
40046 Federal Register / Vol. 73, No. 134 / Friday, July 11, 2008 / Notices 

When compared to data from 1995, these 
data indicate that the average risk of injury 
to the driver by model year has been reduced 
since 1995 and is less than 0.2 after MY 2002 

(Table 2). If the average performance of all 
the vehicles tested in NCAP each year is used 
to represent the fleet of new cars, then for 
MY 2008, the average risk of serious injury 

in the fleet is approximately 0.15. Therefore, 
the baseline injury risk of 0.15 was used to 
compute the relative risk of injury in frontal 
crashes for each vehicle (Table 3). 

TABLE 1.—PROBABILITY OF INJURY STATISTICS FOR DRIVERS IN NCAP FRONTAL CRASH TESTS BY MODEL YEAR 

MY Average 
prob 

Prob Std. 
deviation Minimum P P 25% 

quartile P Median P 75% 
quartile Maximum P 

1995 ......................................................... 0.30 0.12 0.10 0.21 0.27 0.35 0.62 
1996 ......................................................... 0.32 0.18 0.13 0.18 0.28 0.40 0.86 
1997 ......................................................... 0.26 0.14 0.12 0.17 0.22 0.28 0.69 
1998 ......................................................... 0.26 0.11 0.11 0.20 0.24 0.30 0.63 
1999 ......................................................... 0.29 0.18 0.09 0.17 0.23 0.36 0.71 
2000 ......................................................... 0.25 0.15 0.11 0.15 0.22 0.28 0.64 
2001 ......................................................... 0.23 0.12 0.09 0.17 0.19 0.26 0.63 
2002 ......................................................... 0.20 0.09 0.09 0.14 0.17 0.22 0.61 
2003 ......................................................... 0.18 0.09 0.08 0.12 0.15 0.18 0.45 
2004 ......................................................... 0.15 0.07 0.08 0.11 0.14 0.18 0.46 
2005 ......................................................... 0.17 0.11 0.09 0.11 0.14 0.19 0.57 
2006 ......................................................... 0.17 0.06 0.08 0.13 0.15 0.22 0.31 
2007 ......................................................... 0.15 0.05 0.09 0.12 0.14 0.17 0.38 
2008 ......................................................... 0.15 0.04 0.09 0.12 0.14 0.18 0.24 

Average MY 1995–2008 0.10 0.15 0.19 0.25 0.56 
Average MY 2004–2008 0.08 0.12 0.14 0.19 0.39 
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The average, minimum, maximum, and the 
quartiles presented in Table 3 provide an 
estimate of the dispersion of Relative Risk 
Score (RRS) in different model years. Since 
most of the current vehicles receive four or 
five stars in the NCAP frontal crash tests, 
NHTSA prescribed the baseline risk of 15 
percent (representing the average risk of 
injury to the driver in MY 2007 and MY 2008 
vehicles in the NCAP frontal crash test) to be 
at the border of the 4 star and 3 star rating. 
Other criteria used to determine the star 
bands were (1) vehicles performing 

exceptionally well (at 0–15 percentile of 
vehicles tested) are assigned a five star rating, 
and (2) vehicles performing very poorly 
(greater than 4 standard deviations from 
mean) would be assigned a one star. 
Attempts were also made to maintain 
equidistant star band boundaries. Based on 
these criteria and the distribution of relative 
risk of injury scores presented in Table 3, the 
relationship between RRS and the number of 
stars was established as presented in Table 4. 
The RRS is computed by (1) rounding the 
injury risk to the nearest tenth of a percent 

in accordance with the rounding-off method 
of ASTM Standard Practice E 29 for Using 
Significant Digits in Test Data to Determine 
Conformance with Specifications, (2) 
dividing the injury risk by 0.15 (15.0 percent 
baseline injury risk), (3) and finally rounding 
the result to the nearest one hundredth in 
accordance to ASTM Standard E 29. It should 
be noted that a vehicle which passes 
compliance (with a 20 percent compliance 
margin) would have an injury risk of 52.1 
percent corresponding to a RRS value of 3.47. 
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Side Crash Test Rating 

Because the agency did not have test data 
using the ES 2re or SID IIs dummies at the 
NCAP test speed for the MDB test, the agency 
computed the average risk of serious injury 
derived from relevant MDB tests and oblique 
pole impact tests done in support of the 
FMVSS 214 side impact protection upgrade. 
The MDB test is conducted with the ES–2re 
dummy in the front driver seat and the SID– 
IIs in the rear passenger seat. The pole impact 
test is conduced with the SID–IIs in the 
driver’s seat. 

The injury risk curves for side impact 
reported in Appendix C are applied to side 
MDB tests and oblique pole tests. These tests 

were part of NHTSA’s fleet evaluation for the 
FMVSS 214 side impact upgrade and details 
and thorough analysis of these tests are 
available in the NHTSA docket number 
NHTSA–2007–25441. 

There were six vehicles which were tested 
in the FMVSS 214 test conditions (MDB 
impact at 53 km/h rather than the NCAP 62 
km/h) as well as the oblique pole impact 
with the SID–IIs dummies. The dummy 
injury measures in the paired crash tests of 
these vehicles with the ES–2re and SID–IIs 
dummies were used to determine risk of 
injury in side crashes and a Relative Risk 
Score (RRS) for side crashes. Table 4 presents 
the statistics for the risk of injury (average, 

standard deviation, minimum, maximum, 
median, and 25 and 75 percentile injury risk 
values) for each dummy in the MDB and 
oblique pole tests using the injury risk curves 
from Appendix C. 

The overall risk of injury to the driver for 
each vehicle is the weighted average of the 
driver injury risk in the MDB test (multiplied 
by 0.8) and that in the oblique pole test 
(multiplied by 0.2). The risk of injuries in 
side crashes for a vehicle is the simple 
average of the injury risk of the rear seat 
passenger in the MDB test and the overall 
driver injury risk. Table 4 also presents the 
statistics for the overall risk of injury to the 
driver and the risk of injury in side crashes. 

TABLE 4.—PROBABILITY OF INJURY (P) STATISTICS FOR DIFFERENT OCCUPANTS IN THE SIDE MDB AND THE OBLIQUE 
POLE CRASH TESTS 

Crash type Average P Std. Dev. P Min P 25% quartile 
P Median P 75% quartile 

P Max P 

MDB Driver .............................................. 0.09 0.04 0.04 0.06 0.09 0.12 0.13 
MDB Pass ................................................ 0.13 0.21 0.03 0.03 0.04 0.07 0.55 
Pole Driver ............................................... 0.64 0.39 0.13 0.32 0.79 0.93 0.98 
Overall Driver ........................................... 0.20 0.11 0.06 0.12 0.23 0.28 0.30 
Side Impact .............................................. 0.16 0.16 0.05 0.07 0.14 0.18 0.43 

• The overall risk of injury to the driver is computed as the weighted average of the risk of driver injury in the MDB test (multiplied by 0.8) and 
the risk of driver injury in the pole test (multiplied by 0.2). 

• The risk of injury in side impact is the average of the overall driver risk and the risk of rear passenger in the MDB test. 

The average risk of injury from the six 
MDB tests for the driver and the rear 
passenger is 0.09 and 0.13, respectively. The 
average risk of injury to the driver in the six 
oblique pole tests is 0.64 and the average 
overall risk of injury to the driver (combining 
the MDB and pole test results) is 0.20. For 
these six vehicles, the average risk of injury 
in side crashes is 0.16. 

In order to promote improvement in side 
impact safety in all the vehicles, the baseline 
risk of injury to compute Relative Risk Scores 
(RRS) in side crashes is taken to be 15 
percent. As in frontal crash tests, the RRS in 
side MDB and pole crash tests is computed 
by 1) rounding the injury risk to the nearest 
tenth of a percent in accordance with the 
rounding-off method of ASTM Standard 
Practice E 29 for Using Significant Digits in 

Test Data to Determine Conformance with 
Specifications, 2) dividing the injury risk by 
0.15 (15.0 percent baseline injury risk), 3) 
and finally rounding the result to the nearest 
one hundredth in accordance to ASTM 
Standard E 29. Table 5 presents the RRS 
statistics corresponding to the injury risk 
presented in Table 4 using a baseline injury 
risk of 15 percent. 

TABLE 5.—RELATIVE RISK SCORE (RRS) STATISTICS FOR DIFFERENT OCCUPANTS IN THE SIDE MDB AND THE OBLIQUE 
POLE CRASH TESTS 

Crash type Average 
RRS 

Std. Dev. 
RRS Min RRS 25% quartile 

RRS 
Median 

RRS 
75% quartile 

RRS Max RRS 

MDB Driver .............................................. 0.60 0.25 0.28 0.42 0.59 0.80 0.87 
MDB Pass ................................................ 0.86 1.39 0.20 0.21 0.28 0.45 3.69 
Pole Driver ............................................... 4.27 2.57 0.89 2.15 5.24 6.23 6.54 
Overall Driver ........................................... 1.33 0.71 0.40 0.77 1.52 1.89 2.00 
Side Impact .............................................. 1.09 1.05 0.30 0.49 0.90 1.17 2.84 

• The Relative Risk Score for MDB tests, pole tests, and side impacts is obtained by dividing the risk of injury in each side crash mode listed 
in Table 4 by 0.15 which represents the baseline risk of injury in side impacts. 

Vehicles for which all the dummy injury 
measures (for the ES–2re and SID–IIs) in the 
MDB and pole tests just meet the compliance 
limits, the risk of injury is 0.70 for the ES– 
2re and 0.42 for the SID IIs dummies 
resulting in an overall risk of injury in side 
crashes of 0.532, a RRS of 3.54. 

Rollover Rating 

Since the proposed rollover rating is the 
same as that currently used in NCAP, the 
current relationship between the risk of 
rollover and star rating used in NCAP is 
applied here and is shown in Table 11. If 15 

percent risk (corresponding to a 4 star rating) 
is used as the baseline risk (as that in front 
and side crash test rating), then the 
relationship between the vehicle safety score 
in rollover is as shown in Table 11. 
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TABLE 11.—STAR RATING, RISK OF ROLLOVER, AND THE RELATIVE RISK SCORE IN ROLLOVER 
[Using a baseline risk of 15 percent] 

Number of stars Risk of rollover Relative risk score in 
rollover 

1 star ................................................................................... P ≥ 40 percent ................................................................... RRS ≥ 2.67 
2 stars ................................................................................. 30 ≤ P < 40 percent ........................................................... 2.0 ≤ RRS < 2.67 
3 stars ................................................................................. 20 ≤ P < 30 percent ........................................................... 1.33 ≤ RRS < 2.0 
4 stars ................................................................................. 10 ≤ P < 20 percent ........................................................... 0.67 ≤ RRS < 1.33 
5 stars ................................................................................. P < 10 percent ................................................................... RRS < 0.67 

Combined Crashworthiness Rating Vehicle 
Safety Score 

The weighted average of the Relative Risk 
Scores (RRS) in front, side, and rollover 
crashes is the combined crashworthiness 
rating Vehicle Safety Score (VSS). The weight 
applied to each crash mode represents the 
proportion of injury associated with that 
crash mode. Since the baseline injury risk 

used to compute RRS in each crash mode is 
15 percent, the combined crashworthiness 
rating also represents the relative risk of 
injury with respect to a baseline of 15 
percent. The Vehicle Safety Score for the 
Combined Crashworthiness Rating is 
computed below: 
Combined Rating = (5/12) × RRS(front) + (4/ 

12) × RRS(side) + (3/12) × RRS(roll) 

The final VSS value is obtained by 
rounding the result from the above equation 
to the nearest one hundredth in accordance 
to ASTM Standard E 29. The star bands used 
for rating frontal and side impacts are 
applied to the combined crashworthiness 
rating using VSS and is presented in Table 
12. 

TABLE 12.—RELATIONSHIP BETWEEN VEHICLE SAFETY SCORE AND THE STAR RATING 

5 stars 4 stars 3 stars 2 stars 1 star 

VSS Values ......................................... VSS <0.67 ............ 0.67 ≤ VSS <1.00 1.00 ≤ VSS < 1.33 1.33 ≤ VSS < 2.67 VSS ≥ 2.67 
Probability ........................................... P < 0.100 ............. 0.100 ≤ P < 0.150 0.150 ≤ P < 0.200 0.200 ≤ P < 0.400 P ≥ 0.400 

Authority: 49 U.S.C. §§ 32302, 30111, 
30115, 30117, 30166, and 30168, and Pub. L. 

106–414, 114 Stat. 1800; delegation of 
authority at 49 CFR 1.50. 

Issued on: July 3, 2008. 
Nicole R. Nason, 
Administrator. 

[FR Doc. E8–15620 Filed 7–10–08; 8:45 am] 
BILLING CODE 4910–59–P 
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