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Why GAO Did This Study 
In 2010, motor vehicle crashes in the 
United States cost almost 33,000 lives, 
injured 2.2 million people, and resulted 
in almost $900 billion in economic 
costs. As part of its mission to reduce 
these losses, NHTSA collects and 
analyzes data on motor vehicle 
crashes. One NHTSA program that 
collects crash data is NASS-CDS—a 
nationally representative sample of 
police-reported motor-vehicle traffic 
crashes; however, the NASS-CDS 
sample was designed in 1988, and 
subsequent shifts in the population and 
a declining sample size have 
necessitated an update of this sample. 
In 2012, NHTSA started taking steps to 
redesign NASS-CDS. 

Congress mandated GAO to review 
NHTSA’s progress in redesigning 
NASS-CDS. This report assesses the 
(1) process NHTSA used to redesign 
NASS-CDS and (2) the potential for 
this redesign to improve the NASS-
CDS sample. To conduct this review, 
GAO reviewed relevant information 
regarding the NASS-CDS redesign and 
interviewed officials from NHTSA and 
Westat, the contractor selected to 
assist NHTSA in redesigning NASS-
CDS. Based on comments the public 
submitted to NHTSA in response to a 
notice in the Federal Register, GAO 
also interviewed 21 users of this data 
and other interested parties regarding 
the improvements they would like 
made to NASS-CDS. The Department 
of Transportation reviewed a draft of 
this report and provided technical 
comments, which were incorporated as 
appropriate. 

What GAO Found 
The National Highway Traffic Safety Administration (NHTSA) followed a 
reasonable process for redesigning the National Automotive Sampling System 
Crashworthiness Data System (NASS-CDS), which is a nationally representative 
sample of police-reported motor-vehicle traffic crashes. The Office of 
Management and Budget (OMB) has standards and guidelines that specify the 
professional principles and practices that agencies should follow and the level of 
quality and effort expected when redesigning an existing survey, such as NASS-
CDS. NHTSA followed a process consistent with applicable OMB standards and 
guidelines. For example, NHTSA consulted with NASS-CDS users to identify 
their requirements and expectations in redesigning NASS-CDS and tasked the 
contractor, Westat, with developing proposals for a new sample design to meet 
users’ data needs in an effective and efficient manner. As of January 2015, 
NHTSA planned to replace NASS-CDS with a new sample, called the Crash 
Investigation Sampling System (CISS). However, NHTSA did not meet a 
congressional deadline to report on the benefits of increasing the size of the 
NASS-CDS sample. Specifically, the Moving Ahead for Progress in the 21st 
Century Act required NHTSA to report, by October 1, 2013, on whether there 
would be a benefit to increasing the size of the NASS sample as well as to report 
on the resources necessary to implement NHTSA’s recommended sample size, 
among other things. NHTSA issued its required report in January 2015 as GAO 
was completing its review. In its report, NHTSA noted that increasing the size of 
the NASS-CDS sample would help meet the evolving needs of NASS users, but 
stated there was no precise answer to what an optimal sample size for NASS-
CDS would be. 

NHTSA expects the new sample it plans to implement as part of this redesign to 
generate greater statistical precision for key crash-type and injury-severity 
estimates than that of NASS-CDS using a similarly sized sample. One way 
NHTSA was able to generate more precise estimates was by selecting new sites 
at which to collect data. These sites, or “primary sampling units,” better represent 
the current population and distribution of motor vehicle crashes nationwide, 
representation that allows NHTSA and others to generate more precise 
estimates using the data. NHTSA also expects CISS to sample more crashes 
involving serious injuries and newer vehicles than NASS-CDS currently allows, 
as users had requested. NHTSA conducted about 4,700 NASS-CDS 
investigations annually between 1988 and 2013, and while there is no clear 
optimal sample size, a larger sample size could allow NHTSA to generate 
estimates that are even more precise or generate estimates for types of crashes 
that occur infrequently, estimates that could contribute to research that can affect 
vehicle safety. However, NHTSA’s ability to increase the new CISS sample size 
is limited by its current and expected budget. Additional planned improvements to 
NASS-CDS include new technologies that allow for safer and more accurate 
measurements of accident scenes and vehicles involved in crashes. While 
NHTSA expects these new technologies to also result in some time savings, 
NHTSA does not expect them to allow for more investigations due to the time-
intensive nature of the CISS data-collection effort.View GAO-15-334. For more information, 

contact Susan Fleming at (202) 512-2834 or 
flemings@gao.gov. 

http://www.gao.gov/products/GAO-15-334
http://www.gao.gov/products/GAO-15-334
mailto:flemings@gao.gov
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441 G St. N.W. 
Washington, DC 20548 

March 6, 2015 

The Honorable Susan Collins 
Chairwoman 
The Honorable Jack Reed 
Ranking Member 
Subcommittee on Transportation, Housing and Urban Development, and 
Related Agencies 
Committee on Appropriations 
United States Senate 

The Honorable Mario Diaz-Balart 
Chairman 
The Honorable David Price 
Ranking Member 
Subcommittee on Transportation, Housing and Urban Development, and 
Related Agencies 
Committee on Appropriations 
House of Representatives 

In 2010, passenger motor-vehicle crashes in the United States cost 
almost 33,000 lives, injured another 2.2-million people, and resulted in 
almost $900 billion in economic costs, including intangible costs and 
impacts to the victims’ quality of life, according to the National Highway 
Traffic Safety Administration (NHTSA).1 NHTSA was established in 1970 
to, among other things, study the causes and impacts of motor vehicle 
crashes as part of its mission to save lives, prevent injuries, and reduce 
the economic costs that result from crashes.2 To this end, NHTSA collects 
and analyzes data to inform highway safety decision-making at the 
federal, state, and local levels. As part of this effort, NHTSA created the 
National Automotive Sampling System (NASS). NASS is a data collection 
program comprised of two components—the National Automotive 
Sampling System Crashworthiness Data System (NASS-CDS) and the 
National Automotive Sampling System General Estimates System 
(NASS-GES)—both of which collect data from nationally representative 

                                                                                                                     
1 National Highway Traffic Safety Administration, The Economic and Societal Impact of 
Motor Vehicle Crashes, 2010 (Washington, D.C.: May 2014).
2 Highway Safety Act of 1970, Pub. L. No. 91-605, 84 Stat. 1739 (1970).  
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samples of police-reported motor-vehicle traffic crashes and related 
injuries.
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3 NASS-GES consists of data collected from an annual sample of 
about 50,000 police accident reports. NASS-CDS, on the other hand, is a 
much more in-depth data collection effort for a smaller sample of 
crashes—about 4,700 annually on average between 1988 and 2013. For 
NASS-CDS, NHTSA crash technicians in the field collect detailed data 
from crash scenes, vehicles involved in crashes, and, if possible, 
interview the individuals involved in the crash. NASS-CDS, which is the 
focus of this report, is particularly valuable because of the extensive detail 
collected from each crash, and data from NASS-CDS, along with NASS-
GES, inform the development of traffic safety regulations and are used by 
the automotive industry and others to develop and analyze vehicle safety 
features. 

The NASS-CDS sample was designed in 1988, and NHTSA and others 
have raised concerns that shift in both the population and the number and 
type of crashes nationwide necessitate an update to the sample design to 
reflect these shifts and remain nationally representative. NASS users 
have also raised a concern that the current NASS-CDS sample size is too 
small to adequately inform decisions on traffic safety issues. In 2011, the 
Congress provided NHTSA with $25 million in funding to begin 
redesigning NASS.4 The following year, the Congress included a 
provision in the Moving Ahead for Progress in the 21st Century Act (MAP-
21) requiring NHTSA to review the quality of data collected as part of 
NASS and report on whether there was a benefit to increasing the size of 
the NASS-CDS sample.5 As part of that review, the act also directed 
NHTSA to obtain input from interested parties, including automobile 
manufacturers, safety advocates, the medical community, and research 
organizations. NHTSA began redesigning NASS in 2012 and is expecting 
to begin implementing a new sample to replace NASS-CDS in 2015. 

                                                                                                                     
3 NASS data are statistically weighted to represent the police-reported crashes that occur 
in the United States each year. 
4 Pub. L. No. 112–55, 125 Stat. 552, 658 (2011). The funds provided were from funds for 
NHTSA’s Safety Belt Performance Grants program, which was created to encourage 
states to enact and enforce seat belt laws. 
5 Pub. L. No. 112-141, § 31309, 126 Stat. 405, 770-71 (2012). 
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The Senate Report accompanying the Transportation and Housing and 
Urban Development, and Related Agencies Appropriations Bill, 2014,
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6 
mandated GAO to review NHTSA’s progress in redesigning NASS-CDS. 
This report assesses (1) the process NHTSA has used to redesign 
NASS-CDS and (2) the potential for this redesign to improve the NASS-
CDS sample. 

To assess the process NHTSA used to redesign NASS-CDS, we 
reviewed pertinent documents related to the NASS redesign. We also 
interviewed NHTSA officials from the National Center for Statistics and 
Analysis—a component within NHTSA that oversees the agency’s data 
collection efforts, including NASS—and representatives of Westat, the 
contractor selected to assist NHTSA in redesigning the NASS-CDS 
sample. Based on comments the public submitted to NHTSA in response 
to a notice in the Federal Register, we also interviewed 21 NASS users— 
including 4 auto manufacturers, 3 automotive suppliers, 4 safety 
advocates, 2 members of the medical community, 1 federal agency, and 
representatives from 7 research organizations—to understand how they 
use NASS-CDS and the improvements they would like to see NHTSA 
make to NASS-CDS as part of the redesign. We selected these 21 NASS 
users by first contacting all those who submitted comments to NHTSA on 
the redesign and then asking these initial contacts what other NASS 
users we should interview. The results of our discussions with NASS 
users are not generalizable to all NASS users but provide insights into 
aspects of NASS-CDS that some users indicated they would like to see 
improved. In addition, we visited two of the geographic locations, called 
primary sampling units (PSU), where NHTSA collects NASS-CDS data, to 
observe NHTSA’s crash technicians conduct their work, and spoke with 
NHTSA crash technicians at two others. The PSUs we visited were 
Seattle, Washington, and King County, Washington; the PSUs we 
contacted were Allegheny County, Pennsylvania, and Muskegon County, 
Michigan. We selected these locations to ensure we included each type 
of PSU (i.e., urban, county, or group of counties) and to ensure that we 
included at least one PSU from each of the two contractors that NHTSA 
currently uses to implement the program. The results of our discussions 
with PSUs are not generalizable to all PSUs but provide insights into 
aspects of the work crash technicians do. 

                                                                                                                     
6 S. Rep. No. 113-45 at 63 (2013). 
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We assessed NHTSA’s efforts to redesign NASS based on government-
wide standards and guidelines issued by the Office of Management and 
Budget (OMB) that apply to the development and implementation of 
statistical surveys such as NASS.
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7 OMB’s standards and guidelines 
provide a framework for the development of survey concepts, methods, 
and design; collecting data; processing data; producing estimates; 
analyzing data; reviewing procedures; and disseminating the results. The 
standards and guidelines also specify the professional principles and 
practices that federal agencies should follow and the level of quality and 
effort expected when initiating a new survey or redesigning an existing 
survey such as NASS-CDS. Because NHTSA was in the process of 
redesigning NASS at the time of our review, we focused our assessment 
on reviewing NHTSA’s processes as they relate to the development of 
survey concepts, methods, and design. 

To assess the potential for the new sample design to improve NASS data, 
increase the precision of estimates, and increase the sample size, a team 
that included GAO social science analysts with statistical survey expertise 
reviewed the sampling methodology for the current NASS-CDS sample 
and the design proposed for the new CISS sample. As a part of this 
review, we analyzed the proposed changes to the sample design, the 
number of PSUs chosen, the overall sample size recommended, and 
NHTSA’s available budget resources for the new sample. We compared 
the proposed redesign with literature on efficient statistical sample design 
to assess the reasonableness of the redesign. We also assessed the 
extent to which NHTSA’s proposed design was responsive to user needs, 
according to what we learned from our NASS user interviews. Finally, we 
interviewed NHTSA and Westat officials on the new sample design. 
Appendix I contains additional information on our objectives, scope, and 
methodology. 

We conducted this performance audit from April 2014 through March 
2015 in accordance with generally accepted government auditing 
standards. Those standards require that we plan and perform the audit to 
obtain sufficient, appropriate evidence to provide a reasonable basis for 

                                                                                                                     
7 Office of Management and Budget, Standards and Guidelines for Statistical Surveys 
(September 2006). A statistical survey is a data collection whose purpose includes the 
description, estimation, or analysis of the characteristics of groups, organizations, 
segments, activities, or geographic areas. A statistical survey may be a census or may 
collect information from a sample of a target population.
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our findings and conclusions based on our audit objectives. We believe 
that the evidence obtained provides a reasonable basis for our findings 
and conclusions based on our audit objectives. 

 
NHTSA’s mission is to prevent motor vehicle crashes and reduce injuries, 
fatalities, and economic losses associated with these crashes. To carry 
out this mission, NHTSA conducts a range of safety-related activities, 
including setting vehicle safety standards; investigating possible safety 
defects and taking steps to help ensure that products meet safety 
standards and are not defective (through recalls if necessary);

Page 5 GAO-15-334  Auto Safety 

8 providing 
guidance and other assistance to states to help address traffic safety 
issues, such as drunk driving and distracted driving; and collecting and 
analyzing data on crashes. In fiscal year 2014, NHTSA’s enacted budget 
was $819 million. 

NHTSA collects and analyzes crash data for a variety of purposes, such 
as to determine the extent of a safety problem and what steps NHTSA 
should take to develop countermeasures. NHTSA collects data through 
detailed, in-depth investigations as well as to generate national statistics 
and nationally representative data, as shown in table 1. 

 

 

 

 

 

                                                                                                                     
8 NHTSA provides the public with guidance and information on safety recalls, primarily 
through its Web site, www.safercar.gov. Through this Web site, the public can search for 
safety recalls by entering the year, make, and model of a vehicle. 

Background 

http://www.safercar.gov/
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Table 1: Selected National Highway Traffic Safety Administration (NHTSA) Programs That Collect Crash Data 
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Crash Injury Research and Engineering Network (CIREN) 
CIREN is a collaborative network of trauma surgeons, epidemiologists, crash technicians, and engineers who conduct in-depth 
studies of crashes, injuries, and treatments at six university-affiliated trauma centers located across the United States. 
Fatality Analysis Reporting System (FARS) 
FARS is a census of all fatal traffic crashes in the United States that provides uniformly coded, national data on police-reported 
fatalities. 
National Automotive Sampling System (NASS) 
NASS is comprised of the National Automotive Sampling System Crashworthiness Data System (NASS-CDS) and the National 
Automotive Sampling System General Estimates System (NASS-GES)—both of which are nationally representative samples of 
police-reported motor-vehicle traffic crashes. NASS-CDS data are detailed and descriptive and are collected through in-depth 
investigations of a sample of police-reported motor-vehicle crashes that occur in the United States involving passenger cars, light 
trucks, vans, and sport utility vehicles that were towed from the scene of an accident due to damage. NASS-GES data, in contrast, are 
much less detailed and are collected by reviewing police accident reports for motor vehicle crashes involving at least one motor 
vehicle in transport on a trafficway that results in property damage, injury, or death. According to NHTSA, NASS-CDS provides the 
largest source of crashworthiness data in the world, whereas NASS-GES is the only source of national estimates on police-reported 
injuries other than fatalities. 
The Special Crash Investigations (SCI) program 
The SCI program is a team of technicians who perform detailed, in-depth investigations of crashes involving vehicles with new 
technology. According to NHTSA, these data are the only source of detailed data on new and rapidly changing technologies.

Source: GAO. | GAO-15-334 

As mentioned previously, this report focuses on NASS-CDS. NHTSA 
collects NASS-CDS data through in-depth investigations of a sample of 
police-reported motor vehicle crashes that occur in the United States. The 
data collected through NASS-CDS are detailed and descriptive and allow 
NHTSA and others to assess the crashworthiness of different types of 
vehicles, evaluate different vehicle safety systems and designs, and 
understand the nature of injuries that people sustain during crashes. 
NHTSA uses the data collected as part of NASS-CDS for statistical 
analyses in its rulemaking and to estimate the size of the population that 
might be affected by its rulemaking. NHTSA also uses NASS-CDS data 
for other purposes, such as to identify existing and potential traffic-safety 
problems. For example, NHTSA has used NASS-CDS data to investigate 
patterns of roof intrusion into a vehicle resulting from real-world rollover 
crashes. According to NHTSA, NASS-CDS data showed that the damage 
and intrusion that occurred during real-world crashes was greater than 
the damage and intrusion that occurred during crash tests, pointing to the 
need to revisit NHTSA’s standards for the strength requirements for a 
vehicle’s roof. Others, including other federal agencies, universities, 
research institutions, and the automobile and insurance industries, use 
NASS-CDS data to understand the nature and consequences of real 
world crashes. For example, the National Transportation Safety Board, an 
independent federal agency, uses NASS-CDS data for research purposes 
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as well as for conducting its accident investigations, whereas automobile 
manufacturers may use NASS-CDS data to study crash patterns and how 
those patterns have changed over time in order to prioritize their own 
research on vehicle designs and safety features. 

NHTSA collects NASS-CDS data and information using stratified 
sampling—a statistical method of sampling in which a population is 
divided into two or more parts (called strata) and a sample is selected 
from each part (or stratum). NASS-CDS, specifically, is a stratified, three-
stage probability sample,
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9 as illustrated in figure 1. 

                                                                                                                     
9 A probability-based approach to sampling from a population is one that gives each 
member of a population a known, non-zero probability of selection. The advantage of 
using a probability-based approach is that estimates of unknown population values can be 
produced, and the statistical precision of those estimates can be calculated.
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Figure 1: The National Automotive Sampling System Crashworthiness Data System’s (NASS-CDS) Stratified, Three-Stage 
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Probability Sample 

aIn some police jurisdictions, there may be too many police accident reports to be reviewed. In those 
instances, every other police accident report might be reviewed, depending on the number of reports. 

The first stage of the NASS-CDS sample was the selection of PSUs—the 
geographic locations where NHTSA collects data. NHTSA defined the 
PSUs so that their minimum population was approximately 50,000, and 
each PSU consisted of a central city, a county, a group of counties, or a 
portion of a large county excluding a central city. The PSUs were grouped 
into 12 strata based on geographic region (i.e., Northeast, South, 
Midwest, and West) and urbanization type (i.e., large central cities, large 
suburban areas, all others). The PSUs to be sampled were allocated to 
each stratum roughly proportional to the number of crashes in each 
stratum, and at least two PSUs were then selected from each stratum. As 
of 2014, a total of 24 PSUs comprised the NASS-CDS sample, as shown 
in figure 2. 
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Figure 2: National Automotive Sampling System Crashworthiness Data System’s (NASS-CDS) Primary Sampling Units, as of 
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2014

The second stage was the selection of police jurisdictions within the 
sampled PSUs. About 170 police jurisdictions across the United States 
are part of the NASS-CDS sample and the number of jurisdictions per 
PSU varies (e.g., the Seattle, Washington PSU has two police 
jurisdictions in its sample, whereas the King County, Washington PSU 
has seven). Each police jurisdiction was assigned a “measure of size” 
that reflects the number, severity, and type of crashes in each jurisdiction. 
A sample of police jurisdictions was then selected from each sampled 
PSU, and those jurisdictions having a larger measure of size were 
oversampled. 

The third and final stage is the ongoing selection of the actual police 
accident reports that are filled out by a police officer at the scene of a 
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motor vehicle crash. Each week, the sampled police jurisdictions are 
contacted and all police accident reports that have accumulated since the 
previous week are reviewed and classified into a stratum based on the 
types of vehicles involved, most severe police-reported injury, disposition 
of the injured, tow status, and model year of the vehicles.
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10 

To be eligible for inclusion in NASS-CDS, a motor vehicle crash must (1) 
be police-reported, (2) involve a harmful event resulting from the crash 
(such as property damage or personal injury), and (3) involve at least one 
passenger car, light truck, van, or sport utility vehicle in transport on a 
traffic-way that was towed from the scene due to damage. The gross 
vehicle weight rating should be less than 10,000 pounds. Crashes are 
selected so that a larger percentage of higher severity crashes are 
selected than lower severity crashes, but every motor vehicle crash that 
occurs within one of the PSUs where NASS-CDS data are collected and 
that meets these conditions has a chance of being selected for 
investigation. NHTSA selected the first stage of the current NASS-CDS 
sample in 1988 and the second stage in 1995 but selects the police 
accident reports weekly so that the evidence from the motor vehicle 
crashes that might be investigated is still intact and the memory of the 
individuals involved is still fresh. 

NHTSA contracts with two companies that use small teams of crash 
technicians located across the country to collect NASS-CDS data. These 
teams typically include a team leader, one or two crash technicians, and 
an assistant, and each team reports to one of two contractor-led control 
centers, called zone centers. NHTSA’s crash technicians collect over 600 
data elements during their investigations, including information on the 
damage vehicles sustained, the crash forces involved, injuries to victims, 
and factors that caused those injuries. Those investigations generally 
involve inspecting the scene of a crash and the vehicles involved; 
interviewing the drivers and occupants involved, if possible; reviewing 
official medical reports detailing any injuries sustained;11 and 

                                                                                                                     
10 In some police jurisdictions, there may be too many police accident reports to be 
reviewed. In those instances, every other police accident reports might be reviewed, 
depending on the number of reports. 
11 NHTSA has been designated as a “public health authority,” as that term is defined 
under the Health Insurance Portability and Accountability Act, by the Department of Health 
and Human Services. 68 Fed. Reg. 15039 (Mar. 27, 2003). This designation allows 
NHTSA to have access to protected health information to carry out its public mission, 
according to NHTSA. 
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reconstructing what happened during the crash, as shown in figure 3. The 
crash technicians coordinate with law enforcement agencies, hospitals, 
tow yard operators, repair garages, and the drivers and occupants 
involved in the crashes while performing their work, and the information 
they collect is subject to review by NHTSA. That information, in turn, is 
then made available to NHTSA and the public for research purposes.

Page 11 GAO-15-334  Auto Safety 

12 

                                                                                                                     
12 Personally identifying information—such as names, addresses, license and registration 
numbers, and even specific crash locations—is not made available to the public. 
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Figure 3: Selected Aspects of National Automotive Sampling System Crashworthiness Data System (NASS-CDS) 
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Investigations
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The number of NASS-CDS investigations NHTSA conducts each year 
varies, as shown in figure 4. Between 1988 and 2013, NHTSA conducted 
an average of about 4,700 NASS-CDS investigations each year. 
However, since 2009, the number of NASS-CDS investigations 
conducted has steadily decreased, and in 2013, only about 3,400 NASS-
CDS investigations were conducted. According to NHTSA, factors that 
have contributed to this decline include the budget for NASS-CDS and 
rising costs. For example, funding for NASS-CDS has been flat-lined 
since 2010, whereas costs—including costs for labor, information 
technology, leases and fuel—have risen. 

Figure 4: Number of Investigations Conducted for the National Automotive Sampling System Crashworthiness Data System 
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(NASS-CDS), 1988 through 2013

Note: In 1991, NHTSA reduced the number of NASS-CDS PSUs from 36 to 24. In addition, according 
to NHTSA, during some years, the NASS-CDS sample included cases from other studies, which were 
then added to the annual number of NASS-CDS investigations. For example, from 2002–2004, an 
auto industry association paid NHTSA’s contractors to collect NASS-CDS data at three additional 
PSUs. NHTSA’s contractors were responsible for data collection and quality control, and the data 
from those crashes were collected in such a manner that they could also be added to the annual 
number of NASS-CDS investigations. 

NHTSA’s effort to redesign NASS-CDS is part of NHTSA’s larger Data 
Modernization Project, begun in 2012, which also affects NASS-GES and 
FARS. Specific to NASS-CDS, NHTSA’s Data Modernization Project 
involves the following: 
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· redesigning the NASS-CDS sample by reviewing the data elements 
that comprise the sample and the statistical methodology behind 
selecting the sample; 

· upgrading the equipment and information technology that supports 
NASS-CDS to reduce redundancy, improve data quality, and enhance 
the experience of NASS users; and 

· 

 

implementing a new sample to replace NASS-CDS. 
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We found that the process NHTSA followed to redesign NASS-CDS is 
consistent with applicable government-wide standards and guidelines 
issued by OMB that apply to the development of survey concepts, 
methods, and design.13 OMB’s standards and guidelines specify the 
professional principles and practices that federal agencies are required to 
adhere to and the level of quality and effort expected when initiating a 
new survey or redesigning an existing survey. In the case of redesigning 
NASS-CDS, the OMB standards and guidelines that apply include 
recommended practices for the development of survey concepts, 
methods and design. As such, they highlight the importance of 

· consulting with potential users to identify their requirements and 
expectations, 

· including design elements in a sample to meet stated objectives, and 

· testing a survey’s components prior to full-scale implementation. 

OMB’s standards and guidelines are not intended to substitute for the 
extensive existing literature on statistical and survey theory, methods, and 
operations. Further, these standards and guidelines specify that agencies 

                                                                                                                     
13 Office of Management and Budget, Standards and Guidelines for Statistical Surveys 
(September 2006).  
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should engage knowledgeable and experienced survey practitioners to 
effectively achieve the goals of OMB’s standards. While the process 
NHTSA has followed is consistent with applicable OMB standards and 
guidelines, NHTSA has not yet started implementing its new sample 
design. Accordingly, we were not able to assess its implementation 
efforts. 

To redesign NASS-CDS, NHTSA awarded a contract to Westat in May 
2012 to assist the agency in redesigning the NASS-CDS sample. Westat 
provides services relating to survey planning, design, development, and 
administration and analysis, and Westat researchers are known to be 
experts in the field of survey sampling.
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14 Westat’s tasks included 
reviewing the data elements NASS-CDS collects as well as the statistical 
methodology behind NASS-CDS.15 NHTSA, in conjunction with Westat, 
solicited comments from NASS users through the Federal Register and 
held a public listening session with NASS users—steps that are 
consistent with OMB’s recommended practice to consult with potential 
users to identify their requirements and expectations. Through the 
Federal Register, in June 2012, NHTSA solicited and subsequently 
received comments from 25 individuals and organizations regarding the 
redesign and their data needs.16 NHTSA also held a public listening 
session with NASS users in July 2013.17 During this listening session, 
NHTSA officials provided users with an update on its progress in 
redesigning NASS as well as an opportunity to provide additional 
comments, and eight NASS users provided comments at that listening 
session. According to NHTSA officials, the comments received indicated 
that users generally wanted NHTSA to increase the NASS-CDS sample 
size, collect additional data during NASS-CDS investigations, and 
improve the quality of the data collected. This includes collecting 
additional data from event data recorders and on the use of crash-

                                                                                                                     
14 Westat is a General Services Administration Schedule contractor certified for survey 
services, including survey planning, design, and development, and survey administration 
and analysis. 
15 NHTSA also performed an assessment of its own data needs prior to initiating the Data 
Modernization Project—and reported on the results of that assessment to Congress in 
2011. See National Highway Traffic Safety Administration, Report to Congress: NHTSA’s 
NASS Data Needs, DOT HS 811 889 (August 2011).  
16 See 77 Fed. Reg. 37471 (June 21, 2012). 
17 See 78 Fed. Reg. 36633 (June 18, 2013). 
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avoidance technologies, as well as more detailed diagrams of the scenes 
of crashes.
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Consistent with OMB’s recommended practice to include design elements 
to meet stated objectives, NHTSA tasked Westat with (1) identifying data 
elements that are responsive to the current and future needs of both 
NHTSA and the public and (2) developing recommendations for a new 
sample design that met users’ data needs in an effective and efficient 
manner while still maintaining national representativeness. As part of its 
review, Westat reviewed the comments NASS users submitted and also 
assembled a team of experts in crash investigation, transportation safety 
research, and injury control to review NASS’s data elements, identify 
areas of research that should be better addressed in the future, and make 
recommendations. Both NHTSA and Westat considered the feasibility of 
suggestions users made to fundamentally change how NASS-CDS data 
are collected. For example, some users commented that police officers 
who fill out accident reports at crash scenes could do more to assist 
NHTSA’s data collection efforts, such as by photographing the crash 
scene and the vehicles involved at the time of the crash. However, 
according to NHTSA officials, such suggestions were deemed not to be 
practical because they would require resources from NHTSA to provide 
equipment and training to law enforcement officials to implement. NHTSA 
officials also noted that police officers on the scene might not be willing to 
cooperate with additional data collection duties when they are responding 
to a crash, and police jurisdictions have varying technological capacities 
to handle the storage and dissemination of photos or other additional 
data. 

Westat officials also told us they analyzed the NASS-CDS sample design 
to identify its limitations. This examination included reviewing the sample 
size, stratification and sampling allocation, and weighting procedures. 

                                                                                                                     
18 An event data recorder is a function or device installed in a motor vehicle that records 
technical information about the status and operation of that vehicle’s systems for a very 
brief period of time (i.e., a few seconds) and in very limited circumstances immediately 
before and during a crash. An event data recorder does not make an audio or video 
recording. Event data recorder data are used primarily for the purpose of assessing the 
performance of vehicle safety systems after a crash. Crash avoidance technologies use 
sensors, such as cameras and radar, to observe a vehicle’s surroundings and issue 
warnings to drivers when certain types of collisions may be imminent. Crash avoidance 
technologies can help reduce the frequency of accidents as well as the costs of accidents 
that occur. 
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Westat and NHTSA considered various alternative design options for the 
new sample design, and NHTSA chose a probability-based approach to 
meet its objective of maintaining national representativeness. To assess 
whether Westat used the appropriate statistical survey design principles 
and methodology to ensure that its objectives would be met, NHTSA had 
early drafts of Westat’s work reviewed by three independent 
consultants.
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19 We have previously reported that such reviews can 
improve the technical quality of a project and enhance the credibility of 
the decision-making process,20 and as a result of these independent 
reviews, NHTSA officials said they felt confident moving forward with 
Westat’s proposals for the new sample design. Thus, in May 2014, 
NHTSA announced that it planned to replace NASS-CDS with a new 
system called the Crash Investigation Sampling System (CISS)—which 
we discuss in detail in objective 2. 

Consistent with OMB’s recommended practice to test a survey’s 
components prior to full-scale implementation, NHTSA plans to 
implement the new CISS PSUs in phases. As of January 2015, NHTSA’s 
plans for the new sample call for initially implementing 24 new PSUs as a 
first phase and up to 73 PSUs in the future, if its budget allows. Prior to 
implementing all 24 new PSUs that comprise phase 1, NHTSA plans to 
first implement 5 of the PSUs, which, among other things, will allow 
NHTSA to test out the sample design and new equipment, such as 
electronic distance-measuring equipment that will support its data 
collection, among other things, prior to implementing the remaining 
PSUs.21 Figure 5 shows the location of the new CISS PSUs. 

                                                                                                                     
19 The consultants NHTSA used were from the Bureau of Transportation Statistics, the 
Bureau of Labor Statistics, and a private research and management consulting firm that 
specializes in analytical modeling and economic evaluations.
20 See, for example, GAO, World Trade Center Health Program: Approach Used to Add 
Cancers to List of Covered Conditions Was Reasonable, but Could Be 
Improved,GAO-14-606 (Washington, D.C.: July 23, 2014), and Critical Infrastructure 
Protection: DHS List of Priority Assets Needs to Be Validated and Reported to Congress, 
GAO-13-296 (Washington, D.C.: Mar. 25, 2013). 
21 According to NHTSA officials, the first 5 PSUs are Comal County, Texas; Henry and 
Rock Island Counties, Illinois; Carter County, Oklahoma; Monterey County, California; and 
Berkshire County, Massachusetts.  

http://www.gao.gov/products/GAO-14-606
http://www.gao.gov/products/GAO-13-296
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Figure 5: New Crash Investigation Sampling System (CISS)’s Primary Sampling Units, Phase 1 
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Note: The location of the primary sampling units shown is as of January 2015. 

To pay for the Data Modernization Project, the Congress provided 
NHTSA with $25 million in 2011 and another $3.5 million through its fiscal 
year 2014 appropriation. Of this available funding, NHTSA officials said 
they allocated $2,500,000 (9 percent) to redesign the NASS-CDS and 
NASS-GES samples; $16,500,000 (58 percent) for information-
technology infrastructure upgrades and new equipment, such as 
electronic distance-measuring equipment; and $9,500,000 (33 percent) to 
implement the new samples. Because NHTSA has not yet started 
implementing the new samples or obligated all of the funding for new 
equipment, about $12 million of the $28.5 million provided was still 
available as of the time of our review. Table 2 shows the funding 
Congress provided and NHTSA’s reported obligations, as of December 1, 
2014. 
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Table 2: Funding for the National Highway Traffic Safety Administration’s (NHTSA) Data Modernization Project and Reported 
Obligations, as of December 1, 2014

Purpose Total Obligated Available 
Redesign of the samples $2,500,000  $1,926,114  $573,886  
Information technology upgrades and new equipment $16,500,000  $10,336,607  6,163,393 
Implementation of the new samples $9,500,000  $3,812,363  5,687,637 
Total $28,500,000  $16,075,084  $12,424,916  

Source: GAO analysis of NHTSA data. | GAO-15-334 

Note: Funding for the Data Modernization Project was still available as of the time of our review 
because NHTSA had not yet started implementing the new samples and obligated all of the funding 
for new equipment. GAO did not independently verify these figures. 

However, as of the time of our review, NHTSA officials told us their time 
frames to begin implementing the new CISS PSUs were uncertain due to 
a government-wide cap on travel spending currently in place. Specifically, 
in 2012 OMB issued a memorandum, entitled Promoting Efficient 
Spending to Support Agency Operations, which directed agencies to 
spend at least 30 percent less on travel expenses than in fiscal year 2010 
and to maintain that level of spending through fiscal year 2016.22 
According to NHTSA, this cap on travel spending could delay its plans 
because implementing the new CISS PSUs requires that NHTSA staff 
travel to train the new crash technicians as well as to gain the cooperation 
of police jurisdictions, tow yards, and others. If no increases are provided, 
NHTSA stated that it would try to mitigate some of this limitation by, for 
example, training the new crash technicians at a local facility. NHTSA 
officials said they are currently working to obtain relief from this cap and 
hope to start implementing the new CISS PSUs beginning in 2015. 
According to NHTSA officials, failure to obtain relief from this cap could 
result in delays or additional costs in implementing the new PSUs. 

                                                                                                                     
22 Office of Management and Budget, Promoting Efficient Spending to Support Agency 
Operations, OMB Memorandum M-12-12 (May 11, 2012).
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While we found NHTSA’s approach to redesigning NASS-CDS has been 
reasonable, we note that NHTSA was not timely in responding to 
Congress’ direction to provide information on the size of the NASS-CDS 
sample. Specifically, MAP-21 required NHTSA to conduct a 
comprehensive review of the data elements collected as part of NASS 
and report on whether there was a benefit to increasing the size of the 
NASS sample.
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23 For example, the act required NHTSA to provide 
Congress with information on the types of analyses that can be 
conducted and the conclusions that can be drawn under the current 
sample size and an expanded sample size, the number of investigations 
that NHTSA should conduct as part of the sample that would allow for 
optimal data analysis, NHTSA’s recommendations for improvements, and 
the resources necessary to implement NHTSA’s recommendations. The 
act also required that NHTSA obtain input from interested parties, 
including automobile manufacturers, safety advocates, the medical 
community, and research organizations. The act required NHTSA to 
report to Congress on the results of its review, including the benefits of a 
larger sample size, no later than October 1, 2013. NHTSA missed this 
deadline and issued its report in January 2015, as we were completing 
our review.24 

In its report, NHTSA stated that meeting the needs of all NASS users is a 
challenge and that there is no precise answer to what the optimal sample 
size for NASS-CDS would be. However, NHTSA also noted that 
increasing the size of the NASS-CDS sample would help meet the 
evolving needs of NASS-CDS users. We agree with NHTSA that there is 
no precise answer to what the optimal sample size for NASS-CDS is, and 
discuss this in more detail in objective 2. 

 

                                                                                                                     
23 Pub. L. No. 112-141, § 31309,126 Stat. 405, 770-71 (2012). The act directed NHTSA to 
report on its findings to the Committee on Commerce, Science, and Transportation in the 
Senate and the Committee on Energy and Commerce in the House of Representatives.
24 See National Highway Traffic Safety Administration, Report to Congress: NHTSA’s 
Review of the National Automotive Sampling System (Jan. 16, 2015). According to 
NHTSA, issuance of this report was delayed so that information on the new CISS sample 
design, among other things, could be included. NHTSA noted officials briefed the 
cognizant congressional committees on the progress of their work. 

NHTSA Was Late in 
Reporting on the Benefits 
of a Larger Sample 
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One means of determining the extent the Data Modernization Project 
redesign will improve the NASS-CDS sample is to assess the potential for 
CISS to meet a main technical objective of the Data Modernization 
Project: achieving similar or greater levels of statistical precision for seven 
important crash and injury estimates. Four of these measures are for 
crash types—rear-end crashes, head-on crashes, angle crashes, and 
rollovers and three are for injury-severity—incapacitating, non-
incapacitating, and fatal. 

The statistical precision of an estimate provides a measure of how close 
the estimate is expected to be to the population value it is attempting to 
describe. Improving the statistical precision allows for more accurate 
estimates and, in turn, informs the language NHTSA uses to make 
projections from the sample that apply to the whole population. 
Comparing the precision of the estimates NASS-CDS generates to the 
expected precision of the new CISS estimates is a method of determining 
whether the sample design has improved. 

The precision of a sample’s estimates can be increased by selecting a 
larger sample, using a more efficient sample design, or both. When a 
more efficient sample design is used, it is possible to generate estimates 
with similar or greater levels of precision with a smaller sample size. 
While NASS users indicated that they wanted to see an increase in the 
size of the sample as part of the redesign, NHTSA officials stated that 
expanding the sample size would increase the cost of collecting the data 
for an extensive data collection effort like NASS-CDS, beyond expected 
budgetary resources, which we will discuss in more detail later in this 
report. Decisions made in the process of designing a sample must 
balance available resources and the ability of the sample to meet the 
stated objectives within the defined precision requirements. 

The CISS May  
Not Substantially 
Increase the Sample 
Size but May Improve 
Precision and  
Data Quality 

Although Its Sample Size 
May Not Substantially 
Increase, NHTSA Still 
Expects the CISS to 
Generate More Precise 
Crash and Injury 
Estimates 
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NHTSA expects the new CISS design to achieve similar or greater levels 
of precision for NHTSA’s 7 key estimates by using a more efficient 
sample design, not by substantially increasing the sample size from the 
historical average for NASS-CDS. Westat developed several proposed 
sample designs and made design recommendations to NHTSA. NHTSA 
then modified Westat’s recommended design to produce similar or more 
precise results for the 7 key estimates using a sample of 24 PSUs, which 
would result in between 4,000 and 4,500 investigations annually. By way 
of comparison, in recent years, NASS-CDS has produced a sample size 
of about 3,500 investigations annually; however, between 1988 and 2013, 
has produced about 4,700 investigations annually. According to NHTSA, 
even though the expected sample size for CISS is comparable to the 
historical average for the NASS-CDS sample, the end result is that the 
new design that NHTSA is pursuing for CISS should be as precise if not 
more so than the current NASS-CDS design for the key estimates 
NHTSA indentified. Table 3 below summarizes the differences between 
NASS-CDS and CISS. 

Table 3: Comparison of Select Aspects of the National Automotive Sampling System Crashworthiness Data System (NASS-
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CDS) and the Planned Phase 1 Crash Investigation Sampling System (CISS) 

Aspect 
NASS-CDS 
(2013 actual data)  

CISS-Phase 1 
(estimated 2015 or later) 

Number of primary sampling units 24 24 
Number of police jurisdictions 170 182 
Number of investigations 3,385 Between 4,000 and 4,500
Cost $12.23 million $13.5 milliona 

Source: GAO analysis of NHTSA data. | GAO-15-334 
aAccording to NHTSA, projected costs are lower than expected due to lower than expected 
contracting costs for operating the primary sampling units. 

There are many ways to design a sample to generate more statistically 
precise estimates. One way NHTSA improved the expected statistical 
precision of estimates from CISS was by selecting new PSUs that better 
represent the current population and the number and types of crashes 
nationwide. According to statistical literature, in a statistical sample that 
uses the same PSUs for a number of years such as NASS-CDS, PSUs 
should be re-selected periodically in order to ensure that the sample 
reflects the total population the sample is attempting to describe. 
However, the current PSUs for NASS-CDS were selected in 1988. Since 
NHTSA selected the current CDS PSU sample based on population and 
crash counts from more than 30 years ago, the CDS PSU sample has 
gradually become less representative of the population and crashes in the 
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United States, and as a result, CDS estimates have become less 
statistically precise. By reselecting new PSUs, CISS data are expected to 
better represent the population and the areas in which the highest 
number of crashes with serious injuries occur, according to NHTSA.
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25 
Consequently, the selection of PSUs is expected to allow for more 
precise estimation of crashes involving serious injuries. The improvement 
in the representativeness of the selected PSUs contributes to the 
improvement in statistical precision without increasing the sample size, 
making the new sample design more statistically efficient. 

Moreover, NHTSA expects the new sample design for CISS to contain 
more crashes with serious injuries and crashes involving newer vehicles 
than NASS-CDS currently contains, which also should make estimates of 
these crashes more statistically precise.26 For example, NHTSA designed 
CISS so that 10 percent of the police accident reports selected for CISS 
investigations will contain a newer vehicle and an incapacitating injury, up 
from 6.9 percent in NASS-CDS. The higher sampling rate for newer 
vehicles and serious injury crashes is expected to increase the number of 
these crashes selected. This step will improve the precision of estimates 
and address some users need to have more of these types of crashes in 
the sample. NASS users who provided NHTSA with comments about the 
NASS redesign indicated they wanted both of these changes. 

NHTSA’s determination of the sample size was dependent upon available 
resources, and NHTSA emphasized this in its January 2015 report to 
Congress. According to both NHTSA and Westat officials, budget 
constraints were the key factor driving both the new sample design and 
the decision not to increase the sample size. The budget for NASS-CDS 
has remained at $12,500,000 per year since 2010, and NHTSA officials 
also told us that the future budget for CISS remains uncertain. Because of 
the budget constraints, Westat recommended a design for the new 
sample with the fewest number of PSUs, police jurisdictions, and police 
accident reports that would meet NHTSA’s precision requirements and 
that NHTSA could realistically afford given its budget. In addition, there 
are limitations to how many investigations NHTSA’s crash technicians 
can conduct. Specifically, according to NHTSA, crash technicians can 

                                                                                                                     
25 NHTSA defines a crash to involve a “serious injury” if the police report indicates that a 
passenger vehicle occupant was killed or incapacitated.  
26 NHTSA defines a newer vehicle as at most 4 years old. 
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only currently conduct about 3 investigations every 2 weeks, to ensure 
that their investigations are high quality and thorough. The design that 
NHTSA is pursuing is expected to cost about $13.5 million annually. 
According to NHTSA officials, the expected cost for CISS is higher than 
the current NASS budget. NHTSA can afford to implement 24 PSUs at 
this time, because, according to NHTSA officials, the amount 
appropriated for Highway Safety Research and Operations in fiscal year 
2014 included a $5 million increase supporting the operating budget for 
crash data collection that can be used to supplement the NASS-CDS 
budget. NHTSA officials said that because this funding was added to 
NHTSA’s base budget, they expect the funding will be available in future 
years. However, according to NHTSA, this funding would need to keep 
pace with inflation to help offset expected increases in operational costs. 

 
Another improvement as a result of the Data Modernization Project is the 
flexibility of the new sample design. Although NHTSA did not pursue a 
larger sample compared to historic levels due to budget constraints, the 
new sample design will allow NHTSA to add or subtract PSUs or police 
jurisdictions to increase or decrease the sample size in the future if its 
budget changes. Adding PSUs to increase the sample size is more 
efficient than simply adding more investigations within the selected 24 
PSUs. According to statistical literature, greater increases in precision are 
achieved by increasing the number of PSUs rather than the number of 
investigations that are conducted per PSU. Additionally, according to 
NHTSA, because of limits in the number of crashes involving serious 
injuries or crashes involving newer vehicles within a particular geographic 
area, adding an additional PSU provides a new pool of crashes to sample 
from. NHTSA built this flexibility into the sample design to address the 
uncertainty of the future budget and to allow for sample size expansion if 
future budgets allow. To build this flexibility into the sample design, 
NHTSA identified 73 PSUs, which represents NHTSA’s estimation of its 
preferred sample size for CISS, that it can bring online one at a time as 
resources become available. However, adding PSUs to increase 
precision and increase the sample size is more expensive than adding 
more investigations within the selected 24 PSUs, as described above. 

The sample size of 24 PSUs can also be reduced if budgets are further 
constrained, but that could jeopardize the gains in statistical precision 
achieved with the new sample design. NHTSA developed projections to 
illustrate what size of a sample the agency could potentially implement 
given future CISS budgets. For example, according to NHTSA, if the 
budget for CISS was reduced to $11 million, even with a higher caseload 
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than crash technicians currently conduct, the most investigations NHTSA 
could conduct annually is just under 2,600. If the budget for CISS was 
increased to $20 million, NHTSA could conduct over 5,000 investigations 
a year. The smaller sample for $11 million would be expected to produce 
less precise estimates than the larger sample for $20 million. 

Even though NHTSA expects its new design to meet its precision 
requirements for the seven key crash and injury estimates it identified, 
NHTSA officials said the design may not meet precision requirements for 
other estimates or include a sufficient number of specific crash-types that 
occur infrequently (rare crash populations).
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27 According to NHTSA, the 
optimal sample size for CISS is impossible to determine without first 
defining which estimates should meet precision requirements or which 
rare crash populations are required to meet other analytic needs. For 
example, NHTSA officials said that 73 PSUs selecting about 15,000 
investigations annually would be a reasonable sample size not only for 
attempting to meet precision requirements for additional estimates but 
also for obtaining estimates for rare populations.28 A rare population can 
be crashes such as a side impact crash involving a child, which despite 
resulting in the death or injury of about 6,500 children under age 15, only 
accounted for about 0.1 percent of all crashes and 0.5 percent of serious 
injury crashes in 2011.29 From this small of a percentage of the total crash 
population, CISS as designed with 24 PSUs can be expected to select 
around 4 crashes per year for investigation. Increasing the sample size to 
73 PSUs and 15,000 investigations could increase the number of 
selected serious injury side impact crashes involving an injured child to 
about 20 per year, according to NHTSA analysis. 

A sample of this size would allow NHTSA and external CISS users to 
better study these relatively rare crash populations and generalize their 
findings for these crashes to the population of all side impact crashes 

                                                                                                                     
27 NHTSA defines a rare crash population as a type of crash that would account for 0.5 
percent of serious injury crashes in a given year.  
28 73 PSUs represents 3 PSUs from 24 strata plus one additional PSU consisting of Los 
Angeles County. Los Angeles is its own stratum because it has an inordinately large 
number of crashes, according to NHTSA. 
29 The percentages do not relate directly to the number of cases selected in a given 
sample because of the distribution of the types of crashes that are over-sampled, such as 
severe crashes.  
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involving injured children. However, operating those 73 PSUs could cost 
at least three times the $13.5 million currently planned for CISS, or 
approximately $41 million annually, according to NHTSA officials. A 
smaller increase in sample size would also increase the number of 
selected side-impact crashes, but to a lesser extent. For example, 
according to NHTSA, a sample of about 7,500 investigations could 
increase the number of selected serious injury side-impact crashes 
involving an injured child to about 10 per year. According to NHTSA, this 
would require operating about 40 PSUs and cost about twice what is 
currently planned for CISS. This smaller increase would allow users to 
better study these populations but would require more time to accumulate 
enough cases to generalize their findings. However, NHTSA also noted 
that it does not like to combine more than 5 years of crash data to shed 
light on a problem that depends on the ever-changing crash environment, 
and that 5 years of data should produce between15 and 20 cases for 
even very rare crash populations (0.1 percent of serious injury crashes in 
a given year). Three users we interviewed estimated that a sample 
somewhere around 10,000 investigations per year would make the data 
considerably more useful to them. 

While the larger sample size would allow NHTSA to produce more 
estimates that are precise and more investigations for rare populations, it 
is not possible to quantify the benefit of this increase in precision. It is 
also not possible to determine the sample size that would result in the 
highest value for society in terms of reducing the human life and 
economic costs of motor vehicle crashes because the causal link 
between the data collected and the potential benefits, if any, is not 
possible to establish. 

NHTSA could implement a sample even larger than 73 PSUs if resources 
allowed, but the sample sizes required to produce estimates for certain 
sub-groups that some NASS users had requested, such as at the make 
and model level would be impractical. According to NHTSA officials, such 
an estimate would require a sample size that is both not possible to 
determine for all vehicle types and would exceed any reasonable 
expectation of resources available for CISS. There are many types of 
vehicles, some of which are more common (such as the Ford F-150 pick-
up truck) than others (such as the Tesla Model S). For any make and 
model vehicle, only a small percentage are involved in a crash that would 
be eligible for inclusion in the CISS sample. Whether a sample is large 
enough to yield an adequate number of crash types involving a particular 
make and model vehicle depends in large part on the number of crashes 
involving that vehicle type. According to GAO analysis, similar to the 
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above example of side impact crashes resulting in the death or injury of a 
child, in order to identify 20 side impact crashes resulting in death or 
injury involving a particular make and model vehicle, there would have to 
be about 6,500 side impact crashes resulting in death or injury nationwide 
involving that make and model vehicle in one year, which is highly 
unlikely. As the crash-type of interest approaches very small percentages 
of the total number of crashes, it becomes less probable that the sample 
will adequately capture these crashes. Since NHTSA only investigates 
several thousand crashes each year, the percentage chance of even one 
of these investigations being selected for a NASS-CDS investigation is 
very small. Officials noted that NHTSA’s Special Crash Investigations 
(SCI) program conducts investigations into issues that arise from specific 
agency special needs, and those investigations could include make- and 
model-level defects and other issues. NHTSA currently has three SCI 
teams that travel to investigate crashes according to agency priorities and 
recalls, separate from current NASS-CDS sampled investigations. 

In addition to the ability to scale the sample size up or down, the new 
sample design also allows NHTSA to substitute a PSU, police jurisdiction, 
or police accident reports, according to NHTSA officials. A PSU or police 
jurisdiction can be replaced if there are cooperation or information sharing 
challenges. During implementation, substituting a PSU or police 
jurisdiction would be less challenging than after the CISS is fully 
implemented. Substituting a PSU after implementation would require 
hiring and training new crash technicians. A police accident report can be 
replaced if it is incomplete or cannot be thoroughly researched, but 
replacing a police accident report was purposefully made difficult to avoid 
the potential for bias from crash technicians who choose to replace a 
police accident report for their own reasons. For example, if a police 
accident report included a vehicle that was impossible to locate for 
inspection, the technician could allow the sampling algorithm to select a 
replacement police accident report.  

Finally, the new design allows NHTSA to implement separate modules to 
study crashes involving large trucks, motorcyclists, bicyclists, and 
pedestrians—as NASS users had requested. Westat developed initial 
plans for each of these subsets as additional modules that could be 
conducted as separate studies utilizing the CISS sites. 

Page 27 GAO-15-334  Auto Safety 



 
Letter 
 
 
 

As part of the Data Modernization Project, NHTSA also plans to equip its 
crash technicians with new technology to help improve the efficiency and 
accuracy of the data they collect. Improving the accuracy of NASS-CDS 
data with more electronic data collection methods was one aspect of 
NASS that users indicated they hoped NHTSA would address as part of 
the redesign. For example, in the comments NHTSA received in response 
to its Federal Register notice, NASS users indicated they wanted scalable 
diagrams of crash scenes. Currently, crash technicians collect NASS-
CDS data using paper forms and have to enter the roadway to manually 
measure a crash scene using measuring wheels and tape measures. 
Afterward, they have to manually enter their measurements into a 
computer program, which creates an electronic image of the crash scene, 
which in turn is made available to NASS users. However, according to 
NHTSA, those drawings are not ideal when attempting to conduct 
detailed research of a crash scene because the diagrams provided are 
not scalable. The new equipment NHTSA plans to provide its crash 
technicians include tablet computers, which will allow crash technicians to 
electronically collect and transmit data remotely from the field; new 
accident reconstruction software, which will automatically create scalable 
diagrams of crash scenes; and new electronic distance measuring 
equipment, which is expected to improve the accuracy and efficiency of 
scene and vehicle inspections while also allowing crash technicians to 
take their scene measurements safely from the roadside. Figure 6 shows 
NHTSA crash technicians collecting crash scene data using tape 
measurements in the street and using new technology from the side of 
the road. 
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Figure 6: Crash Technicians Manually Measuring the Scene of a Crash (Left) and Using Electronic Distance Measuring 
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Equipment (Right) 

While NHTSA expects new equipment will help its crash technicians 
collect more accurate data, it does not expect the new equipment will 
considerably reduce the time it takes to conduct an investigation or allow 
its crash technicians to conduct more investigations. NHTSA officials said 
the new equipment they plan to provide should help reduce the time it 
currently takes to conduct scene and vehicle inspections. However, this 
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represents only a portion of the time NHTSA’s crash technicians spend 
each week performing scene and vehicle inspections. Further, as part of 
the NASS redesign NHTSA is also increasing the amount of information 
that its crash technicians collect, which, in turn, will require more time to 
collect. This includes data on the use of crash-avoidance technologies in 
newer vehicles as well as additional data for older vehicles, as some 
users had requested. Thus, the new equipment will not substantially 
decrease the amount of time technicians spend overall collecting data for 
crash investigations or the cost of collecting this data. 

Collecting data this detailed is expensive and time consuming. For 
example, according to a study NHTSA conducted in 2012, an average 
NASS-CDS investigation takes about 25 hours to perform, and NHTSA’s 
crash technicians spend, on average, about 10 percent of that time 
inspecting crash scenes and about 25 percent of their time inspecting 
vehicles.
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30 In contrast, NHTSA’s crash technicians spend 13 percent of 
their time sampling police accident reports for investigations. Figure 7 
below provides information on the percentage of hours per week on 
average NHTSA’s crash technicians spend performing various aspects of 
NASS-CDS investigations. Because NHTSA has not yet started collecting 
data for CISS, it is not possible to determine the number of hours per 
week crash technicians will spend on various aspects of the sampling and 
data collection for CISS crash investigations. 

                                                                                                                     
30 NHTSA’s study was conducted over a period of 26 weeks in 2012 and involved all 24 
NASS-CDS PSUs. 
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Figure 7: Average Percentage of Hours per Week Crash Technicians Spent 
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Performing Various Aspects of Investigations for the National Automotive Sampling 
System Crashworthiness Data System (NASS-CDS), 2012 

a “Other” time includes time spent on a variety of tasks, such as coordinating with local agencies, and 
performing other administrative tasks. 
Note: According to NHTSA, the information upon which this figure is based assumes 2 crash 
technicians work 3 cases per week. 

 
NASS-CDS provides NHTSA and others with an important source of data 
to understand the real-world nature and consequences of motor-vehicle 
traffic crashes. In redesigning NASS-CDS, NHTSA has followed a 
process that is consistent with applicable government-wide standards and 
guidance for redesigning statistical surveys. NHTSA has also taken steps 
to improve upon the original design for NASS-CDS in developing CISS—
the system that will replace NASS-CDS—such as by making the sample 
more precise as well as by making the sample design more flexible to 
adapt to future budgets. While the proposed sample size will be sufficient 
to meet NHTSA’s requirements for the program, NHTSA does not plan to 
substantially increase the sample size. By increasing the size of the CISS 
sample, NHTSA and others could likely do more to study motor-vehicle 
traffic crashes in an effort to save lives and reduce the economic costs of 
crashes. Sampling sufficient cases to conduct analyses of rare 
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populations requires a significantly larger sample. However, NHTSA’s 
ability to increase the size of this sample is dependent on its available 
resources, and according to NHTSA, increasing the size of the sample to 
such an extent would require a budget several times its current size. The 
specific benefits of the larger sample are impossible to determine, leaving 
the Congress with less information than would be desirable to help 
determine the appropriate level of funding for this program. However, 
should the Congress decide that it would be appropriate to enable 
NHTSA and other users to conduct additional analyses of crashes that, 
while they may occur rarely, can still result in significant loss of life and 
economic cost, this report provides information on the potential for 
different sample sizes to meet that need. 

 
We provided a draft of this report to the Department of Transportation for 
review and comment. The Department of Transportation provided 
technical comments, which we incorporated as appropriate. 

 
We are sending copies of this report to the appropriate congressional 
committees, the Secretary of Transportation, and the Acting Chairman of 
the National Transportation Safety Board. This report will also be 
available at no charge on the GAO website http://www.gao.gov. 

If you or your staff have any questions about this report, please contact 
me at (202) 512-2834 or flemings@gao.gov. Contact points for our 
Offices of Congressional Relations and Public Affairs may be found on 
the last page of this report. GAO staff who made key contributions to this 
report are listed in appendix II. 

Susan Fleming 
Director, Physical Infrastructure Issues 
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Appendix I: Objectives, Scope, and 
Methodology 
 
 
 

This report assesses (1) the process the National Highway Traffic Safety 
Administration (NHTSA) used to redesign the National Automotive 
Sampling System Crashworthiness Data System (NASS-CDS) and (2) 
the potential for this redesign to improve the NASS-CDS sample. We 
limited our scope to assessing NHTSA’s redesign of the NASS-CDS 
component of the National Automotive Sampling System (NASS). As a 
result, this report does not discuss the National Automotive Sampling 
System General Estimates System (NASS-GES) or other NHTSA data 
collection programs. 

To assess the process NHTSA used to redesign NASS-CDS, we 
reviewed pertinent documents related to the NASS redesign and 
interviewed knowledgeable NHTSA officials from the National Center for 
Statistics and Analysis—a NHTSA component that oversees the agency’s 
data collection efforts, including NASS—and representatives of Westat, 
the contractor selected to redesign the NASS-CDS sample. We also 
interviewed 21 NASS users or other interested parties, including 
automobile manufacturers, suppliers, safety advocates, members of the 
medical community, and representatives from research organizations, to 
understand how they use NASS-CDS and the improvements they would 
like to see NHTSA make to NASS-CDS as part of the redesign. We 
selected these 21 NASS users by first contacting those that submitted 
comments to NHTSA on the redesign and then asking these initial 
contacts who else we should interview. Specific NASS users we 
interviewed or received comments from are listed in table 4. 
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Table 4: National Automotive Sampling System Users We Interviewed as a Part of Our Review 
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AAA Foundation for Traffic Safety (research organization) 
Advocates for Highway and Auto Safety (safety advocate)
Association of Global Automakers (automobile manufacturer)
Robert Bosch LLC (automobile supplier) 
Joan Claybrook and Clarence Ditlow (safety advocates)
Children’s Hospital of Philadelphia (medical community) 
Ford Motor Company (automobile manufacturer)
General Motors (automobile manufacturer)
George Washington University (research organization)
Impact Research, Inc. (research organization)
Insurance Institute for Highway Safety (research organization)
Kids and Cars (safety advocate)
Motor & Equipment Manufacturers Association (automobile suppliers) 
Carl E. Nash, Ph.D. (safety advocate)
National Association of State EMS Officials (medical community) 
National Transportation Safety Board (federal accident investigation agency) 
Pacific Institute for Research and Evaluation (research organization)
Quality Control Systems Corp. (research organization) 
Rubber Manufacturers Association (automobile suppliers) 
Toyota Motor (automobile manufacturer)
University of Michigan Transportation Research Institute (research organization)

Source: GAO. | GAO-15-334 

Note: We contacted others who indicated they did not have a position on the NASS redesign. These 
were AO North America, the Association for the Advancement of Automotive Medicine, the Brain 
Injury Association of America, the Governors Highway Safety Association, the International 
Association of Chiefs of Police, and the Truck Safety Coalition. 

The results of our discussions with NASS users are not generalizable to 
all NASS users but provide insights into aspects of NASS-CDS that some 
users indicated they would like to see improved. In addition, we visited 
two of the geographic locations, called primary sampling units (PSU), 
where NHTSA collects NASS-CDS data, to observe NHTSA’s crash 
technicians conduct their work, and spoke with NHTSA crash technicians 
at two others. The PSUs we visited were Seattle, Washington, and King 
County, Washington; the PSUs we contacted were Allegheny County, 
Pennsylvania, and Muskegon County, Michigan. We selected these 
locations to ensure we included each type of PSU (i.e., urban, county, or 
group of counties) and to ensure that we included at least one PSU from 
each of the two contractors that NHTSA uses to implement the program. 
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The results of our discussions with PSUs are not generalizable to all 
PSUs but provide insights into aspects of the work crash technicians do. 
We assessed NHTSA’s efforts to redesign NASS based on government-
wide standards and guidelines issued by the Office of Management and 
Budget (OMB) that apply to the development and implementation of 
statistical surveys such as NASS.
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1 OMB’s standards and guidelines 
provide a framework for the development of survey concepts, methods, 
and design; collecting data; processing data; producing estimates; 
analyzing data; reviewing procedures; and disseminating the results. 
These OMB documents also specify the professional principles and 
practices that federal agencies should follow and the level of quality and 
effort expected when initiating a new survey or redesigning an existing 
survey such as NASS-CDS. Because NHTSA was in the process of 
redesigning NASS at the time of our review, we focused our assessment 
on reviewing NHTSA’s processes as they relate to the development of 
survey concepts, methods, and design. 

To assess the potential for the new sample design to improve NASS-CDS 
data, increase precision of estimates, and increase the sample size, a 
team that included GAO social science analysts with statistical survey 
expertise reviewed the sampling methodology for the current NASS-CDS 
sample and the design proposed for the new Crash Investigation 
Sampling System (CISS) sample. As a part of this review, we analyzed 
the proposed changes to the sample design, the number of PSUs 
chosen, the overall sample size recommended, and NHTSA’s budgetary 
constraints for the new sample. We compared the proposed redesign, 
including the sample selection process and sample size, with literature on 
efficient statistical sample design to assess the reasonableness of the 
redesign. We also assessed the extent to which NHTSA’s proposed 
design was responsive to user needs, according to what we learned from 
our NASS user interviews. Finally, we interviewed NHTSA and Westat 
officials on the new sample design. 

We conducted this performance audit from April 2014 through March 
2015 in accordance with generally accepted government auditing 
standards. Those standards require that we plan and perform the audit to 
obtain sufficient, appropriate evidence to provide a reasonable basis for 

                                                                                                                     
1 Office of Management and Budget, Standards and Guidelines for Statistical Surveys 
(September 2006). 
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our findings and conclusions based on our audit objectives. We believe 
that the evidence obtained provides a reasonable basis for our findings 
and conclusions based on our audit objectives. 
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Data for Figure 1: The National Automotive Sampling System Crashworthiness Data 
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System’s (NASS-CDS) Stratified, Three-Stage Probability Sample

Stage 1: Select primary sampling units (PSU) 
(graphic of continental U.S. showing PSU areas) 

For the first stage of sampling, the United States was divided into 
geographic areas called PSUs. The PSUs were defined so that their 
minimum population was approximately 50,000 and consisted of a central 
city, a county, a group of counties, or a portion of a large county excluding 
a central city. 

These PSUs were grouped into 12 strata based on geographic region 
(i.e., Northeast, South, Central, and West) and urbanization type (i.e., 
cities, counties, and groups of counties). The 24 PSUs to be sampled 
were allocated to each stratum roughly proportional to the number of 
crashes in each stratum. At least two PSUs were then selected from each 
stratum. 

Stage 2: Select police jurisdiction 
(Graphic of police badges suggesting jurisdiction choice) 

The second stage of sampling was the selection of police jurisdictions 
within the sampled PSUs. PSUs contain a varying number of police 
jurisdictions which process reports of motor vehicle crashes that occur 
within the PSU’s boundaries. These police jurisdictions form the frame of 
the second stage of sampling. Each jurisdiction was assigned a “measure 
of size” which reflects the number, severity, and type of crashes in each 
jurisdiction. A sample of police jurisdictions was then selected from each 
sampled PSU, and those police jurisdictions having a larger measure of 
size were oversampled. 

Stage 3: Select Car Crashes 
(graphic of 2 cars on highway crashing) 

The final and ongoing stage of sampling is the weekly selection of 
crashes. Each week, the sampled police jurisdictions are contacted and 
all police accident reports that have accumulated since the previous week 
are reviewed and classified into a stratum type of vehicles involved, most 
severe police-reported injury, disposition of the injured, tow status, and 
model year of the vehicles.a Crashes are selected so that a larger 
percentage of higher severity crashes are selected than lower severity 
crashes. 
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Data for Figure 3: Selected Aspects of National Automotive Sampling System 
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Crashworthiness Data System (NASS-CDS) Investigations

Scene inspections:  
Crash technicians visit the site of a crash to obtain data and photographs. 
During their inspections, they document evidence of the crash, such as 
the presence of skid marks, fluid spills, broken glass, and bent guardrails. 
They also look for features of the road’s design that may have contributed 
to the crash. 

(Photo of a city street intersection) 

Vehicle inspections:  
Crash technicians locate and inspect the vehicles involved in the crash, 
measuring and documenting any damage the vehicles sustained. They 
document the presence of interior safety systems inside the vehicles, as 
well as any components inside a vehicle that an occupant may have 
come into contact with during the crash, recording their findings with 
digital photographs. 

(Photo of a crashed car in a junk yard) 

Interviews: 
When possible, the crash technicians interview the drivers and occupants 
involved in the crash and review medical records for crash-related injuries 
to determine the nature and severity of any injuries sustained. According 
to the National Highway Traffic Safety Administration (NHTSA), the data 
collected are strictly confidential and NHTSA must follow federal 
regulations regarding the protection of private information. 

(photo of an official interviewing someone) 

Reconstruction of crash dynamics: 
Once all the above data are obtained, the crash technicians pull the 
information together and begin to reconstruct the crash, describing and 
documenting the events and forces involved in the crash, along with the 
movement of the occupants within the vehicles and the injuries sustained. 

(diagram illustrating a crash reconstruction). 
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Data Table for Figure 4: Number of Investigations Conducted for the National 
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Automotive Sampling System Crashworthiness Data System (NASS-CDS), 1988 
through 2013 

Year Number of Investigations
1988 5731
1989 4648
1990 6319
1991 4748
1992 4956
1993 4563
1994 4296
1995 4552
1996 4555
1997 4376
1998 4387
1999 4274
2000 4307
2001 4090
2002 4589
2003 4754
2004 5597
2005 4481
2006 4941
2007 4963
2008 5167
2009 5200
2010 4856
2011 4278
2012 3581
2013 3385
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Data table for Figure 7: Average Percentage of Hours per Week Crash Technicians 
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Spent Performing Various Aspects of Investigations for the National Automotive 
Sampling System Crashworthiness Data System (NASS-CDS), 2012 

Investigative aspect Percent 
Obtaining medical review files 1 
Case review 2 
Inspecting scenes 10 
Other 10 
Sampling 13 
Case assimilation 18 
Conducting interviews 21 
Inspecting vehicles 25 
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