventions, Test-Only
STALES ...ttt ettt ettt e ettt ettt et e et e e eaeees 98
Table 63. Percent of Carriers Receiving Interventions by Number of Interventions, Last
Intervention Closed/Completed, Test-Only States.........ccocveeviieeiieeeciienie e 99
Table 64. Distribution of Carriers With Interventions by Last Closed/Completed Intervention
and Number of Interventions, Test-Only States..........cccoeeievieeiiiiniiiniieieeieeee e, 100
Table 65. Annual Percentage of Test Group Carriers With Recent Activity Touched by
Interventions (Test-Only States DE, KS, MD, MN, MT—6 Months)...........c.ccc........ 100
Table 66. BASIC 1: Unsafe Driving TesSt.......cccciiriiiiiieniieiieiieeie ettt 105
Table 67. BASIC 1: Unsafe Driving Test Control Without CR ............ccocoiiiiiiiniiiiiiiiiiieee 105
Table 68. BASIC 2: Fatigued Driving TeSt.......ccuieviiiiiieiiieiieiie ettt 106
Table 69. BASIC 2: Fatigued Driving Control Without CR ..........cccceeeiiiiiiiiiiieecieeeee e, 106
Table 70. BASIC 3: Driver FItness TeSt......cccuiiiiiiiiiiieieiiieie ettt 107
Table 71. BASIC 3: Driver Fitness Control Without CR ...........ccocciiiiiiiiiiiecee 107
Table 72. BASIC 5: Vehicle Maintenance Test.........ccoecverieriirienieninienieieneeseeieeee e 108
Table 73. BASIC 5: Vehicle Maintenance Control Without CR...........ccocoeviriiniininiinienenene 108
Table 74. BASIC 6: Improper Loading/Cargo Securement Test..........ccccoeveeriiienieiiiienienieeenens 109
Table 75. BASIC 6: Improper Loading/Cargo Securement Control Without CR....................... 109
Table 76. Intervention Pattern: Warning Letter Only Test.........ccceeviieeiiieicieenieeeie e 111
Table 77. Intervention Pattern: Warning Letter Only Control Without CR ............cccceeviieennnn. 111

X



Table 78.
Table 79.
Table 80.
Table 81.
Table 82.
Table 83.
Table 84.
Table 85.

Table 86.

Table &7.

Table 88.
Table &9.

Table 90.

Table 91.

Table 92.
Table 93.

Table 94.

Table 95.

Table 96.
Table 97.
Table 98.
Table 99.

Table 100.
Table 101.
Table 102.
Table 103.
Table 104.
Table 105.
Table 106.
Table 107.

Intervention Pattern:
Intervention Pattern:
Intervention Pattern:
Intervention Pattern:
Intervention Pattern:
Intervention Pattern:
Intervention Pattern:

Intervention Pattern:
Without CR

Intervention Pattern:

Intervention Pattern:
Matched to Test

Intervention Pattern:

Intervention Pattern:
Without CR

Intervention Pattern:
With CR

Intervention Pattern:

Control Matched to Test

Intervention Pattern:

Intervention Pattern:
Without CR

Intervention Pattern:
With CR

Intervention Pattern:
Matched to Test

Intervention Pattern:
Intervention Pattern:
Intervention Pattern:
Intervention Pattern:

Intervention Pattern
Intervention Pattern
Intervention Pattern
Intervention Pattern

Percent Exceeding At Least Two BASIC Thresholds Test
Percent Exceeding At Least Two BASIC Thresholds Test Control With CR...........
Percent Exceeding Unsafe Driving or Crash Indicator Thresholds Test
Percent Exceeding Unsafe Driving or Crash Indicator Thresholds Test Control With

Warning Letter Only Control With CR ..........cccoooviiiiiiiieenen. 112
Warning Letter Only Control Matched to Test..........cccceeuneneee. 112
Offsite Investigation—One Intervention Test ..........c.ccccveeeneee. 113

Offsite Investigation—One Intervention Control Without CR.113
Offsite Investigation—One Intervention Control With CR......114
Offsite Investigation—One Intervention Control Matched to Test114

Onsite Focused Investigation—One Intervention Test.............. 115
Onsite Focused Investigation—One Intervention Control
.................................................................................................... 115
Onsite Focused Investigation—One Intervention Control With
.................................................................................................... 116
Onsite Focused Investigation—One Intervention Control
.................................................................................................... 116

Onsite Comprehensive Investigation—One Intervention Test..117
Onsite Comprehensive Investigation—One Intervention Control

Onsite Comprehensive Investigation—One Intervention Test

Warning Letter—Investigation Test (Two Interventions)
Warning Letter—Investigation Test (Two Interventions) Control

.................................................................................................... 119
Warning Letter—Investigation Test (Two Interventions) Control
.................................................................................................... 120
Warning Letter—Investigation Test (Two Interventions) Control
.................................................................................................... 120
Warning Letter—Investigation—CSP Test........ccccceevveerveeennnen. 121

Warning Letter—Investigation—CSP Test Control Without CR121
Warning Letter—Investigation—CSP Test Control With CR ..122
Warning Letter—Investigation—CSP Test Control Matched to

: Interventions Terminating in NOC Test
: Interventions Terminating in NOC Test Control Without CR 123
: Interventions Terminating in NOC Test Control With CR......124
: Interventions Terminating in NOC Test Control Matched Test124



Table 109. Average Number of BASIC Thresholds Exceeded Test Control With CR............... 136

Table 110. Average Log Crash Rate Per 100 Power Units Predicted by Model Test................. 137
Table 111. Average Log Crash Rate Per 100 Power Units Predicted by Model Test Control With
CR ettt h et et h ettt et et e b et enbe et 138

X1



ABBREVIATIONS, ACRONYMS, AND SYMBOLS

Acronym Definition

BASIC Behavior Analysis and Safety Improvement Category
CMV commercial motor vehicle

CR compliance review

CSA 2010 Comprehensive Safety Analysis 2010

CSp Cooperative Safety Plan

FMCSA Federal Motor Carrier Safety Administration
FMCSR Federal Motor Carrier Safety Regulations

GES General Estimates System

HMR Hazardous Materials Regulations

HOS hours of service

MCMIS Motor Carrier Management Information System
NOC notice of claim

NOV notice of violation

SEA Safety Evaluation Area

SafeStat Motor Carrier Safety Status Measurement System
SMS Safety Measurement System

SSDQ State Safety Data Quality

USDOT U.S. Department of Transportation

See the FHWA Terminology and Acronyms supplement for a list of preferred acronyms.

Xii



EXECUTIVE SUMMARY

INTRODUCTION

In accordance with its primary mission to reduce crashes, injuries, and fatalities involving large
trucks and buses, the Federal Motor Carrier Safety Administration (FMCSA) initiated the
Comprehensive Safety Analysis 2010 (CSA 2010) Operational Model Test. The CSA 2010
design includes initiating contact with more carriers and drivers than the prior system,
development of a new measurement system to replace the Motor Carrier Safety Status
Measurement System (SafeStat), application of a wider range of progressive interventions to
correct high-risk behavior, and more efficient use of Agency resources. The major goals of the
Operational Model Test are to assess the new design, determine whether it is likely to result in
improved carrier safety performance, and to identify any features that need to be adjusted prior to
rollout nationally.

This report is an evaluation of the CSA 2010 Operational Model Test. The evaluation focuses on
the key components of the Operational Model, including the following elements:

e Evaluation of the Safety Measurement System (SMS) that is used to rank a carrier’s
safety performance in the seven Behavior Analysis and Safety Improvement Categories
(BASICs), including the data used to determine the scores and the associations between
the BASICs and crash rates.

e Comparison of the number and percentage of carriers touched by the CSA 2010 process
with the existing SafeStat model.

e Evaluation of the effectiveness of CSA 2010 interventions in improving carrier safety in
comparison with the SafeStat model.

e Comparison of the costs of performing the different interventions under CSA 2010 with
the current process of conducting compliance reviews (CRs).

e Survey of field staff participating in the Operational Model Test to collect their
experience and insights on the effectiveness of the CSA 2010 Operational Model.

Originally, the Operational Model Test was conducted in Colorado, Georgia, Missouri, and New
Jersey. Carriers in these States were randomly divided into a “test” group that was subject to the
provisions of the new CSA Operational Model, and a “control” group that would continue to be
monitored by the Agency’s current process. For the four original States, the test ran for 29
months from February 2008 through June 2010. Five additional States (Montana, Minnesota,
Maryland, Kansas, and Delaware) were phased into the program as test-only States at various
times as the test proceeded. Since one of the goals of the CSA evaluation was to compare the
CSA 2010 process with the existing SafeStat model, the evaluation focused on the test and
control groups in the four original States.

xiii



SMS METHODOLOGY

The SMS is intended to accomplish four goals:

e Identify unsafe motor carriers for interventions.
¢ Identify safety problems within broad areas at carriers.
e Monitor the safety performance of carriers on a near-continuous basis.

e Provide input safety measurements to the Safety Fitness Determination process, by which
FMCSA identifies carriers that are conditional or unfit to operate.

The SMS consists of seven metrics:

e BASIC 1: Unsafe Driving.

e BASIC 2: Fatigued Driving.

e BASIC 3: Driver Fitness.

e BASIC 4: Controlled Substances and Alcohol.

e BASIC 5: Vehicle Maintenance.

e BASIC 6: Improper Loading/Cargo Securement.

¢ Crash Indicator.

The data sources for the BASICs are the components of FMCSA’s Motor Carrier Management
Information System (MCMIS). The MCMIS consists of the Census file, the Crash file, and the
Inspection file. Each of these supplies data for the BASIC calculations, either counts of
violations or crashes, or exposure measures.

Data from the Census file are used as “exposure” data, to normalize the scores of certain BASICs
in order to reflect the exposure of the carrier to crashes or to unsafe conditions. In particular, the
counts of power units owned, term-leased, or trip-leased are used as exposure data. Carriers are
required to update their information at least every 2 years. Doubtless some of the counts are
incorrect, either because the carrier makes an error, does not understand the requirement, or
ignores the requirement. However, the analysis and evaluation of the BASICs here have
uncovered no reason to suspect a systematic bias.

The MCMIS Crash file is the next primary source of data used as input to the SMS. States are
required to report the involvements of trucks and buses in traffic crashes meeting certain severity
thresholds: a fatality, an injury requiring transport for immediate medical attention, or at least
one vehicle in the crash is towed due to disabling damage. These data are used in the Crash
Indicator BASIC, along with counts of power units from the Census file. The Crash Indicator
BASIC is most directly related to the actual crash rates of carriers and is most tightly linked to
those crash rates.
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The primary issues with the MCMIS Crash file related to the SMS are underreporting and
reporting latency. In terms of reporting completeness, underreporting is an issue in some States,
but comparison with estimates from NHTSA’s General Estimates System (GES) shows that the
total number of crashes reported to the MCMIS system approximates the number estimated from
GES. In addition, FMCSA’s State Safety Data Quality (SSDQ) program shows that compliance
with reporting requirements is increasing in recent years. In terms of reporting latency, three out
of the four test States substantially met the 90-day reporting standard while one did not.
Nationally, the FMCSA SSDQ program shows about the same results, with about 70 percent of
States rated “good” in terms of timeliness, 24 percent rated “fair” and 8 percent rated “poor.”

The final source of inputs to the SMS BASICs is the inspection data, which is collected during
roadside checks, traffic enforcement stops, and carrier reviews. Reporting from the test States
was very good. All reported more than 95 percent of inspection results within the 21-day
requirement.

While the problem of complete crash reporting has not been resolved, there is evidence of
improvement. Incomplete crash reporting primarily affects the accuracy of the Crash Indicator
BASIC, which is derived from reported crashes. It is a strength of the SMS methodology that
multiple indicators are available to identify motor carriers for interventions.

THE RELATIONSHIP OF THE BASICS TO SAFETY AND EFFECTIVENESS IN
IDENTIFYING UNSAFE CARRIERS

The SMS was evaluated to determine how well it identifies unsafe carriers. Crash rates were
calculated for carriers that exceeded the BASIC thresholds, and were compared to the crash rates
of carriers that did not exceed any BASIC thresholds. Crash rates were also calculated for
carriers identified under the current SafeStat system and compared to those under the SMS. In
addition, scatter plots were made to assess associations between BASIC percentiles and crash
rates. To provide a large sample of carriers, crash rates were calculated using 473,847 carriers
not participating in the CSA 2010 test, (i.e., carriers from non-test States).

The results showed that the SMS is a significant improvement over the current SafeStat system
in identifying unsafe carriers. For all BASICs, crash rates were higher for carriers exceeding
SMS thresholds than for carriers not exceeding thresholds. The crash rate was highest for carriers
exceeding the Unsafe Driving threshold. Rates were also high for the Fatigued Driving BASIC
and the Controlled Substance and Alcohol BASIC. The SMS also identified many more carriers
for intervention than did SafeStat. Scatter plots indicate that all of the BASIC measures have
positive associations with crash rates, except for two. Excluding the Crash Indicator BASIC, the
Unsafe Driving BASIC has the strongest association with crash rates.

Table 1 shows crash rates, calculated over an 18-month span, for 473,847 active carriers
according to their BASIC percentile scores determined during February 2008. For each BASIC,
carriers were classified as to whether they exceeded that particular BASIC threshold. Note that a
carrier may exceed more than one BASIC threshold and may be counted several times among the
various carrier groups. For comparison, crash rates are also calculated for carriers that exceeded
any BASIC threshold, and those that exceeded no BASIC thresholds. Since those two categories
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are mutually exclusive, adding those two categories sums to the total number of carriers in the
table. The last column of the table gives the ratio of the crash rate for carriers exceeding each
BASIC threshold to the crash rate for carriers that exceeded no BASIC thresholds.

Table 1. SMS Crash Rates Based on SMS Classification February 2008 for Nonparticipating

Carriers
BASIC Threshold Exceeded Carriers Crash Rate Per Ratio to Not
100 Power Units Identified
Unsafe Driving 9,245 7.44 3.56
Fatigued Driving 17,959 6.24 2.99
Driver Fitness 3,981 3.04 1.46
Controlled Substance and Alcohol 1,013 6.55 3.14
Vehicle Maintenance 18,700 4.87 2.33
Improper Loading/Cargo Securement 9,409 3.97 1.90
Crash Indicator 5,077 7.32 3.51
Exceeded Any BASIC 44,881 4.94 2.37
Exceeded No BASICs 428,966 2.09 1.00
All Carriers 473,847 3.15 151

The crash rates for carriers exceeding BASIC thresholds are significantly higher than for carriers
exceeding no BASIC thresholds. The crash rate for carriers exceeding the Unsafe Driving
threshold is 7.44, which is greater than the crash rate for carriers exceeding the Crash Indicator
threshold, and is 3.56 times greater than the rate for carriers exceeding no BASIC thresholds.
Crash rates for carriers exceeding the Fatigued Driving, Controlled Substance and Alcohol, and
Vehicle Maintenance BASICs are also high relative to the 2.09 crash rate for carriers exceeding
no BASIC thresholds. Also note that the numbers of carriers exceeding the Vehicle Maintenance,
Fatigued Driving, Improper Loading/Cargo Securement, and Unsafe Driving thresholds are
relatively large. (Note that exceeding the Controlled Substance and Alcohol BASIC is relatively
rare.) The total number of carriers exceeding any BASIC threshold is 44,881, or 9.5 percent of
all active carriers. Using the crash rate as a measure of risk, it appears that the SMS tends to
identify unsafe carriers.

For comparison purposes, crash rates were calculated for the same 473,847 carriers based on
SafeStat classification. (as shown in Table 2) Carriers are grouped into three SafeStat safety risk
categories: SafeStat A/B, SafeStat C, and SafeStat A/B/C. Crash rates are also calculated for
SafeStat Not Identified carriers, which are those not classified as A, B, or C. The last column in
Table 2 gives the ratio of the crash rate to the Not Identified group. Of the 473,847 carriers that
remained nonparticipating during the 18-month followup period, 5,402 are in the A/B category,
3,389 are in the C category, 8,791 are in the A/B/C category, and 465,056 are Not Identified.
Table 1 shows that, in the same group, the SMS identifies about five times as many carriers for
interventions as the SafeStat system does for the A, B, or C status.
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Table 2.SafeStat Crash Rates Calculated Based on SafeStat Classification February 2008

Carrier Group Carriers Crash Rate Per Ratio to Not
100 Power Units Identified
SafeStat A/B 5,402 6.94 2.30
SafeStat C 3,389 4.94 1.64
SafeStat A/B/C 8,791 6.20 2.06
SafeStat Not Identified 465,056 3.01 1.00
All Carriers 473,847 3.15 1.05

The conclusion is that the BASICs are significantly related to underlying carrier safety, though
the relationship is less strong for the Driver Fitness and Improper Loading BASICs.

Annually, it is estimated that CSA interventions will touch approximately 6.3 percent of the
carrier population (based on all interventions, including warning letters). This compares to about
2.2 percent of carriers that receive full CRs under the current process. Therefore, the number of
carriers touched by CSA on an annual basis is approximately 6.3/2.2 = 2.9 times greater than the
current system based on CRs alone.

Carriers with recent activity are identified based on updates (registration, inspection, review,
crash, etc.) to the MCMIS data files, insurance filings, and fees paid to State highway funds (data
collected by IRP, Inc.) in the past 3 years. When restricted to carriers with “recent activity”, CSA
is expected to touch about 9.9 percent of the population. Excluding warning letters, the
percentage of carriers expected to be investigated annually under the CSA program is about 6.2
percent. The corresponding percent of “recent activity” carriers with CRs is 3.2 percent. The
ratio of carriers identified by the SMS and SafeStat (9.9/3.2 = 3.1) remains fairly constant.

THE EFFECTIVENESS OF CSA INTERVENTIONS

Effectiveness of CSA 2010 interventions was determined by comparing test carriers that received
CSA 2010 interventions to control carriers that did not. Three control groups were considered.
One control group consisted of control carriers without CRs. In terms of safety, this group was
designed to be a low-risk group. Another group consisted of carriers with CRs. This group was
designed to be representative of high-risk carriers. The third group was sampled from control
carriers to have safety characteristics similar to test carriers prior to evaluation, i.e., these are
control group carriers matched to the test group. Carriers were then followed over a 12-month
period and evaluated on the percentage of SMS thresholds exceeded.

Interventions are applied as part of a systematic process to change the safety behavior of carriers
that exceed BASIC thresholds. In application, it was found that some carriers were subject to
only one intervention, while others received a series of interventions. For some carriers, the first
intervention was a warning letter, while in others the initial intervention was an onsite
investigation or some other intervention. Different combinations of interventions or “cycles”
were identified. These cycles are reflective of the safety of the carrier, such that carriers with
more BASICs violations had higher crash rates and the problems took longer and required more
interventions to resolve.
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Table 3 shows the top 10 intervention patterns observed in the test group. There was a total of 79
unique cycles observed. The table also shows the average crash rate for the carriers that fell into
each pattern. The most common pattern was carriers that received only a warning letter. These
carriers had the lowest average crash rate, indicating that their violations were relatively mild,
and it appears that the warning letter—with these carriers—was effective in improving their
safety behavior. The second most common pattern was carriers that received only an onsite
focused investigation.

Table 3. Primary Intervention Patterns, Cycles Initiated in First Year of Phase Il

First Second Third Fourth Fifth N Mean Crash
Intervention Intervention Intervention | Intervention | Intervention Rate
Warning Letter None None None None 668 2.9
Onsite Focused | None None None None 180 4.9
Warning Letter Onsite Focused | None None None 145 3.6
Onsite None None None None 130 4.9
Comprehensive
Onsite Focused | Cooperative None None None 125 4.6
Safety Plan
(CSP)
Offsite CSP None None None 92 4.2
Warning Letter Offsite None None None 88 3.4
Onsite Notice of Claim | None None None 80 6.2
Comprehensive | (NOC)
Offsite None None None None 72 4.1
Onsite CSP None None None 49 7.5
Comprehensive

The next two figures illustrate the results of the interventions for the first two intervention
patterns in Table 3 above.

Figure 1 shows the percentage of carriers exceeding at least one SMS threshold for the test group
receiving the warning letter only and three control groups. The control group identified as
control matched to test is the most appropriate comparison group. These are control group
carriers that were carefully selected to have crash rates similar to the test group in the first month
of the comparison, as well as to have a similar distribution of the number of BASIC thresholds
exceeded. The other two comparison groups are control carriers that received a CR in the

followup period and control carriers that did not receive a CR.
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Figure 1. Percent of Carriers Exceeding At Least One SMS Threshold During 12-Month Followup
(Test—Warning Letter Only)

The effect of the warning letter intervention is likely one of the most significant findings in this
evaluation. After 12 months of followup, only about 17 percent of test carriers still exceeded at
least one SMS threshold, compared to about 45 percent of the control group carriers that were
matched to test carriers. For carriers receiving CRs during the Operational Model Test, almost 60
percent of carriers continued to exceed at least one SMS threshold after 12 months of followup.
Table 3 shows that this intervention pattern is by far the most common, representing about one-
third of the total.

Table 2 shows the results for the second most common pattern, carriers that received an onsite
focused investigation only. After about 8 or 9 months, the line for the test group crosses lines for
both the control group with CRs and the control group matched to the test group. After 12
months, the percentage of the test group exceeding any BASIC threshold is 40.6 percent, which
is slightly less than the 43.1 percent for the control group without CRs, but significantly below
the control group matched to test group at about 57 percent. Before 9 months, however, the test
group has the largest percent of carriers exceeding at least one SMS threshold.

XIX



o 100
=] — Test
ﬁ 90 + === Control Without CR
o Control With CR
= 80— s e\ ] e Control Matched to Test
=
O 70
2
m 60
? 50
<
o
= 40
?
o 30 -30
=
w20 7 -20
<
o 10 -10
o
o
o ( 9- B
I I I I I I | I I | I I I
0 1 2 3 4 5 6 7 8 9 10 1 12
12-Month Followup Period

Figure 2. Percent of Carriers Exceeding At Least One SMS Threshold During 12-Month Followup
(Test—Onsite Focused Investigation Only)

It appears that the FMCSA was most successful in bringing carriers under SMS thresholds in
cases where a warning letter was followed by no other interventions. These carriers tended to
have mild violations only, so the warning letter sufficed to resolve the problem. As discussed
above, this intervention pattern was also the most prevalent, accounting for about one-third of the
patterns and giving the largest sample size of carriers for evaluation.

Effectiveness of any investigation type (offsite, onsite focused, onsite comprehensive) was also
examined for carriers with one intervention. A similar pattern emerged. There appeared to be a
lag time of about 8 months before carriers with these interventions improved. Once the carriers
showed signs of improvement, however, they often had smaller percentages of thresholds
exceeded than the control groups. For example, for the onsite focused investigation, after 12
months of followup, 40.6 percent of test carriers still exceeded at least one SMS threshold,
compared to about 56.7 percent of control carriers matched to test carriers, and about 60 percent
for control group carriers receiving traditional CRs.

For carriers with multiple interventions, it is more difficult to assess the effects that interventions
had on safety behavior. For example, intervention patterns that ended in a notice of claim (NOC)
generally took about 1 year to be completed. In addition, these carriers tend to be high-risk
carriers from the beginning and throughout the investigation process, since interventions were
generally escalated to the NOC. Therefore, many of these carriers still exceeded SMS thresholds
after the NOC was completed, and the test group did not show lower percentages of thresholds
exceeded than a control group, even after matching controls on crash rates and BASIC thresholds
exceeded.
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COSTS FOR CSA 2010, TEST AND CONTROL GROUPS

Costs to FMCSA of performing CSA 2010 interventions and CRs on the test and non-test
groups, respectively, were calculated. All CSA2010 interventions included were those that were
classified as closed and completed, to ensure that all tasks performed during a particular
intervention have been finished. Table 4 shows the average and median costs per carrier for each
intervention type and for CRs performed on non-test group carriers. Warning letters are assumed
to incur only a nominal cost, while the other costs include labor hours, travel, and all other
expenses. The estimated average total cost per test group carrier that received an intervention is
$754, while the median cost is $590. For comparison, the average total cost for non-test group
carriers receiving CRs is $1,438 and the median is $1,058. The estimated total annual cost for the
test group is $675,000, in comparison with a total estimated annual cost of $785,000 for the non-
test group.

Table 4. Adjusted Total Cost in Dollars for Test Group Interventions and Non-Test Group

CSA Intervention Types Average Cost Median

Cooperative Safety Plan (CSP) $95 $72
Notice of Violation (NOV) $118 $96
Notice of Claim (NOC) $428 $192
Offsite Investigation $451 $406
Onsite Focused Investigation $677 $588
Onsite Comprehensive Investigation $1,038 $877
Warning Letter Nominal Nominal
Estimated Annual Test Group Costs $675,000
Control Group

CR $1,438 | $1,058
Estimated Annual Control Group Costs $785,000

In addition to the costs to FMCSA of performing interventions on carriers, dollar amounts
claimed from test and control group carriers were also calculated. During the 29 month
evaluation period of the Operational Model Test, 720 claims were made on test carriers and 640
claims were made on control carriers in the original four states. The average amount per claim
was $5,016 for test carriers and $6,296 for control carriers. Because a few carriers had very large
claims, the average does not reflect the typical claim, and the median is a better statistic for
comparison. For test carriers the median is $2,200 and for control carriers the median is $2,480.
The conclusion is that there is not a significant difference in the experience between test and
control carriers with respect to claims made.

FIELD SURVEY

A survey of field staff participating in the Operational Model Test was conducted to determine
which aspects of CSA 2010 worked well and which did not. The purpose was to collect their
insights and perspective on both the process and results of the new system of identifying unsafe
carriers and intervening. Responses were received from eight States including all four of the
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original test States: New Jersey, Colorado, Georgia, and Missouri. Overall, the evaluation of the
CSA was quite positive, both with regard to the process and procedures as well as the outcomes
in terms of identifying the right carriers for interventions and having the right tools to improve
carrier behavior. There were some critiques of the method of prioritizing carriers for
interventions and questions about the quality of the data used to score the BASICs (mostly
having to do with the timeliness of the data), but overall the people who were actually operating
the new system believe that the new CSA model represents a significant improvement over the
prior SafeStat system.

Several respondents noted that more carriers are “touched” by CSA than under the previous
regime. They report seeing the same carriers as before but also a large number of new carriers.
These “new” carriers are finding out that FMCSA monitors their safety and requires compliance.
The field staff respondents generally agreed that the system identifies the right carriers for
interventions and provides the right tools to bring carriers into compliance. Several stated, in
different contexts that using all available data on safety is the right thing to do.

Several emphasized the usefulness of preserving flexibility in the local divisions. Their approach
is clearly predicated on bringing carriers into compliance and they believe that they have the
experience, knowledge, and discretion to choose the best tools to do so. Each of the interventions
was regarded as useful, depending on the situation. Some were unwilling to vouch for the
effectiveness of certain intervention types, specifically the CSP, primarily because enough time
had not passed to assess the results. But virtually all clearly indicated that each intervention type
could be useful in different situations. It also appears from their comments that most respondents
regarded most carriers as willing to comply with the regulations, though there are some carriers
that are indifferent to compliance and would not comply without coercion.

Overall, however, the survey of the field staff showed widespread support for the CSA 2010
process. Most would agree that, as one said, “[i]t’s better but could still be improved.”
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1. INTRODUCTION

The primary mission of the Federal Motor Carrier Safety Administration (FMCSA) is to reduce
crashes, injuries, and fatalities involving large trucks and buses. In carrying out its mission, the
FMCSA has developed programs for monitoring safety performance and compliance with
Federal Motor Carrier Safety Regulations (FMCSR) and Hazardous Materials Regulations
(HMR) of motor carriers operating on the Nation’s highways. The Agency currently collects
several types of data on motor carriers, including Federal and State information on crashes,
roadside inspections, and enforcement actions. In addition, the Agency uses the data to determine
which motor carriers should be selected for onsite compliance review (CR) and to determine the
safety fitness of motor carriers. Along with roadside inspections, the CR is the primary tool used
for ensuring compliance with FMCSR and HMR.

Until December 2010, FMCSA used the Motor Carrier Safety Status Measurement System
(SafeStat) to evaluate the safety status of motor carriers. SafeStat is an automated analysis
system designed to incorporate current on-road safety performance information on all carriers
with enforcement history information in order to measure relative motor carrier safety fitness.
The SafeStat system evaluates carriers in four Safety Evaluation Areas (SEAs): Accident, Driver,
Vehicle, and Safety Management. A SafeStat score is calculated that is a weighted combination
of the individual SEA values for carriers that meet certain data sufficiency requirements. The
scores are ranked and used to prioritize motor carriers for subsequent CRs and roadside
inspections.(l)

At current staffing levels, FMCSA and its State partners conduct about 16,000 CRs annually on
the approximately 514,000 motor carriers nationwide that FMCSA considers to be active, based
on recent activity. Approximately 10,000 of the annual CRs are conducted by FMCSA, while the
remaining 6,000 are conducted by State partners. The CR program is resource-intensive and it
may take a trained safety investigator several days to complete one CR. Therefore, the program
requires considerable Agency and State partner resources and only reaches a small portion of the
Nation’s motor carriers. After performing a CR, FMCSA issues a safety fitness determination
and a corresponding safety rating. One of the limitations of this process is that the safety rating
remains in effect until another CR is performed. As a result, a safety rating may not be an
accurate indicator of a carrier’s current safety fitness. The CR is currently performed as a
comprehensive investigation at a carrier’s place of business. It has been argued that, for a carrier
having deficiencies in one particular area, a full CR may not be necessary. For example,
inspections of a carrier over time may reveal a pattern of behavior that is associated largely with
vehicle maintenance violations. In such cases, both the agency and the carrier may be better
served by a focused investigation designed to address issues specifically related to vehicle
maintenance. This would not only relieve the Agency from the costs associated with performing
a full CR, but would also allow the carrier to focus on its primary deficiencies.

For these and other reasons, FMCSA has initiated the Comprehensive Safety Analysis 2010
(CSA 2010) program. The goal of the program is to change the current process for monitoring,
assessing, and improving the safety performance of motor carriers and drivers through:

e Increased contact with carriers and drivers.



¢ Development of a new measurement system that replaces SafeStat.
e Application of a wider range of progressive interventions to correct high risk behavior.

e More efficient use of Agency resources.

This report is an evaluation of the CSA 2010 Operational Model Test. The evaluation focuses on
the design of the new safety measurement system (SMS), the effectiveness and efficiency of the
new intervention processes compared to the current process, the cost to the Agency of applying
the new interventions compared to the current process, the safety impact of the new interventions
in terms of changes in motor carrier safety performance, and results from a survey of FMCSA
field staff to determine their views on the aspects of CSA 2010 that worked well and those that
did not. Before exploring each of these specific topics in detail, the next section provides
background and design information about the Operational Model Test.



2. THE CSA 2010 OPERATIONAL MODEL TEST

The CSA 2010 Operational Model Test is a field test initiated by FMCSA aimed at
implementing components of the CSA2010 program in a small sample of States. It is called an
Operational Model Test rather than a Pilot Program because it did not provide regulatory relief
to the carriers participating in the program. For this evaluation, the test began in February 2008,
and ended in June 2010, providing a 29-month period for data collection and analysis. Elements
of the program are scheduled to be rolled out on a State-by-State or group-of-States basis in 2010
through 2012, subsequent to this Operational Model Test.

In the initial design, the Operational Model Test was conducted in Colorado, Georgia, Missouri,
and New Jersey. These States were selected by the CSA 2010 program team based on various
logistical, operational, and model design characteristics. For example, each State is from a
different FMCSA Service Center; the States are in close proximity to CSA team members; they
participate in the Motor Carrier Safety Assistance Program; and these States represent a good
cross section of the carrier population. These four States account for approximately a 10th of the
Nation’s interstate motor carriers and power units.

As the test proceeded, five additional States (e.g., Montana, Minnesota, Maryland, Kansas, and
Delaware) were phased into the program at various times. This report focuses mainly on
evaluation of the test with respect to the original four States. These States provide the greatest
amount of consistent information from the beginning of the test to the end of the test over the 29-
month period in which data were collected. Also, carriers in each of the original four States were
randomly placed into either a “test” group or a “control” group. Test group carriers participated
in the Operational Model Test while control group carriers continued to be monitored by the
Agency’s current enforcement process. Comparison of the test and control groups based on
certain metrics, such as crash rates, helps to assess the effectiveness of the Operational Model
Test. The additional five States were added as test-only States, meaning that control groups were
not formed and all carriers in those States participated in the Operational Model Test as test
group carriers. In this report, data collected from the five test-only States are largely used to
validate findings from analysis of the test group in the original four States.

The new SMS and the intervention process are two key components of the CSA 2010
Operational Model Test. The SMS is the major tool for measuring the safety of individual motor
carriers and commercial motor vehicle (CMV) drivers and is designated to replace SafeStat when
the CSA 2010 model becomes fully operational. While SafeStat evaluates carriers in four SEAs,
the SMS ranks a carrier’s safety performance relative to its peers in seven Behavior Analysis and
Safety Improvement Categories (BASICs). A carrier that exceeds a BASIC or Crash Indicator
threshold is subject to any of a number of interventions, depending on the number and type of
thresholds exceeded. Therefore, the SMS methodology acts as a trigger that starts the
intervention process. The seven BASICs are briefly described below, followed by a brief
description of the CSA 2010 intervention types.



2.1 THE BASICS

Using roadside performance data recorded in the Motor Carrier Management Information
System (MCMIS) database, carriers under CSA 2010 are scored in seven BASICs. Unlike
SafeStat scores that are used to prioritize carriers for full CRs, BASIC scores are designed to
identify specific safety problems which can be addressed by more focused interventions. Carriers
are scored in each of the BASICs, ranked relative to their peers, and then assigned a percentile
score. Carriers that exceed predetermined thresholds for a particular measure are identified for
CSA 2010 intervention. The seven BASICs are described briefly below. They are discussed in
more detail in Section 4.

¢ Unsafe Driving—this score measures the operation of commercial motor vehicles
(CMVs) in a dangerous or careless manner. Example violations include speeding,
reckless driving, improper lane change, and inattention.

e Fatigued Driving—this score measures the operation of CMVs by drivers who are ill,
fatigued, or in non-compliance with the hours-of-service (HOS) regulations. This BASIC
includes violations of regulations related to the complete and accurate recording of log
books according to HOS requirements and the management of CMV driver fatigue.
Instances related to the Fatigued Driving BASIC are distinguished from incidents where
unconsciousness or an inability to react is brought about by the use of alcohol, drugs, or
other controlled substances.

e Driver Fitness—this score measures the operation of CMVs by drivers who are unfit to
operate a CMV due to lack of training, experience, or medical qualifications. Example
violations include failure to have a valid and appropriate commercial driver’s license and
being medically unqualified to operate a CMV.

¢ Controlled Substance and Alcohol—this score measures the operation of CMVs by
drivers who are impaired due to alcohol, illegal drugs, and misuse of prescription or over-
the-counter medications. Example violations include use or possession of controlled
substances or alcohol.

e Vehicle Maintenance—this score measures the operation of CMVs that are not properly
maintained. Example violations include brakes, lights, other mechanical defects, and
failure to make required repairs.

e Improper Loading/Cargo Securement—this score measures CMV incidents of shifting
loads, spilled or dropped cargo, and unsafe handling of hazardous materials. Example
violations include improper load securement, cargo retention, and hazardous material
handling.

¢ Crash Indicator—this score measures the carrier’s history of crash involvement,
including frequency and severity.

One of the characteristics of the SMS is that calculation of a BASIC measure depends on
violations of certain FMCSR and HMR. As part of the roadside inspection program,
approximately 3.3 million inspections are conducted annually. Overall, the SMS uses all safety-
based violations recorded during roadside inspections. Calculation of the Crash Indicator



depends on the number and severity of crashes recorded during the previous 24 months that are
reported by individual States.

Other characteristics that are taken into account when calculating the BASIC measures include
violation and crash severity weights, time weights, normalization, peer grouping, and data
sufficiency. That is, certain weights are imposed depending on the severity and timing of
violations. Violations that are determined to be more severe are assigned larger weights. In
addition, the time weight of a violation decreases with time. Normalization refers to the process
of accounting for differences in exposure among drivers and carriers. Therefore, depending on
the BASIC, measures are generally normalized (divided by) power units, driver inspections, or
vehicle inspections. Carriers thought to have similar levels of exposure are placed in peer groups
and are ranked among their peers. Lastly, carriers and drivers must meet certain data sufficiency
requirements before a percentile score is assigned. This ensures that there are enough inspections
or crashes to produce meaningful measures of safety.

2.2 THE INTERVENTION TYPES

As part of the CSA Operational Model Test, a test carrier is identified for intervention when it
exceeds one or more of the BASIC thresholds as determined by the SMS. The intervention
process is designed to be progressive, with subsequent interventions on the same carrier
increasing in terms of the scope and intensity of the investigation, until the behavior that
precipitated the action is resolved.

e Warning Letter—correspondence is sent to a carrier’s place of business that points out
which thresholds were exceeded and describes possible consequences of continued safety
problems in these areas.

e Offsite Investigation—a carrier is asked to voluntarily submit documents to enable
FMCSA to evaluate the carrier’s safety management programs and determine the reason
for a safety problem.

e Focused Onsite Investigation—an investigation is undertaken at the carrier’s place of
business when the carrier exhibits a persistent safety problem in one specific area. The
investigation is triggered by the carrier exceeding a particular BASIC threshold over a
period of time.

¢ Comprehensive Onsite Investigation—an investigation is performed at the carrier’s place
of business when the carrier exhibits broad and complex safety problems such as
exceeding multiple BASIC thresholds over time. This investigation is similar to the CR
conducted under the Agency’s current model.

In addition to the above-mentioned types of interventions, the agency may take the following
types of action during the course of any investigation:

e Cooperative Safety Plan (CSP)—a safety improvement plan that is implemented by the
carrier on a voluntary basis for problems which the motor carrier expresses a willingness



to remedy. The Agency monitors the carrier’s safety performance and escalates
intervention if performance does not improve.

e Notice of violation (NOV)—a notice to increase the carrier’s awareness of enforcement
intent on the part of the Agency. Violations discovered are severe enough to warrant
formal action but do not warrant fines. To avoid fines or further enforcement, the carrier
may need to provide evidence of corrective action or challenge the violations.

e Notice of claim (NOC)—a notice asserting a civil penalty triggered by evidence of severe
regulatory violations sufficient to justify assessment of penalties.

2.3 PHASE | AND PHASE II

The CSA 2010 Operational Model Test was implemented in two phases. Phase I began in
February 2008, and continued through the end of September 2008. This phase of the test served
as a start-up period before the test became fully operational. During this period the test was
restricted to the original four States and to interventions arising from three BASICs:

e Unsafe driving.
e Fatigued driving.

¢ Vehicle maintenance.

Focusing on these BASICs during Phase I allowed the safety investigators in each State to get up
to speed with the new CSA2010 protocols more easily. These particular BASICs were chosen
because they provide the bulk of the information on carriers exceeding at least one BASIC
threshold. Also, during Phase I, carriers having had a CR within the past 18 months, as well as
SafeStat A/B carriers, were excluded from the test. In Phase I, the Operational Model Test
became fully operational.



3. SCOPE OF THE CSA 2010 OPERATIONAL MODEL TEST

The intervention process begins when a carrier exceeds any one of the seven BASIC thresholds
of the SMS. Once that happens, an intervention may be initiated, where a carrier is subject to any
of a number of agency actions, depending on which SMS thresholds were exceeded and the
number that were exceeded. The carrier is then monitored over time to determine if percentile
scores have improved enough to indicate that the intervention process should be terminated, or if
percentile scores have not sufficiently improved, the process should be escalated with additional
interventions,.

A natural starting point for evaluating the CSA 2010 process is to determine which BASIC
thresholds were most likely to be exceeded and the frequency with which they were exceeded.
Since interventions result once SMS thresholds are exceeded, the next step is to examine the
interventions and intervention patterns carriers were likely to receive. The number of carriers
touched by the new CSA 2010 model, in comparison with SafeStat, is also assessed. Finally, the
effectiveness of the interventions themselves are assessed, by examining motor carrier safety
performance prior to and subsequent to each intervention. First, however, crash rates are
calculated for the test group and the control group to determine if there were any differences in
this measure of safety before the test began.

3.1 CRASHRATESPRIOR TO TEST

Carriers in the original four States were randomly allocated into test and control groups prior to
February 2008, when the Operational Model Test began. Ideally, there should be no difference in
crash rates between the two groups prior to the test. Table 5 shows crash rates per 100 power
units for the test and control groups calculated over the 2-year period between February 2006
and January 2008. The crash rates are 3.72 and 3.32 for the control and test groups, respectively.
A rate ratio close to one suggests no difference. It appears the crash rates were substantially
similar prior to the test. The control group has slightly more power units, likely due to a few
large carriers.

Table 5. Crash Rates for Test and Control Groups Per 100 Power Units Prior to Test
(February 2006—January 2008)

Control Group Control Control Test Test Group | Test Group | Crash Rate
Crashes Group Group Group Power Units Rate Ratio
Power Units Rate Crashes
7,257 194,935 3.72 5,956 179,272 3.32 112

Table 6 shows crash rates further categorized by State. The rate ratios are close to one, even
though the one in Georgia is 1.29. Power units counts for test and control groups are also very
similar, with the exception of Missouri where the difference is about 16,000 power units. Again,
this is likely due to a few carriers with a large number of power units. In general, crash rates
prior to the test appear to be reasonably similar between the test and control groups.




Table 6. Crash Rates for Test and Control Groups Per 100 Power Units by State Prior to Test
(February 2006—January 2008)

State Control Control Control Test Test Group Test Rate
Group Group Group Group Power Group Ratio
Crashes | Power Units Rate Crashes Units Rate

Colorado 824 25,330 3.25 779 25,153 3.10 1.05
Georgia 2,334 57,259 4.08 1,835 57,955 3.17 1.29
Missouri 2,466 56,032 4.40 1,720 39,814 4.32 1.02
New Jersey 1,633 56,314 2.90 1,622 56,350 2.88 1.01
Total 7,257 194,935 3.72 5,956 179,272 3.32 112

3.2 SMS THRESHOLDS EXCEEDED

This section begins the process of identifying the primary patterns of BASIC thresholds
exceeded by the test and control carriers. These patterns reflect the underlying safety
performance of the carriers, which in turn affects the types and number of interventions applied,
and the outcome of those interventions. Subsequent sections identify and evaluate the
effectiveness of the interventions in reducing the number of BASICs thresholds exceeded.

When the Operational Model Test began in February 2008, there were 35,008 test carriers and
34,961 control carriers, for a total of 69,969 in the original four States. Table 7 shows the
distribution of these carriers by number of SMS thresholds exceeded during February. Overall,
93.9 percent of carriers exceeded no SMS thresholds. Of the approximate remaining 6.1 percent,
4.5 percent exceeded one threshold, 1.3 percent exceeded two BASIC thresholds, and 0.3 percent
exceeded more than two thresholds. It appears that the great majority of carriers exceeded no
SMS thresholds. (There are data sufficiency requirements for calculating BASIC thresholds.
Most carriers do not have a valid BASIC score calculated because of insufficient data. See
section 4 for further discussion.) Among those carriers exceeding at least one threshold,
3,114/4,267—or about 73 percent—exceeded only one and the remaining 27 percent exceeded
multiple thresholds.

Table 7. Number of Carriers Exceeding BASIC Thresholds by Number Exceeded
(Test and Control Carriers, Original Four States, February 2008)

Number of BASIC Carriers Percent
Thresholds Exceeded

0 65,702 93.9%
1 3,114 4.5%
2 921 1.3%
3 195 0.3%
4 29 <0.1%
5 8 <0.1%

Total 69,969 100.0%

Table 8 shows the distribution of BASIC thresholds exceeded for the 3,114 carriers that
exceeded one threshold. Two BASICs have relatively large and similar percentages. The Vehicle




Maintenance BASIC accounts for 37.4 percent of the total, while the Fatigued Driving BASIC
accounts for 35.2 percent. Among carriers exceeding one threshold, about 10.2 percent is

attributed to the Improper Loading/Cargo Securement BASIC. The Unsafe Driving and Crash
Indicator BASICs have similar percents, 6.1 and 5.8, respectively. The Controlled
Substance/Alcohol BASIC threshold is rarely exceeded and accounts for a very small percentage

of the total.

Table 8. SMS Threshold Exceeded for Carriers Exceeding One Threshold

(Test and Control Carriers, Original Four States, February 2008)

SMS Threshold Exceeded Carriers Percent

1—Unsafe Driving 189 6.1%
2—Fatigued Driving 1,095 35.2%
3—Driver Fitness 142 4.6%
4—Controlled Substance/ Alcohol 25 0.8%
5—Vehicle Maintenance 1,164 37.4%
6—Improper Loading/Cargo Securement 319 10.2%
7—Crash Indicator 180 5.8%

Total 3,114 100.0%

Table 9 shows the different combinations of BASIC thresholds exceeded for the 921 carriers that
exceeded two thresholds. The area in the table below the diagonal presents counts of carriers
with two BASICs exceeded, while the upper portion presents the corresponding percentages. The
BASICs are referenced by numbers 1-7 and cells with large numbers are shaded for ease of

identification. Consistent with Table 8, the Fatigued Driving and Vehicle Maintenance

thresholds are most likely to be exceeded for carriers with exactly two thresholds exceeded.
These two BASICs account for 268, or 29.1 percent of the total. Two other pairs of BASICs
account for considerable percentages. The number of carriers that exceeded the Vehicle
Maintenance and Improper Loading/Cargo Securement thresholds is 196, or 21.3 percent of the
total. The corresponding number for the Unsafe Driving and Fatigued Driving thresholds is 119,
or 12.9 percent. Note that the Vehicle Maintenance BASIC is contained in the two pairs with the
largest number of carriers, accounting for 29.1 + 21.3 = 50.4 percent, or more than half the total.

Table 9. SMS Thresholds Exceeded for Carriers Exceeding Two Thresholds

(Test and Control Carriers, Original Four States, February 2008)

BASIC Measure 1 2 3 4 5 6 7
1—Unsafe Driving - 12.9 0.8 0.1 3.1 1.8 3.7
2—Fatigued Driving 119 - 4.6 1.3 29.1 3.6 25
3—Driver Fitness 7 42 - 0.0 5.4 3.6 1.0
4—Controlled Substance/ Alcohol 1 12 0 - 0.4 0.2 0.0
5—Vehicle Maintenance 29 268 50 4 - 21.3 2.8
6—Improper Loading/Cargo Securement 17 33 33 2 196 - 1.7
7—Crash Indicator 34 23 9 0 26 16 -

Relatively few carriers exceeded more than two thresholds at any particular point in time.
Although not all patterns are shown, Table 10 shows the most common patterns for carriers that




exceeded three or four thresholds. (The BASICs are identified by number in this table; their
names are shown in Table 9.) These carriers were most likely to exceed the Unsafe Driving,
Fatigued Driving, and Vehicle Maintenance BASICs simultaneously. The next most likely
pattern involves Unsafe Driving, Fatigued Driving, and the Crash Indicator. In fact, the Unsafe
Driving BASIC appears in six of the eight patterns, and the Fatigued Driving BASICs appear in
seven of the eight patterns shown in Table 10. It will be shown later that these BASICs have the
strongest associations with crash rates.

Table 10. Most Common Patterns of SMS Thresholds Exceeded for Carriers Exceeding
Multiple Thresholds (Test and Control Carriers, Original Four States, February 2008)

Number of BASIC | BASIC | BASIC | BASIC | BASIC | BASIC | BASIC | Carriers | Percent

Thresholds 1 2 3 4 5 6 7

Exceeded
3 X 39 29.5%
3 X X X 26 19.7%
3 X X 18 13.6%
3 X X X 17 12.9%
3 X X 12 9.1%
3 X X X 10 7.6%
4 X X X X 5 3.8%
4 X X X X 5 3.8%
Total 132 | 100.0%

In summary, it appears that when one or two thresholds are exceeded, the Vehicle Maintenance
and Fatigued Driving thresholds are the most prevalent ones. When more than two thresholds are
exceeded, in addition to these two, the Unsafe Driving BASIC tends to be 