DOT’SPRE-DISSEMINATION REVIEW PROCESS.
A BENCHMARK DATA QUALITY TEMPLATE

The Center for Regulatory Effectiveness
11 Dupont Circle, Suite 700
Washington, DC 20036
www.TheCRE.com

March 2003




DOT’S PRE-DISSEMINATION REVIEW PROCESS:
A BENCHMARK DATA QUALITY TEMPLATE

| NTRODUCTION: THE | MPORTANCE OF PRE-DISSEMINATION REVIEW

OMB’s government-wide data qudity guiddines, implementing the Data Qudity Act' require
that agencies establish a pre-dissemination review process to “substantiate the quality of the
information it [the agency] has disseminated...”? In discussing the need for the pre-
dissemination review process, OMB explans, “Agencies shdl treat information qudity as
integrd to every step of an agency’s deveopment of informaion, including cregtion,
collection, maintenance, and dissemination.”® Thus, the pre-disseminaion review process is
far more than a ample tick-lis of steps that are applied to existing data to determine if it is
ready for release; pre-dissemination review is an essential qudity assurance process that takes
place throughout the development and analysis of information disseminated by an agency.

ABOUT THE CENTER FOR REGULATORY EFFECTIVENESS

The Center for Regulatory Effectiveness (“CRE’) is a regulaiory watchdog which provides
public oversght of and seeks to improve the quality of federa and private sector regulatory
activities.  To further improve the quality of the federa regulatory process, CRE was the
leading proponent of the Data Qudity Act.* CRE has dso participated extensively in the public
process of developing government-wide and agency-specific implementing guidelines,
induding the Depatment of Transportation's Information Dissemination Quadlity Guiddines
(DOT Guiddines)® As pat of its wachdog activitiess, CRE andyzes and develops
recommendations on data qudity-rdlated issues. To this end, CRE has andyzed DOT's pre-
dissamindtion review process to ascertain whether its detailed requirements set a benchmark

1 44 USC 3516 Statutory and Historical Notes.
2 67 FR 8459.
3 lbid.

4 Federal Times, “Nixon's ‘Nerd’ Turns Regulations Watchdog,” November 11, 2002, p. 22,
http://thecre.com/pdf/20021111 fedtimes-tozz.pdf.

> DOT Guiddlines, p. 1.
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standard that OMB should encourage other agencies to emulate as they refine ther own
processes. CRE will be reporting on our findings on our website, www.TheCRE.com.
THE DEPARTMENT OF TRANSPORTATION' S PRE-DISSEMINATION REVIEW PROCESS

There are Sx components to the pre-dissemination review process specified in the DOT
guiddines®  This pre-dissamination review process is applicable to; the Office of the
Secretary (OST), Bureau of Transportation Statisics (BTS); Office of Inspector Generd
(OIG); Federa Aviaion Adminigration (FAA), Federa Highway Administration (FHWA),
Federd Motor Carrier Safety Administration (FMCSA), Federa Railroad Administration
(FRA), Federad Trangt Adminigration (FTA), Maitime Adminigration (MARAD), Nationd
Highway Traffic Safety Administration (NHTSA), Research and Special Programs
Adminigration (RSPA), Saint Lawrence Seaway Development Corporation (SLSDC), and
Transportation Adminidrative Service Center (TASC). BTS, through their participation in an
inter-agency project to improve the qudity of datigticd informetion, is also subject to
additiond datisticd dandards.  BTS explans ther additiond obligations in a separate
document published by the Bureau, “ Statistical Policy and Research.”

The six pre-dissemination review steps specified by DOT are:
1. Review and consultation;
2. Compliance verification;
3. Mantaining records of additiona <andards applied to influentia information;

4, Enauring the entire informaion product fufills the agency’s stated intentions
and that the conclusions are consstent with the evidence;

5. Indicating the origin of data; and

6. Ensuring each program office can supply additiond data on any subject for
which there is a covered information dissemination.

The First Component: Review and Consultation

DOT’'s pre-dissemination review process requires that agencies alow “adequate’ time for
review, condstent with the standards required for the type of information to be disseminated.

5 DOT Guidelines, pp. 19-20.
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Thus agencies need to dlow more review time for more ggnificant information.  This
requirement is fuly consstent with OMB’s government-wide data quality guidelines which
state, “The more important the information, the higher the quality standards to which it should
be held....”’

In addition to requiring adequate time for review, the DOT quiddines impose a postive duty
on_agencies to consult with stakeholders induding, but not limited to, the public, other DOT
organizations and State governments$’.  The consultation requirement is important for two
reasons.

1 Qudity. Conaulting with diverse dakeholders through forma and informa
processes will enable the agencies to detect errors, biases and other data qudity
flavs of which they may not have otherwise been aware. The result of the
conqultations should be an enhancement of overall data quality. Such data
qguality-related consultations are particularly important for information
developed pursuant to rules which were proposed prior to publication of the
Department’s guiddines as agencies will not have had the opportunity to consult
with stakeholders on data qudity issues during the rulemaking.

2. Transparency. One of the paramount goals of the Data Quality Act is to enhance
the trangparency of government processes. Such transparency not only helps
detect errors but also and equdly important, “is that the public will be able to
assess how much of an agency’s andytic result hinges on the specific andytic
choices made by the agency.”® Thus the guiddines should increase the
transparency of the federal decison-making process, at least with respect to
decisons based on andyss  Although the OMB and DOT guidelines provide a
number of other gspecific requirements to ensure transparency, by consulting
with stakeholders about data qudity issues, the Department will further enhance
and promote transparency.

The Second Component: Compliance Verification

The pre-dissemination review process requires that agencies verify that covered information
complies with the DOT guiddines as wel as with the other guidance and procedures issued by

" 67 FR 8452.
8 DOT Guiddines, p. 19.

° 67 FR 8456.



DOT agencies. This compliance verification component is, in many respects, the heart of the
pre-dissemination review process dnce it is an essentid dep for ensuring that  only
information that meets data quaity requirementsis disseminated.

An integrd dement of the DOT guiddines with which agencies mugt verify compliance are the
detailed principles and guiddines for datistical data located in Appendix A of the document.
The Appendix is “a subset of the DOT Information Dissemination Qudity Guiddines”*
Appendix A, “incorporate]g the datistical aspects of the OMB guidelines as a basdline and
elaboratefs] on its recommendations to produce datisticd guiddines adapted for the
Depatment of Transportation.”'! The detailed data qudity requirements in Appendix A, “apply
to dl gatigtica information that is disseminated on or after 1 October 2002 by agencies of
the Department of Transportation...”'? The Appendix dso explicitly states that the guiddines
aoply to third-party data disseminated by the Department, as part of a covered dissemination,
with the exception of the data acquigtion requirements if the data was acquired by a non-
federal source. The guiddines apply to “reporting systems, surveys, and specia studies.”*3

The DOT gatigtica guideines are built on three primary components:
1 Structured planning;
2. Sound gatistical methods; and
3. Openness.
To ensure darity, the discussion of each component has three dements:
1. A datement of principles,
2. Guiddines, which are specific recommended actions; and

3. References.

10 DOT Guiddines, p. 1-3.
1 DOT Guiddlines, p. 1-2.
2 1bid.

13 |hid., p. 1-3.
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Clarity is further heightened through the ample use of examples, notes, flow chats and
warnings.
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Structured Planning

Data System Objectives. The first aspect of planning addressed by the guiddines are Data
System Objectives. The principles articulated by DOT highlight that development of the data
sysems will be driven by the sponsoring organization's draegic plan and budget.  Other
factors influencing system development are the data users and the primary questions to be
answvered by the sysem. Of particular note, DOT explains that objectives of the syslem should
“describe what federal programs and externd users will accomplish with the information.”*
The guiddines go on to explan tha these expected accomplishments should be traceable to
gods in the sponsoring organization's drategic plan.  Thus, the principles provide guideposts
for ensuring that the planned data system will have “utlity” as defined by the OMB guidelines,
i.e. that the data is useful to the intended users. Data systems that are not able to demondtrate
that they accomplish clear gods tied the agency’s drategic plan would lack utility and would
not comply with data qudity guiddines even if the numbers generated were, in an abstract
sense, accurate.

DOT provides a series of guiddines to carry out its stated principles for data sysems. The
guiddines are intended to ensure that the data system is developed in conjunction with users
and other stakeholders so as to meet thar specific needs.  Specificdly, the guiddines date
that the responsble agency “should develop and update the data system objectives in
patnership with criticd users and other stakeholders” The guiddines go on to dae the
objectives of the data system should, “indicate each mgor need that will be fulfilled by the
system and the data users associated with that need, and the key questions that will be answered
by the data”® Thus, the DOT guiddines cdl for a lean systems designed to meet specific
users needs and answer specific questions. These guiddines clearly ad in helping to ensure
that data sysems fulfil the Act’s requirement that disseminated information possess utility.

Data Reguirements. The principles in DOT’'s data qudity guiddines emphasize that decisons
regarding data collections, including the data eements and collection methodologies, should
be tied to spedfic “messurement concepts.” Measurement  concepts, defined as a
characteristic of people, objects, busnesses or events, thus drive the determination of data
requirements.  According to the principles, data requirements are created in order to measure
each measurement concept. The principles aso point out that, “in addition to data that are
directly related to drategic plans, additional data may be required for possble cause and effect

14 1bid., 1-4.

2 1bid., 1-5.
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andysis™®  As an example of this principle, the document cites the collection of westher data
for causd andyds of traffic accidents. The collection of additiona explanatory data is in
keeping with the OMB guiddines discusson of objectivity which note that, in some instances,
“other information must aso be disseminated in order to ensure an accurate, clear, complete,
and unbiased presentation.”’” The DOT data quaity principles demongtrate that objectivity is
achieved by desgning the prerequisites for objectivity, such as causdity-related information,
into the data system during its earliest planning Stages.

The detaled quiddines and examples that DOT provides for implementing the Data
Requirements principles emphasze data practices that are important for compliance not only
with the data qudity guiddines but aso with for compliance with other “Good Government”
lawvs. For example, the guiddines date that, athough dl reasonable measures should be
intidly consdered when delermining how to quantify a measurement concept, the fina data
choice decison “will be made based on ease of acquidtion, constraining factors (e.g. cost,
time, legd factors), and accuracy of avalable data”'® By recognizing that cogt is a factor that
needs to be consdered when deermining data collection requirements, the data quality
guiddines dso embody key principles in the Paperwork Reduction Act and the Executive
Order on regulatory review. The DOT quiddines dso encourage standardization with other
databases and use of coding standards. These quiddines, therefore, dso help support
compliance with the National Technology Transfer and Advancement Act and OMB Circular
A-1109.

Data Acquidgtion Methodology. In its discusson of data acquisition methods, DOT reiterates
the need to consider cost, accuracy and time restrictions. DOT goes on to discuss the need
for agencies to obtain appropriate expertise, particularly for complex data sysems. As the
guidelines explain, “As the process gets more complex, there is no substitute for expertise."*
Should the requiste expertise not be avalable inhouse, the guiddines recommend either
consulting with another agency or using a contractor.

Data Sources. DOT’s principles with regard to the sources of data encourage economic
effidency by recommending the use of existing data sources, where possble. Furthermore,
the guiddines dso recommend determining if exiding data collections can be modified to

16 1pid., 1-7.
17 67 FR 84509.
18 DOT Guiddlines, p. 1-8.

19 hid., p. 1-10.
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meet additional needs. The use of third-party data is also suggested as a possible source of
information.*® By sressng the need to be efficient and avoid redundant data collections, the
DOT quiddines provide vaduadle guidance in helping agencies comply with the Paperwork
Reduction Act.

The DOT data source guiddines provide practica advice on how to implemet the previously
elucidated principles. For example, in order to avoid needless new data collections, the
guiddines encourage agencies to, “Research whether government and private data gathering
sysems aready have data that meets your needs.”® Thus, guidance tha would enhance agency
compliance with a key theme of the Paperwork Reduction Act, avoiding redundant information
callections, is woven throughout this section of the DOT guiddines.

Data Callection Desgn. DOT's principles for designing data collections highlight that the
design process is “one of the most critica phases in developing a data system.” The principles
go on to highlight the fact that the accuracy of the data, and by extension, the estimate derived
from the data, “are heavily dependent on the design of data collection.”?> The guiddines thus
cdl attention to a crucid yet often overlooked eement of the overal process of developing
adata system.

The quiddines implementing the Department’'s design principles provide important advice on
data sampling. The guiddines include a prominent waning about sampling techniques that
might yidd biased data Thus, these guideines again demondrate how achieving the specific
objectives of the Data Quality Act, such as objectivity, requires that data quadity principles be
goplied to data devdopment from the earlie stages — long before it is disseminated to the
public.

Sound Statistical Methods

After the data collection has been designed, the next step in the process of developing a data
system is to actudly collect the data. DOT points out that “The physica details of carrying out
the collection are critical to making the collection design aredity.”?

2 |hid., pp. 1-11:1-12,
2 |hid., p. 1-12.
2 |hid., p. 1-13.
2 |hid., p. 1-16.
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Data Collection Operations. Minimizing eror is the focus of DOT's principles concerning
the collection of data DOT's principles highlight potentid sources of eror ranging from
devidions in collection from design to errors from third-party collection of data to errors
resulting from converting paper records to dectronic formats® By credting awareness of
potentid sources of error and providing precepts for controlling such errors, the principles
provide DOT agencies with practica standards that need to be incorporated into their data
collection exercises.  Falure to follow the principles could wdl result in ggnificantly flaws
being introduced during the data collection process which, unless corrected, could corrupt
analyses of the data.

The guiddines for implementing the data collection principles focus on practices to minimize
the potential error sources identified in the principles, such as use of verification systems
when paper data is converted to eectronic format. The guiddines dso contan important
advice for minmizing missng and erroneocus data such as proper training of interviewers and
other data collectors, meking the data collection process as easy as possble for data
collectors, and ensuring that forms and file layouts are well designed® By focusng on the
humaen factors that affect data quality, the guideines provide advice that is solidly practica
rather than smply being theoreticaly sound.

Avoiding Missng Data. The DOT guiddines recognize that missng data is inevitable and
explan the two main types of missng data; item-levd and unit-levd. Item-level missng daa
refers to missng data dements in a report while unit-level missng data refers to a report that
is missng. The principles are desgned to minimize the occurrence of mising data One of
the guiddines key principles is to perform follow-up work which can “dramatically reduce the
incident of both unit-level and item-level missing data.”%

In addition to providing recommendatiions on how to mnimize missng data, the guidelines
provide guidance on how to manage the issue of missing data For example the guideines
direct agencies to document and clearly post with the data, or disseminated output from the
data, the mising data avoidance procedures that were employed.?” Providing the public with
information about missng data avoidance procedures used in a data collection project is
important for transparency since it will dlow the public to evauate whether those procedures

2 bid., pp. 1-16:1-17.
% bid., pp. 1-17:1-18.
% bid., p. 1-19.

2 bid.
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were sufficient or whether they could have introduced any unintended consequences, such as
introducing bias, into the database and subsequent anayses.

Data Editing and Coding. The next step after data collection is data processng. The first
elements in the processing function are editing and coding the data The principles explain that
the purpose of the editing function is to “identify mising , invaid, duplicate, inconsistent
entries, or otherwise point to data records that are potentidly in error.”® The DOT principles
explan that dthough outlying data points should be examined for possible correction, they are
not necessrily bad data and should not be automaticdly deleted. The guiddines provide
additional details about both data editing and coding as wel as illudrative examples to guide
agencies in developing their editing and coding process. Although editing is described as a
“find ingpection-correction method” and note that it “is admost aways necessary” the
principles stress that “data qudity is better achieved much ealier in the process..””® The
principles make clear that dthough data editing and coding is an important element in ensuring
oveadl data qudity, it is no subditute for uang proper data quality practices throughout every
stage of the information process.

The guiddines emphasize that “every data collection” as well as dl third-party data, should be
subjected to a data editing process. Also recommended is that consderation be given to use
of “datigticd edits...to detect more subtle errors”*® In addition to various recommendaions
on the editing and coding process, the guidelines note that “the editing and coding process
should dearly identify missng vaues’ snce use of zeros or blanks for missng vaues “have
higoricaly caused confuson.”®  The guiddines aso dae that, “The editing and coding
process and editing datistics should be documented and clearly posted with the data, or with
the disseminated output of the data”®2 Thus, as was the case with missing data procedures, the
guiddines demondirate that transparency requires that public be informed how agency and third
party datais handled at every stage of the process.

Handing Missng Data. Preventing bias and other forms of error is the focus of the DOT
principles for handiing missng data. The principles for handling missng data inform agencies
that “misSng data can introduce serious error into estimates”  Furthermore, the principles

2 |hid., p. 1-21.
2 |hid., 1-22.
0 |bid., 1-23.
3L i,

2 |pid., p. 1-24.
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explan tha often “there is a correlation between the characteristics of those
missng..resuting is biased estimates”  For this reason, corrections need to be made to
“mitigste his damage.”®®* The principles outline techniques, such as imputation, for addressing
missing data

The missng data guiddines provide advice on datigtica procedures for handing missing data
under various crcumsances. References are provided for additiona guidance, including
Statigticd Policy Working Paper from OMB’s Office of Information and Regulatory Affairs.
Two key issues that are discussed in the guiddines are:

1 Documentation  The guidelines explan that the methodology for addressing
missng data, “should be fuly documented and summarized in the data systems
source and accuracy Statement.”**  The guiddines dso cdl for identifying the
data that was imputed so as to hdp evauate the impact of manipulations and that
this information should aso be included in the source and accuracy statement.

2. Andyss of impact of missing data The DOT guiddines date that the effect of
missng data should be andyzed. Included in the detailed DOT guiddines is a
discusson of the minimum sandards for the analyss of missng data as wdl as
guidance on how frequently such analyses should take place®

The DOT quiddines for mising data advance two essentia aspects of data quality; minimizing
bias and other errors, and ensuring transparency so that users of the data, or reports based on
the data, are able to make thaer own independent evduation as to qudity of the disseminated
informetion.

Producing Edimates and Projections. The principles explan the tems edimae, “an
goproximation of some characteriic of the target group...” and projection, “a prediction of
outcome from the target group..”*® The guiddines dso discuss derived data, data calculated
directly from the information collection, added from a separate source or a combination of
the two. Of paticular note, the principles explain that derived data, “is a way to enhance the

3 1bid.

% |bid., p. 1-25.

% |bid., pp. 1-25:1-26.
% |pid., p. 1-26.
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data set without increasing respondent burden or sgnificantly rasing costs.”®” By highlighting
the potentid for minimizing the burden and cogt of information collections while improving
tharr utlity, the princples demonstrate how the DOT data quality guidelines can be used to
enhance compliance with the Paperwork Reduction Act and, thus, the concordance between the
PRA and the Data Quality Act.

The theme of udng derived data to enhance the information collection without additiona
burden is reinforced by the implementing guiddines. The guiddines adso discuss other
datistical practices induding the importance of accompanying any estimates from sample with
the standard error. The guiddines explain that the cdculation of the standard error needs to
take into account sample design for the collection. When more complex sample desgns are
used, the guiddines direct agencies to, “use replicated methods (e.g., jackknife, successve
differences) incorporating sample weights.  Consult with a variance expert.”®  Smilaly, the
guiddines direct that any datidticd software used in developing edtimates and their standard
errors utlize techniques that teke the desgn of the data collection into account. The
guiddines thus provide detailed directions for carrying out the OMB requirement to use sound
datistical practices. In keeping with trangparency requirements, the guiddines dso date tha
al edimation and projection methodologies should be documented and provided with the
disseminated information.*

Data Andyss and Interpretation. DOT's principles for andyzing and interpreting data cover
a number of datistica issues ranging from probability theory to the circumstances for using
time series andytic methodologies to when to use spacial data analysis techniques. A specid
note is made that anadytic methodologies such a linear regresson “assume independence of
the data points which may them invaid in time and geogrgphic cases™® The principles dso
define “robustness’ and note tha it is “a critical factor in planning an interpreting analyses."*
One of the key principles annunciated is that the “gability of the process being anayzed’
should be taken into account when interpreting data.  The principles explain that if the process
is not stable, i.e. if it has sgnificantly atered snce the data was collected, anaytic results may
be of limited vadue for decison-meking purposes. Thus, even when a data collection and

7 |bid,
® |bid., p. 1-27.
2 |pid., p. 1-28.
© |bid., p. 1-29.
4 |pid,
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andyss is otherwise sound, depending on the underlying process being measured, the anaytic
results may have limited or no utility.

The DOT data qudity guiddines provide a series of precepts for implementing the principles
for data andyss and interpretation:

1.

Project plan. A project plan for andyzing data should be developed for dl but
the most dmple andyses. Even “exploratory andyses’ should be conducted
according to an andytic plan.

. The plan should be reviewed by subject matter experts “to ensure that the
andysisis rdevant to the questions that need answering.”*

. The plan should aso be reviewed by data analysis experts, even if the plan
was written by such an expert, “to ensure proper methods are used.”*

Appropriate _and _wel documented datistical _methodology. “All  gatigticd
methods used should be judifidble by datisticd derivation or reference to
Satigtical literature.”**

. The andytic process “should be accompanied by adiagnostic evauation
of the andytic assumptions.”*®

. A sudy of the probability that there will beviolations, of various
degrees, of ddidicd assumptions — and the impact such violations
would have on the conclusions — should aso be included.*

42

44

45

46

Ibid.
Ibid.

Ibid., p. 1-30.

Ibid.
Ibid.
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. There should be thorough documentation in the project plan and thefind
report of dl “datisicd methods, derivations or references, assumption
diagnostics, and robustness checks...”#

The guiddines also provide a patid list of the andytic techniques avalable to
agencies.

Sample design. When a complex sample design is used to collect data, that
desgn should be incorporated into the anaytic methods, “via weghts and
changes to variance estimation (e.g., replication).”*

Additiondl varigbles. In order to asss in interpreting the relaionship between
two or more vaiables, related varidbles should be included in the andyss. The
guiddines explain that “[m]issng important variables can lead to bias. A subject
matter expert should choose the variables.”*

Documentation Andytic results should be documented and included, or
concurrently posted, with any report usng those results. The report should be
focused on the questions answered by the data anadysis, the methodologies and
assumptions used and the limitations of the andysis>

. A daement on the limitations of the analysis “should aways’ be
included.

. The andyss should be worded to “reflect the fact that statisticaly
gonificat results are only an indication that the null hypothess may not
hod true. It is not absolute proof.” Likewise, the wording should
indicate that, if a test “does not show sgnificance, it does not meant hat
the nul hypothess is true, it only means that there was insufficient
evidenceto reject it.”>*

a7

49

50

51

Ibid

Ibid.
Ibid.
Ibid.
Ibid.
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Confidence intervals. Confidence intervals or other tests that are based on a
sampling concept should not be gpplied to andytic results based on 100% data.
Such tests should, instead, be used to measure “the variability of the underlying
random phenomenon.”?

Sability. The stability of the process being andyzed should be considered and
commented on when interpreting the andyss. Thus, if a process, such as arport
security, has ggnificantly changed since the andysis was conducted, the results
of the andlysis may be of be of very limited value>

Openness

I nfor mation Dissemination

DOT explains that there are two key points with regard to the dissemination of Satistical

information.

1.

Openness. Because openness “is redive to dl aspects of data
qudity..satistical information being disseminated must be accompanied by
documentation.”>*

Find Pre-dissemination review. The find qudity reviews of information before
disssmination “are find assurances that dl qudity control steps have been taken
and that the dissamination package is complete.”®® It is important to note that
by discussng the find qudity reviews, the guiddines implicitly highlight the
importance of quality reviews throughout the study design, implementation and
analys's processes.

Publications and Disseminated Summaries of Data. DOT’s principles are built on the principle

of ensuring both transparency and utility of disseminated information. Thus, the principles call
for informaion “to be dealy presented to users’ and for users to be “informed about the

53

54

55

Ibid., pp. 1-30:1-31.

Ibid., p. 1-31.

Ibid., p. 1-32.

Ibid.
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sources of the information presented.”®  To prevent confuson or misinterpretation, the
principles aso cdl, to the extent practicd, for tables, gregphs and other visud aids to be useful
“as gand-done products in case they become separated from their origina context” and for
users to be provided with the methodology used to produce the tables and other materials. An
additional important transparency principle is that data users be informed about the degree of
uncertainty of statistical interpretations.®

Clarity of communication is a key goa of the DOT guiddines implementing the principles
associated with publications and the dissemination of data summaries. To achieve this god,
the guiddines provide specific recommendations, based on the GPO Style Manual, as to basic,
if often overlooked, measures such as ensuring that:

*  Documents are well organized and well written;

» Tables, graphs and other visual aids are consistent with each other and with the
associated text;

» Clearly worded titles are used for tables, grgphs and other visual aids. The titles should
answer three quedtions what data is being presented; the geogrgphic area beng
presented and the time frame covered;

* Detaled source reference information should be provided for information in tables,
graphs and other visud ads as wel as for text that provides data which is not in the
illustrative materidls.  Since information sources, such as databases, may be updated,
the source information should include an “as of” date;

» Footnotes should be used as appropriate;

* Information disseminated viathe internet should meet applicable accessability
requirements

* Documents should include or reference the methodology information discussed in the
sections of the guiddines concerning the development of estimates and projections and
data analyss and interpretation; and

% 1bid.
> 1bid.
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o Spedfic contact information should be provided in order to facilitate comments and
recommendations from users of the information.>®

The recommendation regarding contact information is paticularly dgnificant since it
demonstrates that communications flows are a two-way process and that obtaining stakeholder
input is an essentid part of the communications process.

Micro Data Releases. Heping the public determine whether results are reproducible is one
the key purposes of rdeasing micro data®® The DOT guiddines describe the term “micro data’
as refaring to “data files with various informaion at the ‘unit’ level.”®® Examples of micro
data include individua responses to a survey and reports of individual incidents. Although
rlease of micro data is supported to assess reproducibility and enhance the ussfulness of
information disseminations, micro data may not be released if it would violate confidentidity.
The DOT quiddines date, “micro data should not be released in violation of exising
protections of privacy, proprietary information, or confidentiality.”®*

DOT has a series of guiddines providing practicd advice on how to implement the
Department’s principles for micro data releases. The guideines include ensuring that micro
data releases are compaible with a range of commonly avalable software and providing
technica information, such as the file layout and related information so as to ensure that the
data is useable. The guiddines cal for micro data releases to be accompanied by or provide
reference to the “qudity-rdlated documentation discussed herein: planning documentation and
collection, processng, and andysis methodology.”®? The guiddines aso explain tha readers
should be provided with a point of contact for comments and questions. Thus, the guideines
are condgent in thar cdl for transparency and two-way communications between agencies
disseminating information and the users of that information.

Source and Accuracy Statements.  To provide the public with information about the qudity of
data being disseminated, the DOT has established principles caling for Source and Accuracy
Statements (S&As). The S&As are “compilations of data qudity information...” that “provide

%8 |bid., pp. 1-32:1-33.
5 |pid., p. 1-33.

% 1bid.

. 1bid., p. 1-34.
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information on where the data came from, how it was collected, and how it was processed.”®
An additiond key principles of the S&As is that they “include information on known srengths
and weaknesses of the data”® S&As should be regularly updated to account for any changes
in methodology and “results of any quality assessment sudies” Thus, DOT has made providing
the public with current and infformaive assessments of the qudity of data being disseminated
adaaqudity principle.

DOT has provided a series of quiddines for implementing the princple of informing
stakeholders about the qudity of the data being disseminaed. These guiddines detal the
information to be included in the S&As, such as data collection design and maor sources of
error.®® DOT’s policy statements regarding S&As make clear that data qudity goes beyond
meking sure that disseminaied informaion meets certain minmum standards to ensuring  that
the public is informed about the qudity, induding the drengths and weaknesses, of the
information that is disseminated.

Pre-Dissemination Review. DOT provides three basic principles for pre-dissemination
reviews.

1 Use of forma and informal reviews. Use of formd and informd reviews for
publications, summaries and micro data “will hdp ensure that a data product
meetsaminimd leve of qudlity.”s®

2. Diverse reviewers. In tha there are multiple aspects of qudity in a find
information product, “reviews need to be conducted by several people with
different backgrounds.”®’

3. Reviews throughout devdopment.  Rather than smply reviewing the find
information  product, reviewing documentation created “through the various
stages of data development will enhance the review process.”®

% |bid.
% Ibid.
% |Ibid., 1-35.
% 1bid,
® 1bid.
% |bid.
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DOT provides a seies of detaled guiddines for implementing the Depatment's pre-
dissemination review principles which require the participation of various specidists, some
of which need to be otherwise independent of the data collection and analyss exercise. The
DOT quiddines, by covering a variety of procedures and precautions, demondrate a thorough

underganding of the diverse facets of data qudity.  Specific pre-dissemination review
guiddinesinclude:

1. Independent Subject Matter Specidigt. A gpecidig in the rdevant subject
matter, who is not directly involved in the information collection and anayss
“dhould review the plans, methodology documents, and reports prior to
publication. They should dso review publications and summaries resulting from
the data for content and consistency.”®

2. Independent Statistical Expert. A data andyss expert, such as a ddidician, who
was not directly involved in the data collection and andyss should review the
planning and methodology documents and reports prior to dissemingion. The
expert should aso “review publications and summaries resulting from the data
for the wording of statistical interpretation.””

3. Information Technology Specidis. With regard to micro data, “the release files
and the metadata should be reviewed by an information technology specidist for
clarity and completeness”"*

4, Visud Information Specidis. A dyle and visud information specidis should
review publications “for compliance with style sandards.”

5. Accessability Specidid.  Information disseminated through the internet should
be reviewed for accessability by a specidist in compliance with Section 508 of
the Rehabilitation Act

% |bid.,1-36.
© 1bid.

1 Ibid.
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6. Accessability and Interpretability Testing. Data which is disseminated over the
internet  udng specid  software, “should be tested for accessability and
interpretability prior to dissemination.””2

7. Peer Review Qudifications. When an externd peer review is used:

. Peer reviews should be * conducted in an open and rigorous manner”;

. Selection of the peer reviewers should be primarily based on “necessary
technical expertise”; and

. Persons engaged in the peer review “should be expected to discloseto
DOT prior technicd/policy postions they may have taken on the issues
a hand and ther sources of personal and inditutiond funding (private or
public)”.”™

By seting standards for peer review processes, including the requirement that the peer review
process be open and rigorous, DOT has implemented OMB’s requirements for peer review
transparency.”* The Department’s policy of using satistical, subject matter and other experts
to review virtudly every aspect of the data collection, andyss and dissemination process is
a further demongration of DOT's commitment to implement OMB’s precept that information
quality isintegra to every step of the information process.

Evaluating | nfor mation Quality

Regular assessments of dl aspects of data quality are needed in order to attain and maintain “a
high leve of information qudity.”  Thus to ensure high qudity information, the DOT
guiddines cdl for “regular assessments of the data collected, speciad studies of the data and
the effectiveness of the collection and processng processes, and qudity control of key
processes to both control the qudity during operaion and to collect daa qudity
information.”™ DOT has developed a saries of principles and implementing guidelines for
evauating data quaity on an ongoing basis.

2 |bid.
3 1bid.
" 67 FR 8454.

> DOT Guiddlines, p. 1-37.



-21 -

Assessng/Auditing Data Qudity. Data Qudity Assessments are defined by DOT as “data
qudity audits of data systems and the data collection process”’® With a god of heping to
improve data qudity, these comprehensive assessments are intended to assess the extent to
which an information system is adhering to the DOT guidelines and to evauate error sources
as wdl as other potentid qudity problems with the data. A key aspect of the assessments is
that they conclude with recommendations for improvements.”

The implementing guiddines for data quality assessments provide roles for both the sponsors
and the usars of the data sysem. Initid data qudity assessments are to be made by the
project’s sponsor since they have the greatest access to and information about the data system.
These assessments are to be undertaken periodicdly to ensure that disseminated information
meets requirements.  The assessment should be used in any redesign of the data sysem. The
guiddines also cdl for the assessment team to include at least one individua who understands
data qudity but who was not involved in developing the data sysem. Usars of the system,
induding secondary users, are to be consulted on the assessment.  Specifically, the data users
should provide:

1. Recommendeations of aress to be assessed; and
2. Feedback on the utility of the data products.”
DOT dso cdls for documentation of the findings and results of the assessment.”™

Evduation Studies. The DOT guiddines recognize that “many aspects of data qudity cannot be
assessed by examining end-product data”® It is for this reason that the guiddines cal for
conducting evauation sudies which are “focused experiments’ to assess some dement of data
qudity. DOT's principles provide a series of examples of evauation studies including: user
urveys, re-messurement, independent data collection, collection method parale trids
(incentive tests), census matching, adminidrative record meatching, comparisons to other data

7 |pid,
7 |bid.,
% |pid,
 |pid., p. 1-38.
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collections, methodology tegting in a cognitive lab and mode studies® The principles also
explan that “criticd data sysems’ are those sysems containing “influentid” information or
that provide data to Department-level performance measures.

DOT guiddines provide two key recommendations specific to critica data systems:

1 A program of periodic evaduation studies to “edimate the extent of each aspect
of non-sampling error...”

2. Periodic evauations of:
. Bias resulting from missng data
. Coverage bias,
. Measurement error; and
. User satisfaction.®

Thus, DOT is implementing the concept developed in the OMB guidelines that more important
data requires higher data qudity standards. In addition to recommendations specific to critica
data systems, DOT dso has implementing guideines for evauating dl daa sysems incduding
conducting evauation studies when:

1 There is an indication that data elements may not be meeting data quality
standards due to one or more sources of error; and

2. An andyss of the data demondrates a problem even though the cause of tha
problem is not obvious®®

Qudity Control Sygdems. Since each data collection and processing activity will add some
amount of error, each activity needs some type of quality control system to prevent or correct
the eror. Two factors which will influence how daborate the qudity control system needs
to be are the importance of the data being collected/processed; and how complex and/or

8 1bid.
8 1bid.
8 1bid.
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tedious the collection/processng activity with more complex/tedious tasks requiring more
controls. Examples of quaity control sysems provided by DOT include: 100% replication
(such as of key entry); sample replication which can be used in a stable ongoing process,
andysis of the data files both before and after the activity in question; and Smple reviews?

DOT’s guiddines for implementing quaity control sysems begin with requirement tha every
activity “should be examined for its potentid to introduce error”® The extent of qudity
control should be based on the two principles that greater control is placed on data that is more
important and/or has a greater the likdihood of error. The guidelines dso specify that data
from qudity control sysems should indicate the effectiveness of the effort. As with virtualy
every dngle data related activity, the guiddines cdl for documentation; qudity control should
be included in the methodology documentation.

Correcting Data Errors. DOT dtarts with the principle that “no data system is free of errors.”®
The actions taken to correct errors are dependent on:

1 The strength of the evidence that there are one or more errors;

2. The impact “a potentid error would have on the primary estimates’ generated
by the data system; and

3. The resources that would be required to verify and correct the error(s).®’
A standard process for deding with errors “should exist and be documented.”® If known errors
cannot be corrected, such as when a data file is “frozen,” the errors should be documented and

should accompany the flawed data.

The Third Component: Documentation of Influential Information

8 |bid., p. 1-39.
8 |pid.
% |hid., p. 1-40.
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The DOT guidelines require that agencies maintain records of the additiond dandards are
applies to information considered to be influentid.®® Thus, there are two key issues with
respect to influentia information:

1 The Department’ s definition of information considered to be influentid; and
2. The additiond quaity stlandards applied to the information.

Definition of Influentid. DOT, in keeping with the OMB guidelines, sets specific attributes
defining the term influentid. The key requirement is that the information have a “clear and
substantial impact” on important private sector decisons or public sector policies® DOT
explans that this means, anong other requirements, that the expected impact must be highly
likdy to occur rather than speculaive. DOT aso notes that, based on OMB'’s definition, the
term influentid only applies to scentific, financid or datidicd information.  Thus, a policy
decison, no matter how important, would not be considered as influentid information athough
a leet some of he information in the adminidrative record underlying that decison might
potentialy be classfied asinfluentid.

In regulatory contexts, the Depatment relies dgnificantly on the Executive Order on
regulatory review for assessng whether information is influentid. Specificdly, DOT daes
that influentid information is “information that can reasonably be regarded as being one of the
magor factors in the resolution of one or more key issues in a dgnificant rulemaking, as that
term is defined in Executive Order 12866."" The Executive Order defines a “sgnificant
regulatory action” as onewhich islikdly to have a least one of the four impacts™:

1. Economic. An annud impact on the economy of a least $100 million or a
materid adverse affect on the economy, a sector of the economy, productivity,
jobs, competition, public hedth or safety, the environment or dsate, locd or
triba governments or communities.

2. Interagency conflict. A serious inconsgency or otherwise interfere with an
action dready taken or planned by another agency.

8 |hid., p. 19.
% |bid.. [emphasisin origind].
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3. Budgetary Impact. Materidly dtering the budget impact of entittements, grants,
user fees, or loan programs or affect the rights and obligations of the recipients
of such programs.

4, Novel Issues. Rase nove legd or policy issues risng out of legd mandates,
the President’ s priorities or the principles in Executive Order 12866.

In non-regulatory contexts, DOT with condder two aspects of information when considering
whether information is influentid, the breadth of the expected impact and the intensity of
expected impact®®.  Thus, information which affects a broad range of paties, such as an
indudry, is far more likdy to be consdered as influentid than information affecting a narrow
range of parties, such as a given company, even if the impact on that company is significant.
With regard to the intengty of impact, DOT will be guided by the same types of factors that
determine whether a rulemaking is dgnificant.  However, these factors are consdered as
guidance and actua decisonswill be made on a case-by-case basis.

DOT explans that cetan classes of information may be defined as influentid. Decisons
regarding other information will be made on a case-by-case bass. DOT agencies are
encouraged to apply the influentia 1abe “only when clearly appropriate.”®*

Standards for Influential Information. DOT has adopted the qudity principles standards set
forth in the Safe Drinking Water Act amendments of 1996 for andyses of risks to human
hedth, safety and the environment®. This use of the SDWA sandard is in addition to the
gpecific principles and guiddines rdevant to influentid information, such as the requirements
for “criticdl data systems’ that are contained in the DOT's detailled datisticd guiddines and
were discussed in the Compliance Verification section above. The SDWA requirements
adopted by DOT include:

1 Use of the best available science and supporting studies, and
2. Use of data collected by the accepted or best available methods;

Furthermore, when dissaminaing influentia  risk-rdated information, the SDWA language
requires that the information include:

% DOT Guiddlines, p. 27.
% |pid., p. 28.
% |bid., p. 16.
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1 Each population addressed by any estimate of gpplicable effects;
2. The expected or centrd esimae of rik for the specific affected populations,
3. The upper and lower bounds of the risk estimate;

4, Each dgnificant uncertainty identified in the risk assessment and studies that
would help reduce the uncertainty; and

5. A lig of dudies known to the agency which support, are directly relevant to or
fal to support the findings of the assessment and the methodology used to
reconcile incongstencies in the scientific data.

With regard to the reproducibility of informetion, the DOT guiddines dtate that they intend to
folow a policy deemining, in consultation with relevant scientific and technical
communities, when reproducibility standards should be epplied to origind and supporting
data®®  Furthermore, with regard to andytic results, DOT’s policy is to “favor sufficient
trangparency about methods to alow independent reandyss by qudified members of the
public”®”  When confidentidity requirements obviate such transparency, DOT’s policy is to
“apply and document especidly rigorous robustness checks.”® Thus, DOT’s policies regarding
reproducibility are fully consstent with OMB’ s government-wide guiddines.

The Fourth Component: Ensuring Information Fulfils Agency I ntentions

DOT’'s predissemination review process includes ensuring, “that the entire information
product fufills the intetions stated and that the conclusons are consgent with the
evidence”®  This component of the pre-dissemination review process can be consdered as
an opportunity for the agency to look at the “big picture” DOT shows consderable foresight
and common sense in understanding that it is possble to lack overal perspective when going
through the minutia of a detailed process. Thus, even &fter the responsble agency has gone
through the detailled compliance verification process, they still need to step back and take a
big-picture perspective to ensure that an informaion product makes sense, i.e., conclusons

% |bid., p. 15.
 Ibid.
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are condgent with the evidence, and that the project’'s gods were achieved. The detalled
datigicadl guiddines provide important tools, including the extensve documentation and
planning requirements, that can be used in ensuring that the find work product fulfills agency
intentions.  Although DOT does not provide specific guidance on how to ensure such a forest-
not-trees perspective, that may be most appropriate for this purpose.

The Fifth Component: Origin of the Data

Knowing the origin of data is one of the basic requirements for transparency. Thus, one of the
goecific pre-dissemination review steps is to ensure that, when usng data from an external
source, the origin of the data is indicated.!® With regard to Statistical information, compliance
with the comprehensve documentation requirements discussed in the Compliance Verification
section of this document should ensure the agency complies with the origin of data
requirement. For non-datistical information, this component of the pre-disseminaion review
process provides the opportunity to ensure that the origin of dl third-party data is clearly
provided.

The Sixth Component: Having Additional Data

The find component in DOT’s pre-dissemination review process is ensuring that “each
program office can provide additiona data on the subject matter of any covered information
it disseminates™® This step of the pre-dissemination process serves as a capstone of the
overd|l data qudity assurance process. By being able to provide additional data on all covered
information disseminations, the Department is demondrating its intention to be ready to
respond to requests from the public and other sakeholders for clarification or additiona
indght into an information product. Thus, the DOT guidelines recognize that communications
are a two-way process and that data qudity is one dement to assist in the ongoing dialog
between the Department and the stakeholdersiit serves.

CONCLUSIONS

10 |hid., p. 20.
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DOT’s pre-dissemination review process is a thorough data qudity assurance
programn fuly consgent with the requirements set forth by the Office of
Management and Budget.

DOT’s data qudity guiddines provide a comprehensve and elegant exposition
on the planning, collection, anaysis and dissemination of dtatistica
informetion.

DOT's data qudity guiddines recognize that information dissemindions ae
part of a two-way communication between the Department and its stakeholders.
In recognition of the importance of this didog, consultation by DOT agencies
with interested parties on the data quality issues is part of the Department’s pre-
dissemination review process.

DQT, through its pre-dissemination review process, has established a benchmark
sandard for data qudity assurancee. OMB should drongly consder using the
DOT guiddines, induding the integrd sections on datisticd information, as a
template for evauating the data quality programs of other agencies.



