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Thanks for being part of the AirSafe.com audience. Feel free to use these additional resources.

Web site — www.airsafe.com - The site features extensive information about airline safety and security,
as well as other information of interest to the airline community.

Airport Security — tsa.airsafe.org — Before your next flight, visit AirSafe.com to review common
airport security policies to find out what's allowed and what's not allowed on the aircraft.

Podcast — podcast.airsafe.org - The Conversation at AirSafe.com podcast highlights current airline safety
and security issues of high interest. Available on iTunes and other major podcast providers.

Videos — video.airsafe.org - Featuring the videos from the Conversation at AirSafe.com podcast, this will
take you directly to the AirSafe.com channel on YouTube, where you can review or comment on the most
popular videos from the site.

Newsletter — airsafenews.com - All the latest AirSafe.com news, including notices of new podcasts and
other items of interest.

Crash Videos — planecrashes.blogspot.com - This is AirSafe.com's collection selected crash videos from
around the world, including crashes from airlines, military units, and private aircraft.

Celebrity Plane Crashes — celebrity.airsafe.org - This is AirSafe.com's collection selected crash videos
from around the world, including crashes from airlines, military units, and private aircraft.

Fear of Flying Resources — fear.airsafe.org - Basic background information about fear of flying and
suggestions about how a passenger can deal with the fear.
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Feel free to download the following resources from Todd Curtis and AirSafe.com:

Parenting and the Internet — Published in 2007, this is a practical how-to manual on managing online
children. Document includes additional resources for parents.
http://www.airsafe.com/downloads/pati.pdf

AirSafe.com Podcasting Manual — This step-by-step guide gives any organization, from a middle school
to corporations, the foundation to create an audio or video podcast, put that podcast on iTunes, YouTube
and elsewhere, and to do so without spending much money.
http://www.airsafe.com/classes/airsafe-podcasting-manual-draft.pdf
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Send your comments and questions by phone at 206-300-8727, using the feedback form at
feedback.airsafe.org, or by email at tcurtis@airsafe.com
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Selected Content from Understanding Aviation Safety Data

Thank you for downloading this document from AirSafe.com. This document provides the table of contents
from the book, one of the book’s chapters, and other materia from the book Understanding Aviation Safety
Data. The book is available from the publisher, SAE International a www.sae.org. For background
information about the book and the author, or to pre-order the book, visit airsafe.com/books/book1.htm. |If
you have any questions about the book, please contact the author, Todd Curtis.

Warning - Disclaimer

This document is designed to provide information in regard to the subject matter covered. It issold
with the understanding that the publisher and author are not engaged in rendering legal, engineering, or other
professional services. If lega, or other expert assistance is required, the services of a competent professional
should be sought.

It is not the purpose of thiswork to reprint al the information that is otherwise available to the author
and/or publisher, but to complement, amplify, and supplement other available information. Y ou are urged to
seek out and read al available materid, to learn as much as possible about the subject matter covered, and to
tallor the information to your individua needs.

Analyzing aviation data can be a complex undertaking. Anyone who decides to make the effort to
answer their own aviation related questions should be prepared to invest the time and energy needed to seek
out and analyze the available data. Every effort has been made to make this document as accurate as
possible. However, there may be mistakes both typographica and in content. Therefore, this document
should be used only as a generd guide and not as the ultimate reference on the subject matter covered.
Furthermore, this document contains information on sources of aviation data that was current only up to the
publishing date.

The purpose of this document is to inform, educate, and entertain. The author and publisher shall
have neither ligbility nor responsibility to any person or entity with respect to any loss or damage caused, or
alleged to be caused, directly or indirectly by the information contained in this document. If you do not wish
to be bound by the above, then discontinue using this document.

Copyright O 1999-2004 by Todd Curtis, All rights reserved.

No part of thiswork may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying, recording, or by any information storage and retrieval system without
written permission from the author, except for the inclusion of brief quotationsin areview.
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Chapter Six: Systematic Analysis of Aviation Safety Questions

Onething that the Internet has not changed is the need to think clearly when asking or answering an aviation
saf ety question. For each aviation-related safety or operations question, a variety of things must be known or generally
understood before the question can be addressed. A systematic approach to dealing with aviation-related questions
would help to focus the question, identify what information is needed to answer the question, and will point to sources
of dataor other information that can be used in analyzing that question. The nature of the question will determineif an
analysis of available data can even address the question and provide useful information. While thereis no one process
for systematically addressing a question, the following process will go along way toward structuring a reasonable
response to aquestion. No matter how simple or how complex the question, these basic stepsin the process that must
be completed if aquestion isto be answered well:
Understanding the question,
Making a plan for answering the question,
Carrying out the plan,
Reviewing the completed solution,
Presenting the results, and
. Evaluating the process.
Each of these components can be further broken down and the combined steps can serve as a checklist that should be
used when answering any question that makes use of aviation safety or operational data.

ok wNeE

Under standing the Question
This part of problem solving involves a combination of tasks that will serve to categorize the question and suggest what
kind of analysiswill answer the question. Necessary stepsin this portion of the analysisinclude:

1. Stateor restate the question clearly so that it is easy to point out the principal parts of the question, the

assumptions that are made about the overall situation, and the kind of answersthat are expected.

2. Separate the various parts of the question and if possible write them down.

3. Specify the boundaries of the question or of the data needed to answer the question.

4. Determine what special terms or definitions are stated or implied by the question.

5. Determine what kind of question hasto be answered.
The most likely problem encountered in the first two stepsis a either a question that is not clearly formulated, a question
that has an ambiguous meaning, or a question that is very complex. A guestion may not seem to have any of those
problems, but one may still have to be careful about how the question isworded. For example, an accident is generally
understood to mean an unintended event with a negative consequence. However, an accident is an event that hasa
very specific meaning whenthe NTSB or the FAA uses that term

Thethird and fourth steps in this phase of the analysis procedure will usually resolve any ambiguities or
uncertainties about what the question should mean. An aviation safety question will haveto be answered using data
that iswell defined or datathat is not well defined. If it iswell defined, it may be sufficient to word aquestion in such a
way that it uses the definitions for that well defined data. If the question deals with data or concepts that are not
previously defined, then the question statement should include a specific and relevant definition. For example, the NTSB
considers an aircraft accident related injury to be fatal only if the victim dies within 30 days of the accident. Any
question that relies on fatality data from the NTSB should explicitly note this same limitation.

The fifth step of determining the kind of question that has to be answered is crucial for later stages of the analysis
process. Questionstend to be of two types, those that can be addressed with objective and measurable data and those
that can’t. Objective data can be measured using procedures or scales that are commonly agreed upon. There may be
disagreements on the accuracy of a measurement, but not on the procedure used to make that measurement. Examples of
thiskind of datainclude time or distance measurements.
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An aviation safety question is usually asked about some kind of event or about some kind of entity. Some
kinds of eventsinclude outcomes like an aircraft accident or hazardous conditions such as anear midair collision. An
entity could be alegal entity like an airline or aircraft manufacturer, or it could be a physical entity such asan airport,
aircraft, or aircraft component. Entities and events are both defined by some set of recognizable characteristics. When
developing an aviation safety question, these characteristics should be specified with care since even aminor changein
those characteristics may lead to significant changesin the kind of datathat is needed to answer a question.

An aviation safety question can come from many sources. Initsoriginal form, the question may include many
vaguely defined terms or may be so broadly worded that it would be difficult to answer. The question may be a
legitimate onein the mind of the person who is asking the question, but it is often possible to address only those parts
of the question that can be answered using some kind of objective or measurable data. One of thefirst stepsin
answering an aviation safety question is categorizing the question. This helpsthe analyst to understand what kinds of
datawould be needed to address the question and may help the analyst to identify the parts of the question that cannot
be addressed using some kind of objective data. The following list isacomprehensive, but by no meansan exhaustive,
descriptions of the common kinds of aviation safety questions that can be answered with objective, measurable data:

Existence: has a certain kind of event ever happened or does a certain kind of entity exists,

Event History: how many times has a particular kind of event occurred,

Population: how many entities with a specific set of characteristics exist,

Categorization: what are the specific characteristics that define a particular kind of entity or event,

Frequency: how many times does a specific kind of event occur within alarger but well defined set of events,
Distribution: how are specific kinds of entities or events distributed within alarger but well defined population,
Pattern: how are a specific set of underlying characteristicslinked or distributed within a group of entities or events
that share a set of common characteristics,

Exposure: how often or under what circumstancesis an entity or an activity is exposed to some specified set of
conditions,

Probability: how likely isit that a particular population of entities or events will have one or more specific
characteristics,

Conditional Probability: for a population of entities or events with a specific set of characteristics, what isthe
likelihood that some additional set of attribute exists,

Risk Level: what isthe combination of a specific hazard and either a probability of occurrence or frequency of
occurrence of that hazard, or

Identification: what information uniquely identifies a particular event or entity.

Answering asimple or specific question may only require one type of data, but answering acomplex or more
general question may require several categories of data. However, if the early analysis steps of clearly stating the
question were completed and if the terms or concepts used in the questions were unambiguous, it should be easy to
determine what kinds of data are needed to answer the question.

Some aviation safety questions, such as questions about the frequency of sometype of safety related event,
require two or more valuesin order to be computed. In the case of the frequency of an event two values are needed: the
number of times the event occurred, and the population of comparable events that did not involve the safety event in
question. The only difference between the two types of events should be whether the saf ety event took place. For
example, if you needed to compute the rate of fatal airline accidents for a particular time period, you would need to know
the number of fatal accidentsin the period and the number of non-accident airline flights for that same period. Therate

would be given by the following equation:

(Number of fatal events) , (Number of fatal events + Number of non-fatal events).

In most cases, the number of safety eventsis much smaller than the number of nominal events, sothe equation could be
simplified to:

(Number of fatal events) , (Number of non-fatal events).
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If aquestion isworded in such way that it can’t be answered using some kind of objective and measurable data, it
isusually for one of two reasons: either the wording of the question is not specific and detailed enough, or the question
isinherently subjective. Anexample of thefirst isthe question “How many people were killed in airplane wrecks last
year?” Given more knowledge about the nature of aviation safety databases, the question may be reworded to
something more specific such as“How many occupantswerekilled in airline accidentsin the U.S. in 1998 involving U.S.
certificated carriers performing operations under Title 14, Part 121 of the Code of Federal Regulations (14 CFR 121)?" By
comparison, the question “How safe should flying be?’ is difficult to answer objectively because the concept of saeis
not defined and because the question appears to be asking a philosophical or rhetorical question rather than one that
has a definitive, objectively defined right answer.

Making a Plan for Answering the Question

Answering a question related to aviation safety isin many ways like building a house or completing any other special
project. There one or more well defined objectives and atime or resource limit imposed on the project and the end result
can be classified as successful or unsuccessful depending on how well the project meets those objectives. Detailed
planning is often the difference between success and failure when answering a question. While the same basic
procedures and sources of data can be used to answer any particular question, the context in which each question is
asked, the resources needed to answer the question, and the intended use for the answer to each question will be
different. Taking thetime and effort to make a unique plan for each question will very likely improve on€’s ability to
answer each question.

Making aplan for dealing with a particular question includes dealing with resource issues, understanding the
knowledge limitations of those who are analyzing the information, and knowing how the answer to the question will be
used. Thelevel of effort used for planning and the amount of detail will vary widely. Planning for a simple problem may
take a single person only afew minutes while a more complex question may require the coordination of several people
over aperiod of weeks. In either case, planning will be easier if the earlier steps of understanding the problem were
completed. Planning activitiesfor every question or situation involving the analysis of aviation datawill include at |east
some of the following:

Goals and Objectives: Thistask includes understanding the reason for asking the question, determining what
outcomes are expected, determining acceptabl e alternative outcomes, providing success criteria, and determining the
conditions under which the analysis activity should cease.

Data: These activitiesinclude identifying likely sources of data, evaluating the quality of that data, determining how
the datawill be acquired, identifying data storage or data management requirements, and devel oping other tools to
facilitate further analysis.

Methods of Analysis: These methods include identifying appropriate methods for analyzing the data, assessing the
feasibility of using those methods, identifying alternate methods of analysis, and devel oping an appropriateinterim
review process for the analysis.

Resource Management: This may be accomplished by estimating the requirements for people, time, equipment,
budget, training, and the other resources required to address the question or by determining how resource
limitations may affect the ability to answer the question.

Managing Tasks: Task management includes breaking down the work needed to answer the question into well
defined units of effort and estimating the resources needed to accomplish those efforts.

Using the Analysis Outcome: Thisincludes identifying the requirements of the primary audience for the analysis,
identifying other potential audiences, and devel oping the most appropriate presentation of the analysis or the
results.

Administration: Activities in this areainclude determining the requirements for recording, storing, and retrieving the
analysis and the associated results.
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All of these activities are important, but obtaining the necessary datais probably the most critical. Many of the
aviation databases and reference sources that are used to answer aviation safety and operations related questions are
periodically expanded or updated. Also, those who are responsible for this data are often associated with governments
or aviation industry organizations and will likely remain in operation well into the future. In addition to the various
aviation databases, other sourcesof aviation datainclude interviews from those with a personal knowledge of
information or circumstances related to the question, personal observation or knowledge, or from other written sources.

No matter what form the relevant data may take, answering the following questions about the datais a good
starting point for finding out where that data may reside:

What individuals, groups, or organizations, would know?

What individual, group, or organization would care?

What individual, group, or organization would care enough to record the information?
If the datais recorded, where would it reside and how can it be accessed?

If the data can be accessed, how much time, effort, or resources are required?

Does the data have to be independently verified?

The most important benefit gained from these planning efforts is that by the time planning is complete, the
information gained from this processwill make it easy to decideif itis worth pursuing the answer. 1f during the planning
it becomes clear that there is not sufficient time or resources or that answering the question is not feasible, it makes
senseto either change the objectives or to not attempt to answer the question. Other reasons for not answering the
question could be that the benefit or knowledge gained by answering the question is not worth the effort needed to get
theanswer. A well thought out plan may reveal that delaying the effort to answer the question may allow the use of
more or better resources.

ok whNPE

Carrying out theplan
Whileit isimpossible to foresee every possible problem, the time and energy spent at the planning stage will make it
easier to carry out the plan for answering the question. The main objectives of this phaseis to make sure that the tasks
that make up the plan for answering the question are being accomplished and that the resource limits are not being
exceeded. The activitiesthat have to be completed at this stage include the following:
- Adjusting the original plan as more insights are gained about the question,

Dealing with interruptionsto the work of answering the question.

M aintaining communication with those who are doing the work, those who are supplying data or other resources,

and the intended audience for the answer.

Documenting the process of answering the question.

Tracking planned progress against actual accomplishments.

Dealing with unexpected problems and other obstacles.

Ensuring that the work that led to the answer was technically correct.

Confirming that the objectives related to answering the question were achieved.

Unless a question can be answered in avery short amount of time, those working toward that solution will haveto
deal with one of two realities: either other work has to be accomplished at the same time, or unexpected events may
interrupt the process of answering the question. The possibilitiesinclude other tasks being given ahigher priority, or
resources needed to deal with the question may be made unavailable. These changes could have a number of negative
effects such as reducing the enthusiasm of those working on answering the question or reducing the amount of critical
resources needed to deal with the question.

Careful planning and execution may reduce the impact of unforeseen problems, but it will not eliminate them
entirely. If the various activities that are associated with this part of the task of answering the question are being
executed competently, everyone who isinvolved with answering the question should be aware of what is going on and
should not be surprised by changesin the schedule or the objectives. If the process has been well documented, people
who may have to be assigned temporarily to other tasks should be able to pick up where they left off once they are able
to return to the task of answering the question. Also, if circumstancesdelay work on one part of the question, it could
be an opportunity to change the plan and deploy resources to address another part of the question.
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A different problem that often occurs with datais that during the course of collecting the data, the analyst realizes
that the quality of the datais much better than anticipated. Better data opens up the possibility of using more
sophisticated analyses to answer the question or expanding the scope of the original question. However, any desire to
expand the scope of the question to be answered has to be balanced against those who will use the answer. The needs
of the ultimate user should provide the decision criteriafor those analyzing the data. If those users are aware of the
opportunitiesthat the better data provides and are willing to allocate the time and resources to analyze the new data,
than that expanded analysis can be done. Otherwise, one should continue to work toward the original objectives and
document that fact that better datais available to help answer future questions.

Oncethe question is answered, one issue that has to be addressed is whether the objectives related to answering
the question were achieved. During the planning stage, the objectives should have been clear to those who were
answering the question as well as to those who were going to eventually use the answers. During the process of doing
the work to answer the question, any changesin the objectives should have been communicated to those same people.
Once the question has been answered, if there is any incompatibility between the objectives that were met and the
objectivesthat were expected, then it is probably dueto afailure to communicate.

Reviewing the Completed Solution
A second issue that must be addressed after the question is answered is determining whether the answer was technically
correct. Evenif only one person did al of thework, it isimportant to go back over all calculations, database
development, or other activities associated with answering the question to make sure the right data and methods were
used at every stage. Thisisalso agood timeto review all the assumptions that were made during the planning stage,
especially assumptions about the data. 1n most cases, assumptions concerning the data are the ones most likely to be
proven partly or completely untrue. The organizations that collect and distribute aviation data are dealing with a
changing aviation and socia environment. Rules about how information is collected, what information is collected, or
how information is categorized changes over time and those changes may have significant effects on how specific pieces
of information should be treated. In short, the review process consists of the following activities:

Review the assumptions that were made concerning the key questionsin the analysis.

Review the quality of all datathat was used in the analysis with respect to the circumstances under which the data

was gathered or processed.

Review all mathematical calculations, database development, research, and other activities associated with the

analysis.

Presenting the Results
Unless there are no plans or desires to show the answer to the question to anyone, some effort should be made to
provide concise information on not only the answer, but also on what data and methods of data analysiswere used to
get to the answer. Thisisthe case evenif those who are going to use the answer are also planning to develop their own
presentations. Planning for the presentation of the results should also be included at the beginning of the planning
process rather than after the question has been answered. At the beginning of the planning process, no one can foresee
what the exact answer will be. However, if the type of question is known and if some of the attributes of the data are
known, it would be possible to plan a data display that would convey the relevant information needed to answer the
question. At aminimum, a presentation of the insights gained from answering the question should accomplish:
- State the reasons why the question was addressed.

State the answer to the question.

Provide information about the source of the data.

Provide information about the methods used to evaluate the data.

Discuss outcomes or insights that came about through answering the question.

Understanding Aviation Safety Data Copyright © 1999-2000 Todd Curtis All Rights Reserved
www.airsafe.com
teurtis@airsafe.com



There are usually only afew options available for presenting data or the results of dataanalysis. The
presentation can be made orally, in writing, visually, or using a combination of these methods. The same information
may be presented in a number of different ways, some of which may be more successful than others for reaching a
particular audience. At aminimum, the following principles of data content and organization should be kept in mind
when developing a presentation using charts, graphs, or other visual depictions of the data or the analysis:

- The purpose of any chart, graph, or picturein adataanalysis presentation is to help the viewer reason clearly about
the data and the analysis.
Charts or graphs should stand on their own without relying on supplementary explanatory notesor alive speaker to
interpret the chart’ s meaning.
Emulating the styles of those who have effectively presented the same kind of information is usually amore sensible
option than creating a new way to present the data.
If achart or graph is made into aslide and projected on a screen, the slide should be easily seen and interpreted from
any point in the room.
Use color, shading, animation, and other special effects, only if it enhances the ability of the viewer to understand
the information in the presentation.

Evaluating the Process
The process of asking and answering a question includes a number of different activities. Improving on that processis
possible only if the insights and lessons learned from going through the process are used when it is time to answer the
next question. One place where thislearning can be retained and retrieved isin any kind of written checklist or
procedure that an individual or organization may have for answering certain kinds of questions. Another convenient
place where such insights will be in any documentation associated with the question that was answered. Performing the
following actions are especially useful for improving the data acquisition and data analysis processes:
- Deciding what data should be kept for future use.

Determining the data sources that could be used in the future.

Determining whether the methods of analysis were adequate.

Evaluating whether the answer could have been derived more efficiently using another method.

Determining if the answer or the method be used for some other question.

Identifying the circumstances that made it more difficult to answer the question.

I dentifying the circumstances that made it more difficult to access and use the data.

Evaluating whether the resources needed for answering the question were adequate.

I dentifying additional resources that would have made answering the question easier.

Determining whether the resources used for answering the question could have been reduced or eliminated.

Example Question Taken Through the Analysis Checklist

The following question will be put through the steps of the analysis checklist in order to demonstrate how the steps can
be executed and what role that various data sources play in answering the question. “On how many occasions between
1994 and 1996 was at |east one passenger killed on aflight involving aU.S. airline?’ In this example, the answer to the
question will beincorporated into a news rel ease on the subject of airline safety and only one person is available to both
answer the question and to write the report. That same person isresponsible for performing all of the organization’s
background research on matters related to aviation.
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Understanding the Question
The question as originally stated was “On how many occasions between 1994 and 1996 was at | east one passenger
killed on aflight involving aU.S. airline?’ Thisisarather simple question for analysis becauseit already is bounded
both in the time frame that is to be investigated and the kinds of datathat is sought. However, there are several terms
that may need further definition, specifically thetermsairline, airline flight, and passenger killed. Air carriers may operate
under a number of different sets of federal aviation regulations, but for this question, operations under 14 CFR 121 are
most appropriate. Since the included accidents would all be before 1997, the question would also imply that the involved
aircraft would be limited to those with a capacity of more than 30 passenger seats. The event of interest in this question
isafatal injury of one or more passengers, so the word “occasion” can be interpreted as meaning afatal injury accident.
If the question were changed to make the meaning more explicit, it could be worded to use more precise language that
would allow someone reading the question to be quite clear about what was needed in the way of an answer. Following
the checklist for this portion of the analysis, the checklist item and its response would be as follows:

1. State or restate the question clearly so that it is easy to point out the principal parts of the question, the

assumptions that are made about the overall situation, and the kind of answers that are expected - The restated

guestion is“Between 1994 and 1996, how many fatal accidentsinvolved 14 CFR 121 air carriers where at |east one

passenger sustained fatal injuries during the flight?’

2. Separate the various parts of the question and if possible write them down. - This step was not really needed

for this simple question.

3. Determine what special terms or definitions are stated or implied by the question. - Theterms fatal injury, fatal

accident, flight, air carrier, 14 CFR 121 all have a specific meaning in this context.

4. Determine what kind of question hasto be answered. - Thisis an event history questionthat asks for the total

number of specifically defined set of eventsthat occurred within a certain time frame.

The question was reworded so that the intent of the original question was not changed and that the definitions of
the words used in the question matched definitions used by the authorities that collect aviation and distribute aviation
data. When stating or restating questions dealing with U.S. aviation accidents and incidents, there are two good
reasons to use words that that have a precise meaning as used by the U.S. government organizations, specifically the
FAA and the NTSB, that are responsible for collecting accident and incident information. First, when these
organizations collect aviation safety data, each data attribute or data category has a specific definition. Second, other
organizations that are involved in aviation safety related activities often use the same definitions and categories as the
FAA and the NTSB.

Making a Plan for Answering the Question

This example question is not avery complex one and depending on the requirements for data access and retrieval, it may
not need an extensive plan for developing an answer. The revised question only asks for one number, the total number
of accidentsin a specific time frame that also had one or more passenger fatalities. Since the answer to the example
question will be used as part of arelatively short newsrelease, it is probably sufficient to state the answer and cite the
source of theinformation. The checklist for this portion of the analysiswould reveal the following about the work
needed to answer the question:

Goals and Objectives

There are two key objectives at this point of the process: identify areliable source of data for airline passenger fatalities
involving flights on aircraft operating under 14 CFR 121 rules, and use that source to find the total number of accidents
involving passenger fatalities during the years 1994 and 1996.
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Data

Going through the six-part data checklist provides a clear understanding of the nature of the datathat is needed and how

to go about acquiring that data:

1. What individuals, groups, or organizations, would know? - Fatal airline accidentsinvolving U.S. air carriers are of
great interest to major U.S. media concerns such as CNN and the New Y ork Times and such events are often the
subject of significant news coverage in the print and electronic media. Most of the major public and private
organizations concerned with aviation safety would be aware of any fatal airline event.

2. What individual, group, or organization would care? - The NTSB is an organization that is specifically chartered by
the U.S. Congress to investigate these events and is the lead government agency that investigates both fatal and
non-fatal airline accidents that occur in the U.S.

3. What individual, group, or organization would care enough to record the information? - In addition to investigating
accidents, the NTSB also publishes reports on the investigations of some of the more prominent aircraft accidents,
maintains a database of aviation accidents, and publishes a number of summary reports containing avariety of
aviation safety statistics

4. If theinformation isrecorded, where would it reside and how can it be accessed? - NTSB publications can be
requested directly from the NTSB and in some cases can be accessed through the organization’s Web site.

5. If theinformation can be accessed, how much time, effort, or resources or required? - Information from the Web site
can be accessed within minutes from a computer with accessto the Web. A phone or written request for data can
be made directly to the NTSB and the datawill be mailed free of charge anywhere within the U.S.

6. Isthedatasufficiently valid? - The data and data definitions used by the NTSB is the standard that is followed by
most U.S. organizations that collect or report aviation safety data. While the datain written publications and on the
main NTSB database represent the official version of the data, it is reasonable to expect that the fatality datathat is
accessible from the Web will be consistent with the fatality data from the other NTSB data sources.

Methods of Analysis
The method for this question isto identify and total the number of accidentsthat fit the criteria given in the question.

Resource Management

One person will answer the question and write the report that incorporates the answer to the question. The primary
source will bethe NTSB. Other sourceswill be found if the NTSB is not able to supply the data. The use of aphone,
traditional mail, and a computer with Internet access may be needed in order to acquire the proper data.

Managing Tasks

The major task that must be completed is the collection of the accident datafollowed by areview of that datato
determine the sum of the events of interest. The question can be answered only after the complete set of relevant
accident datais available for review.

Using the Analysis Outcome
Incorporating the answer into a specific newsreleaseis the only objective; no other users of the answer or of the data
were identified.

Administration

The answer to the question will be incorporated into a news release that will be archived under existing procedures.

Fatality datafrom past accidents will not change, so any NTSB dataretrieved for this question can be reused to answer

future questions. If there are only afew events, the details of these events may be included in the news rel ease.
Because the answer is released to the general public, thereis agood chance that the answer and the means used

to produce the answer would be criticized, so it may be necessary to answer the question aswell as provide additional

details about how the answer was derived.

Carrying Out the Plan
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From the planning stage, it was determined that the Web accessible accident and incident database of the NTSB
contained the necessary raw data and that no information from other sources was needed to confirm thisdata. The
searchable NTSB accident database |ocated at www.ntsb.gov/NTSB/Query.htm allows a customized search of the entire
database and could be limited by a number of factorsincluding date ranges, accident severity, and type of operation.
Two searches were conducted: thefirst for fatal airline events between January 1, 1994 and December 31, 1996 involving
scheduled 14 CFR 121 flights and a second run involving non-scheduled flights. These data runs revealed nine entries
for fatal accidentsinvolving scheduled flights and three entries for fatal accidentsinvolving non-scheduled flightsin the
database. Five accidents, including the threeinvolving non-scheduled flights, were cargo flights. Of the remaining
seven, three of the database entries indicated that at |east one passenger was killed and four did not specify if the
fatalitiesincluded passengers.

While the NTSB has a searchable database accessible from the Web, the entries for each accident are not
comprehensive. Each entry for afatal accident indicated the number of fatalities, some of them specified the total number
of passenger or crew fatalities, but four of the passenger aircraft accidentsdid not. Thisisatypical situation with Web
accessible databases of the NTSB and other government organizations. The Web databases contain only some of the
information that is availablein the official database. For the NTSB, it is possible to make awritten or telephone request
to the organization and make arequest for the information from the full database. However, in this case all of the
accidentsthat did not break down the passenger and crew fatalities were also listed elsewhere on the NTSB site. One
NTSB page has alisting of all 14 CFR 121 accidents since 1982 that involved passenger fatalities. Another part of the
site provided full accident reports for recently completed major accident investigations. Those other online NTSB
resources reveal ed that these other four accidents all had at |east one passenger fatality.

Reviewing the Completed Solution

Although this was a question that only required counting the number of times a particular event happened, therewas a
need to review the method used in accessing the data needed to answer the question. The data should be double-
checked to make sure that the accidents fit the criteria of the question.

Presenting the Results

Because the answer to the question was a single number, the data could easily be presented as a simple statement in the
newsrelease. The statement “ According to the NTSB, from 1994 to 1996, there were seven accidentsinvolving U.S.
airlines operating under 14 CFR 121 where at least one passenger was killed.” provided the answer to the question and
information about the source of the data. For anewsrelease, thislevel of detail is probably sufficient. Other kinds or
reports or presentations may require amore in depth presentation that details the procedure for acquiring and analyzing
the data.

Evaluating the Process
In this example, the person who answered this particular question is responsible for answering all of the organizations
questionsrelated to aviation. This makesit likely that this person will be tasked to perform other duties that involve
finding and evaluating aviation data. Given that situation, it would be a good ideafor this person to do the following in
order to make answering future questions easier:

Bookmark selected Web pages that contain frequently used data,

Either print or electronically save the information that is frequently accessed on the NTSB Web site,

Write down the procedure needed to retrieve specific data or information from the Web,

L ocate a specific person or office within the NTSB that can be used to either request a search in the main database

or to assist in finding datain a Web search, and

Reguest NTSB documents that contain frequently used data.

Analysis Process Checklist
The steps in the preceding example are summarized in an analysis process checklist in Appendix Seven.
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Appendix Seven: Analysis Process Checklist

1. Understanding the guestion
- State or restate the question clearly so that it is easy to point out the principal parts of the question, the
assumptions that are made about the overall situation, and the kind of answersthat are expected.
Separate the various parts of the question and if possible write them down.
Specify the boundaries of the question or of the data needed to answer the question.
Determine what specia terms or definitions are stated or implied by the question.
Determine what kind of question hasto be answered:
Existence: has a certain kind of event ever happened or does a certain kind of entity exists,
Event history: how many times has a particular kind of event occurred,
Population: how many entities with a specific set of characteristics exist,
Categorization: what are the specific characteristics that define a particular kind of entity or event,
Freguency: how many times does a specific kind of event occur within alarger but well defined set of
events,
a Distribution: how are specific kinds of entities or events distributed within alarger but well defined
population,
a Pattern: how are a specific set of underlying characteristics linked or distributed within a group of entities
or eventsthat share a set of common characteristics,
a Exposure: how often or under what circumstancesis an entity or an activity is exposed to some specified
set of conditions,
a Probability: how likely isit that a particular population of objects or events will have one or more specific
characteristics,
a Conditional Probability: for a population with a specific set of characteristics, what is the likelihood that
some additional attribute exists,
a Risklevel: what isthe combination of aspecific hazard and either aprobability of occurrence or frequency
of occurrence of that hazard, or
a ldentification: Information that uniquely identifies a particular event or entity.

QO @ Q-

2 MQMM
Goals and Objectives: understanding the reason for asking the question, determining what outcomes are
expected, determining acceptable alternative outcomes, providing success criteria, determining the conditions
under which the analysis activity should cease.
Data: identifying likely sources of data, evaluating the quality of that data, determining how the datawill be
acquired, identifying data storage or data management requirements, and devel oping other tools to facilitate
further analysis. Datarelated questions that should be answered include the following:

What individuals, groups, or organizations, would know?

What individual, group, or organization would care?

What individual, group, or organization would care enough to record the information?

If theinformation is recorded, where would it reside and how can it be accessed?

If the information can be accessed, how much time, effort, or resources are required?

Isthe data sufficiently valid?
Methods of Analysis: identifying appropriate methods for analyzing the data, assessing the feasibility of
using those methods, identifying alternate methods of analysis, developing an appropriate interim review
process for the analysis.
Resource Management: estimating the requirements for people, time, equipment, budget, training, and other
resources reguired to address the question; determining how resource limitations may affect the ability to
answer the question.

D O D
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Managing Tasks: breaking down the work needed to answer the question into well defined tasks and
estimating the resources needed to accomplish those tasks.

Using the Analysis Outcome: identifying the requirements of the primary audience for the analysis,
identifying other potential audiences, developing the most appropriate presentation of the analysis or the
results.

Administration: determining the requirements for recording, storing, and retrieving the analysis and the
results, determining requirements for future use of the analysis.

3 MM
Adjusting the original plan as more insights are gained about the question.
Dealing with interruptions to the work of answering the question.
Maintai ning communication with those who are doing the work, those who are supplying data or other
resources, and the intended audience for the answer.
Documenting the process of answering the question.
Tracking planned progress against actual accomplishments.
Dealing with unexpected problems and other obstacles.
Ensuring that the work that led to the answer was technically correct.
Confirming that the objectives related to answering the question were achieved.
4. w
Review the assumptions that were made concerning the key questionsin the analysis.
Review the quality of all data that was used in the analysis with respect to the circumstances under which the
data was gathered or processed.
Review all mathematical calculations, database development, research, and other activities associated with
the analysis.
5. M@M
State the reasons why the question was addressed.
State the answer to the question.
Provide information about the source of the data.
Provide information about the methods used to evaluate the data.
Discuss outcomes or insights that came about through answering the question.
6. mﬂﬂ_mﬁ
Deciding what data should be kept for future use.
Determining the data sources that could be used in the future.
Determining whether the methods of analysis were adequate.
Evaluating whether the answer could have been derived more efficiently using another method.
Determining if the answer or the method be used for some other question.
| dentifying the circumstances that made it more difficult to answer the question.
I dentifying the circumstances that made it more difficult to access and use the data.
Evaluating whether the resources needed for answering the question were adequate.
I dentifying additional resources that would have made answering the question easier.
Determining whether the resources used for answering the question could have been reduced or eliminated.
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