PERSONAL SAFETY INDEX

This paper documents the current state of development of an aviation safety index that will provide a quick, visual representation of changes in the relative risk of fatal or serious injury throughout the civil aviation system.  This is a work in progress that, in the long term, might change substantially.  The index will not be a predictive tool nor is it intended as a tool to assess any particular program or segment of the industry.  

Rather, the index focuses on human outcomes and addresses all people exposed to the risk of fatal or non-fatal injury from the civil aviation system, including paying passengers, non-paying passengers, professional crew members, non-professional crew members, and people on the ground, including aviation workers and uninvolved third parties.  However, consistent with historical treatment of aviation data in this country and elsewhere, the index does not incorporate criminal, political or suicidal acts.  The index also is limited to U.S. operators, regardless of where an accident occurs.

Similarly, it is intended to complement, not to replace, other commonly used measures of safety performance, such as accident rates, by providing a quick sense of how the aviation community is doing in its long-term efforts to minimize risk to people.  To do this, the index implicitly considers changes in the mix of accident types, differences in typical human outcomes associated with the respective accident types, changes in fleet structure and, especially, what all these factors mean to changes in the relative risk.  
 of fatal or serious injuries to anyone participating in or affected by the civil aviation system.

Part One of the paper provides some background and outlines the rationale for the index, including general principles and an explanation of why some factors are used while others are not used.  Part Two presents the currently proposed procedure for computing the index and includes selected data to support the documentation

PART ONE: BACKGROUND AND PRINCIPLES

Almost by default, accident and fatal accident rates remain the primary vehicle for expressing the state of aviation safety.  Accident rates are easily understood and accepted by most people as meaningful measures of safety performance.  At a minimum, accident rates and fatal accident rates indicate the frequency at which system failures produce unsafe outcomes of one degree or another.  The simplicity and acceptance of these rates make them appealing and even useful as basic indicators of performance.

Nevertheless, accident rates have their limits.  First, fatal accidents, particularly major fatal accidents in the air transport industry, have become such rare events that a single accident now is the difference between a good year and a bad year, while a “trend” now seems to emerge from any two similar events that randomly occur within several years of each other.  

More importantly, rates make no distinction in the relative meaning of various accidents.  Overall accident rates treat a collapsed nose gear the same as an accident with multiple fatalities.  Similarly, fatal accident rates treat  a Flight 587 with 265 fatalities the same as a mishap at the gate or on the ramp in which risk is isolated to a single person.   

Consequently, even when we focus on a single segment at a time, overall accident rates can misinform the casual observer.  For example, overall accident rates for Part 121 air carriers 1 increased for several years beginning in 1995 and have remained above the 1994 level since then.  Yet, that increase occurred while major fatal accidents were becoming ever more rare events.  

The catch here is that more than 100 percent of the increase in the overall rate can be attributed entirely to very low-risk accidents, such as fender-benders in the ramp area.  Higher-risk events, such as landing short, midair collisions, etc., have continued to decrease.  Yet, taken at face value, the higher overall accident rates would imply that safety has deteriorated.  That conclusion would be misinformed.  As a result of these shortcomings, aviation officials often must spend a fare amount of time explaining what accident rates do not tell us.  

Secondly, rates are reported separately for each of the four major elements in the civil aviation system: Part 121 carriers; Part 135 commuters; nonscheduled Part 135 operators; and general aviation (GA).  Consequently, aviation has four accident rates and four fatal accident rates each year.  Rates may tell us something meaningful about a given segment in isolation from the rest of the civil aviation system.  However, unless all 8 measures point in the same direction for several years, the data seldom tells a single coherent story and their integrated meaning usually is in the eyes of the beholder.  

One alternative measure would simply focus on fatalities.  The weakness here is that the number of fatalities can be utterly random.  For example, all 230 occupants died on TWA-800.  Yet that flight could have had twice as many or only half as many people onboard.  If either had been the case, a simple count of fatalities would imply that the risk was twice as great or only half as great, though the nature of the event and the inherent risk it posed would not have changed.  A random load factor for a given flight on a given day would largely determine the meaning of an accident.

Simultaneously, Government, the media and the general public typically focus on 

Part 121 carriers, as that is the element in which common carriage affects the largest population.  Yet, in a typical year, GA will account for 5 to 10 times as many fatalities.  Given the fundamental differences in these aviation segments, the focus on fatalities across the system would indicate a need to shift resources away from the system in which most of the public travels in order to address a very different segment of aviation, which is dominated by owner-operators.  In short, a simple count of fatalities or the use of four fatality rates may not allow for a quick sense of how things are going overall.   

Yet, despite the shortcomings of accident rates, alternative measures usually fall short on several counts.  First, we often are captive to data that happens to exist, regardless of how well it meets our needs.  The second shortcoming is conceptual.  Even if we had perfect data on every variable, we lack a comprehensive intellectual model to explain how all the variables interact with each other to influence safe or unsafe outcomes.  

The lack of a comprehensive model also precludes us from making meaningful use of incident data, such as near-midair collisions (NMACs), runway incursions, unstable approaches, etc.  We might intuitively believe that an increase in NMACs or runway incursions implies an increase in the risk of catastrophic events.  However we do not know what a 50-percent or 100-percent increase in NMACs means, if it means anything, to the risk of catastrophic midairs.  Similarly, we do not know what an increase in the risk of a particular type of accident in a given segment of aviation might mean to overall system performance.

Finally, elected officials, the general public, and the press typically perceive fatal accidents as the most meaningful safety indicator.  Even if safety professionals had perfect data and had an exhaustive intellectual model on which all safety professionals agreed, people outside the aviation safety community likely would continue to opt for a simpler measure, based on accident rates.  Given that, the Personal Safety Index is meant to complement the current use of accident and fatal accident rates by integrating outcomes for all 4 major segments of aviation and thereby providing a single, brief indicator of how the entire system is performing in safety.
Despite (or because of) the absence of a comprehensive safety model, efforts to develop a single, useful indicator of aviation safety are not new.  As early as 1988, the Aviation Safety Commission called on the FAA to develop better indicators to identify hazardous trends.  The General Accounting Office and the Office of Technology Assessment have made similar recommendations on several occasions since 1987, as NTSB did in the latter half of the 1980s.  In 1988 and 1989, the Senate Appropriations Committee directed the FAA to address the “growing confusion surrounding . . . the margin or level of safety [by] establishing a standardized set of safety indicators which can . . . measure the safety performance of the FAA’s air traffic operations on a consistent basis over time.”  In response, FAA initiated its Safety Indicators Program in 1988, which initially was characterized as an effort to identify where in the system “exposure to risk is increasing.”

Though most of this early effort focused on air traffic events, such as NMACs, runway incursions and operational errors, FAA and other public officials spoke freely of developing a “Dow Jones of Aviation Safety” to indicate the changes in risk throughout the civil aviation system.  After some initial work, the notion of a “Dow Jones” faded.  Without a comprehensive safety model, safety professionals could not say what marginal changes in various measures meant to overall system safety performance, overall risk reduction, etc.  

Some important analytical tools that have been developed in recent years offer new promise of being able to identify selected changes in system performance that might affect the frequency of those accident types that typically have more severe outcomes.   The most promising efforts include the routine analysis of digital data from flights that end safely (or " Flight Operations Quality Assurance), comprehensive performance data from engine manufacturers, non-punitive reporting systems in which pilots, mechanics and others can report problems they have experienced in the system and do so without fear of retribution, etc.  However, promising though these systems are as possible methods for identifying changes in risk, they remain in their relatively early stages of development, they are limited mostly to portions of the air carrier system, and they are not designed or intended to produce either an intellectually integrated model of safety or a unified notion of how the system is performing

In the meantime, FAA has defaulted to reporting NMACs, runway incursions and other events as additional safety indicators largely because we once decided to collect such data as broad indicator of overall safety and risk, often at the behest of Congress.  Even if such measures eventually prove to be useful indicators of the risk of selected types of events, those events indeed are selective and are mostly limited to the air carrier portion of the system.  Again, they are unlikely to tell us much about changes in risk or overall safety performance.  Consequently, the notion of a single indicator remains attractive.  

THE PROPOSED PERSONAL SAFETY INDEX

Again, the Personal Safety Index is designed to offer a quick and unified sense of how things are going for the entire civil aviation system in the United States relative to the overall risk of human injury.  To do this, the index focuses on human outcomes and the risk of death or personal injury to each person in the system.  

Yet, some disclaimers are in order early on.  First, the index is not designed to tell us anything about a particular segment of the industry or a particular accident type, much as the Dow-Jones, the S&P 500 or general employment data is not designed to tell us about a particular industry or firm.  Also much like the Dow or other broad economic indices, it is not designed to be a predictive tool.  Finally, it is not presented as a tool with which air carriers, Part 135 operators or general aviation operators can assess how they are doing.  Instead it is intended as a first-order tool by which the FAA can get a quick sense of the health of overall system. But the absence of an accident is never any indicator of the inherent safety of an operation.
The index begins by building on the work of Professor Arnold Barnett at MIT.  Barnett has argued for over a decade that one of the few meaningful measures of safety performance is the percentage of occupants who are killed in an accident.  

Professor Barnet intentionally kept his measure simple.  He limited his work to passenger carriers operating under FAR Part 121, as that is the segment of aviation that affects the common traveler.  He also focused exclusively on fatalities since that is the issue he believes most concerns the traveling public.  He then tried to overcome the random effects of load factors by expressing catastrophic accidents as percentages of people on board.  The proposed index accepts the arguments outlined by Professor Barnett for air carriers but adds several steps and then extends those steps to the entire civil system.

First, the index develops an on-board injury score for each accident throughout the system, based on different weights for fatal and non-fatal injuries.  This, in turn, begs a controversial question: what is the value of death relative to serious and minor injuries?  Serious injuries may range from broken limbs to severe burns, or paralysis.  The controversy invariably comes down to basic questions about how many broken legs (usually temporary conditions) are required to equal the severity of a single permanent paralysis, and how many of those injuries are required to equal the severity and finality of a single death, etc.  

These can be sensitive and explosive issues.  Yet, Government must and does contend with such issues every day as part of normal legislative and regulatory evaluations.  Consequently, rather than try to develop an independent answer to such sensitive questions, the index adopts the relative values recommended by the Office of Management and Budget (OMB) for use in cost-benefit analyses.  Based on the ratios of those OMB values to each other, the index treats a single fatality to equal 1 while, on average, a serious injury incurs a social cost equivalent to 5.75 percent of a fatality, so the index weighs each serious injury, as determined by the National Transportation Safety Board, by a factor of .0575.  Similarly, based on the median value of minor injuries in the OMB recommendations, the index assumes that, on average, 162.8 minor injuries equal the cost of a fatal injury.  These values apply to all persons onboard an aircraft.  The sum of these values is expressed as the “onboard injury score." This computation becomes the first step in the index and it is consistent with Professor Barnett's principles.

STEP ONE: The onboard injury score of an accident equals:

Fatalities + (serious injuries x .0575) + (minor injuries / 162.8).

For example, the accident in Cali, Columbia, in December 1995 led to 160 fatalities and 4 serious injuries among the 164 occupants.  The formula above would yield an onboard injury score of 160.2 (fatal equivalents) among the 164 occupants.  

The index then converts this onboard score to a percentage of aircraft occupants, including crew, in order to negate the random effects of load factors on individual flights.  The index then uses this percentage to pro-rate (or expand) the on-board injury score to the capacity of the aircraft, including normal crew positions.  This is the point at which the index begins adding to Professor Barnett's principles.  This pro-rating produces a severity score to reflect a fully loaded airplane.

The index uses this computed percentage to account for the proportionate severity if the aircraft were fully occupied, including all crew positions.  A comparable step is included in the denominator, as explained below.  

This step accounts for what otherwise might be three random factors in the number of people at risk in an accident.  First, it negates load factors.  Second, it implicitly accounts for aircraft size.  Third, it creates a standard by which to account for differences in the number of people exposed in cargo flights and passenger flights.  Aircraft size and distinctions between cargo and passenger flights are significant because the mix of accident types and typical outcomes vary by the type of fleet and type of flight.  The accident profile of Part 121 cargo carriers differs from the accident profile of Part 121 passenger flights.  Similarly, the capacity, typical operating environments and accident profiles differ for turboprops and large jets.  The same is true of helicopters and fixed-wing aircraft in nonscheduled Part 135 operations.    

STEP TWO: The on-board severity score equals step 1 x (capacity / occupants)
Step three accounts for fatalities and injuries on the ground.  About 90 percent of the accidents that involve fatal and non-fatal injuries on the ground (and they) almost universally involve a single fatality or a single serious injury.  Surface injuries are scored by the same OMB ratios used in step one.  The result is simply added to the on-board severity score (from step 2) to produce an "event score."

STEP THREE: An event score equals on-board severity (step 2) + ground score.

This step is included for two reasons.  First, it captures accident-related injuries to surface workers who perform various functions directly related to flight, such as fueling, towing, wing guides, etc.  From 1983 through 2002 (the 20-year period for which an historical trend line is built for this index), 14 surface workers were killed and 33 suffered serious injuries in 47 different accidents.  Though surface events constitute a small share of system fatalities and serious injuries, they account for a significant share of overall accidents and they impose real risk within the system.  The 20-year numbers are a bit higher in general aviation but the bottom line is much the same as with air carrier accidents: surface events constitute a small share of system fatalities and serious injuries, but impose real risk within the system.  

Scoring all ground injuries also captures those people not directly involved in a flight but whom the civil aviation system can expose to fatal or non-fatal injury.  Off-airport accidents with ground fatalities account for a very small share of fatal events but they can involve significant numbers in isolated cases.  Consequently, some observers have argued that such events should not be included in the index because they approach utter randomness.  

To put the issue in some scale, 6 air carrier accidents involved off-airport ground fatalities in the 20-year study period and led to 68 fatalities.  Of those events, 3 occurred outside the U.S. and accounted for 60 of the 68 fatalities.  A fourth accident killed 1 man in a retail district 3000 feet from the runway in Miami and involved one of the same 3 cargo operators.  FAA revoked the certificates of all 3 of those cargo operators shortly after the 4 accidents.  Consequently, the fatalities in the accidents outside the U.S. did reflect on the U.S. system, including the accident under the departure route at Miami.    A fifth case involved 2 fatalities and 1 serious injury on the ground, plus 154 on-board fatalities, at Detroit in 1987 when an aircraft struck a light standard 2500 feet from the runway during takeoff and crashed onto a highway just outside the airport property.  As in the Miami case, the roadway was beneath the normal departure route and was within 3000 feet of the runway end.  When economic activities (retail) or other transport systems are beneath or very close to normal approach and departure routes close to airports, the associated risks may not be utterly random after all. (see ATA 757 accident today at Chicago’s Midway)
Only the 5 ground fatalities associated with Flight 587 in New York in November 2001 begin to approach utter randomness, as the aircraft had reached 13,700 feet on climb out before the loss of control that led to the aircraft impacting 3.5 miles from JFK.  In the end, ground injuries are being included in this prototype version of the index.  However, this issue will be among those open to future discussion. Because an airport is a foci for airliner activity and creeping conurbation is a factor in both airport desirability and undesirability, I suggest that they should factor ground casualties as a function of distance from the airport for both arrival ad departure accidents (inside runway centre-line plus/minus 5 degrees and out to 10nm = 100% // outside those approach lanes or 10nms each fatality should be denatured by an exponentially reducing scale 
one nm = 100%
two nm =  90%

three nm = 80%

four nm = 60%

5nm = 45%

6nm = 30%

7nm = 15%

8nm = 7.5%

9nm = 3%

10nm = 1%
The table below illustrates the computation through step three for several selected accidents.

Table 1: Illustration of Event Score Computation

For Four Selected Accidents 

	 
	Cali, Colombia (1995)
	Flight 587, NY (2001)
	Sioux City (1989)
	Fine Air Cargo (1997)

	On-Board fatalities
	160
	260
	111
	4

	On-Board serious Injuries
	4
	0
	47
	0

	On-Board Minor Injuries
	0
	0
	125
	0

	On-Board Score
	160.23
	260
	296
	4

	Total Persons onboard
	164
	260
	114.47
	4

	Aircraft Capacity
	199
	277
	391
	4

	Ion-Board Severity (Pro-rated to Capacity)  
	194.43
	277
	151.2
	4

	Ground Fatalities
	0
	5
	0
	1

	Ground Serious Injuries
	0
	0
	0
	0

	Ground Minor Injuries
	0
	0
	0
	0

	Event Score
	194.43
	282
	151.2
	5


Finally, an annual score then is computed by simply adding all event scores for a given year.  The annual score forms the numerator in the index.

STEP FOUR: The annual score = the sum of all event scores for a given year.

THE DENOMINATOR.  

The annual score must be normalized in order to account for changes in exposure and changes in the system.  The index needs a common denominator that can be applied to each segment of aviation.  As in the case of the numerator, commonly available measures fall a bit short.  For example, the two most commonly used denominators in the computation of accident rates are aircraft departures and aircraft flight hours. (latter being very non-indicative because cruise hours add up quickly particularly on long-haul - but contain very few threats apart from ATC-related, weather/turbulence and electrical)
Of those two, aircraft departures are more commonly used in the computation of accident rates for Part 121 and scheduled commuter air carriers.  This reflects the higher risk associated with the takeoff and approach or landing phases of flight, which are a direct function of the number of flights.  However, no data on departures are available for nonscheduled Part 135 operators or for GA.  Consequently, the index defaults to flight hours as the basic building block for the denominator, as flight hours are available for each of the four segments.

Yet, by themselves, flight hours are inadequate as a common denominator across the four segments of aviation because the characteristics of the segments vary too much.  For example, with 26 to 30 million flight hours in a typical year, GA would account for about 55 percent of total (aircraft) exposure but with stable average occupancy rates of about 1.8 people per flight, personal exposure is modest in GA when compared to air carrier operations.  Conversely, air carriers account for only about 35 percent of all flight hours in a typical year, but they dominate in any measure of personal exposure.  This is true even after we account for the small number of occupants on cargo flights and the limited capacity of turboprops. 

To achieve the stated objective of accounting for all potential personal outcomes, the Personal Safety Index must develop a denominator that accounts for the number of people that could be exposed in the system.  Though the simple use of flight hours does not suffice, an adjusted measure of flight hours provides the denominator for the Personal Safety Index: possible hours of personal exposure.  This measure assumes that all available seats and all possible crew positions are occupied for every flight for Part 121, commuter and unscheduled Part 135 air carriers.  The measure also is consistent with the pro-rating of on-board scores in the numerator, as described above.

STEP ONE IN THE DENOMINATOR, PART 121 CARRIERS.  For Part 121 operations, the fleet is distributed by aircraft make and model annually from 1983 through 2002 for passenger operations and for cargo operations, based on data available from AirClaims.  Each make/model then is assigned an average number of positions (passenger seats plus crew positions), based on typical configurations in passenger operations and, again, for cargo operations.  A mean number of flight hours then is computed from AirClaims data for each make/model in passenger operations and in cargo operations.  This approach allows the index to account for different exposure levels in cargo versus passenger operations and for differences among types of passenger aircraft, such as small turboprops versus large jets and among the different categories of jets.  It also captures the effects of any major changes in fleet mix, such as the current shift away from turboprops to regional jets and the post-September 11 trend of regional jets replacing some larger jets on selected routes.

Data on the distribution of flight hours and capacity across the Part 121 fleet then allows for a simple computation of the Part 121 portion of the common denominator: 

the sum of  (flight hours x aircraft positions) for each make/model in passenger and cargo operations.  Table Two shows the distribution of Part 121 flight hours by class of aircraft.  

A similar exercise was performed for Part 121 aircraft departures.  Though the output from that exercise was not used in the index in the end, Table Three shows that data for information purposes. 

STEP TWO IN THE DENOMINATOR, PART 135 COMMUTERS.  For Part 135 commuters, the approach is much simpler, as the fleet is considerably less varied than is the case with Part 121 operators.  By definition, Part 135 commuters include only scheduled passenger flights and only aircraft with 9 or fewer passenger seats.  In practice, these flights also are limited to single-pilot operations.  Therefore, all commuter operations are limited to a total of 10 positions and economic requirements minimize the number of aircraft that operate with notably fewer than the maximum 9 passenger seats, though some 6- to 8-seat aircraft are in the fleet.  Consequently, the index assumes an average of 9 positions per commuter flight hour, fleet-wide.  The total position hours of exposure then is a simple computation of (total commuter flight hours x 9).

STEP THREE IN THE DENOMINATOR, NONSCEDULED PART 135.  For nonscheduled Part 135 operators, the approach is similar to that used for commuters.  However nonscheduled Part 135 includes a more varied fleet and more varied functions.  This segment includes helicopters with capacity typically ranging from 4 to 8 positions, a significant number of jets with two-pilot crews, small turboprops, small piston-powered airplanes, etc.  In addition, about one-third of all flights involve single-pilot cargo operations, with a practical capacity of 1 position.   The index assumes an average capacity of 5.4 positions per flight hour for nonscheduled Part 135 operators, based on the reported number of seats available on all nonscheduled Part 135 flights involved in accidents and reported incidents over the 20-year study period. Consequently, the computation of potential exposure is much the same as with the computation for commuters: possible exposure – (flight hours x 5.4).

STEP FOUR IN THE DENOMINATOR, GENERAL AVIATION (GA).  The fleet and types of missions in GA are endlessly varied.  GA includes corporation aviation, which is dominated by jet aircraft, plus some helicopters and some air transport category aircraft.  Corporate aviation typically involves professional flight crews, professional maintenance, IFR flight, capable avionics, etc.  GA also includes public use and "observation flight" flight, each of which also is characterized by professional flight crews and professional maintenance but with much more VFR and low-level flight and a generally more demanding flight environment.  GA also includes instructional flight, aerial application, heavy-lift operations, and, finally, personal flight in personally owned or rented aircraft.  Personal flight includes home-built aircraft of all shapes and sizes, piston-powered production airplanes and helicopters, single-engine and twin-engine piston-powered or turboprop aircraft, and some small jets.  GA hours in fact are dominated by pilot-only and 2-person flights.  

The average capacity for GA was computed in the same manner as for Nonscheduled Part 135 operations.  Based on the capacity of GA aircraft involved in accidents and reported incidents over the 20-year study period, the index applies a constant average of 3.5 positions   Consequently, GA exposure is commuted as follows:  

(total flight hours x 3.5).   

STEP FIVE IN THE DENOMINATOR.  Total exposure is simply the sum of the four products outlined above. This is the basis for denominator in the index.

COMPUTING THE INDEX.  

Finally, with a system-wide numerator and system-wide denominator for each year.  To minimize the possible distortions caused by annual variations, the index uses rolling three-year computations.  A rolling three-year index simply adds three successive annual numerators and three successive annual denominator, then divides the three-year numerator by the three-year denominator.  The base period is 1994-1996, which has been used since the late 1990's as a baseline for other FAA and industry initiatives.   By definition, since the index indeed is an index, the 1994-196 base equals 1.00 and all other rolling three-year quotients are presented in the final index as ratios to the base period of 1994-1996.

The figure, below, presents the results of the Personal Safety Index for 1983 through 2002.  The figure indicates that the risk of personal injury or death across the aviation system decreased through about the late 1990s, but has flattened out since then. This appears consistent with the accident experience in the 4 segments of aviation.
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FUTURE UPDATES TO THE INDEX.  With an historical baseline already established, future updates of the index will be relatively easy to compute, as data requirements will be limited to a single year.  The most demanding step, at least as of this draft, will be the distribution of air carrier exposure by aircraft group.   The computation of the annual score (the numerator) should be straightforward.  A new three-year rolling computation then can be indexed to the baseline of 1994-1996.  The entire updating exercise should take no more than 3 hours of a single person's time each year, or at any interim point at which a projected year-end score might be computed.

PART THREE: NEXT STEPS

The index, as outlined in this document, indeed is a work in progress.  The FAA will see the involvement of selected experts from industry, academe and Government to develop the most appropriate index.  Issues to be explored will include, but will not be limited to, the following.

1. Should the FAA pursue any single index, regardless of its nature?  Clearly, the FAA currently believes the answer is "yes," as the work outlined in this document would suggest. 

2.  Can the index be revised to make it a more sophisticated measure?  It currently is built on strictly linear relationships and, in one form or another, represents a weighted accident index.  Issues to be explored will include whether logarithmic functions might be more appropriate, whether (and which) other factors can and should be incorporated, etc.  However, the primary criteria will be whether those proposed functions in fact add enough theoretical strength to justify additional complexity, whether the relationship of a given factor to overall safety outcomes is well established and accepted, and whether necessary data would be routinely available for future updates of the index.



Some Critique/Comments:
a. I wonder whether the latent underlying imperative and motivation is an official desire for a complex justification for not reacting to a (potentially costly) particular isolated event (an SR-111 (say) where the threat remains but the data doesn’t disturb the index overmuch because it’s not being repeated –at least not to the fatality phase). In other words, has the cost/benefit risk calculation outlived its usefulness and, post 911, become too indicative of a system geared insensitively only to cost and affordability? Is this an index that has inbuilt sensibilities and can be seen to be less commercially oriented?
b. Factors that might be excluded (but relevant)? i.e. what won’t be captured?
activity levels   -   yes

individual safety relevant factors (weather, traffic density, ATC outages) – yes

pilot training standards – yes (but would need to be identified)

automation-induced – yes ( but ditto)

runway incursions - yes

pilot suicide?  - not necessarily

unlawful interference?  - not necessarily

unknown causes? – not necessarily

pilot incapacity?  - not necessarily identifiable

outsourced maint – not necessarily identifiable

accident potentials (i.e. narrowly avoided accidents) - NO

--nevertheless essentially, for the purposes of a PERSONAL SAFETY INDEX, individual cause factors and contributing causes matter not one whit. i.e. Dead is dead. … and the cause can be left to the coroner.
But what’s the chance of a safety enhancement (such as EGPWS) canceling out a creeping deterioration (such as might be due to a lowering experience level). I think that could easily happen….two factors canceling each other out. Would that be identifiable? Yes but only outside the Personal Safety Index. 
c. Would this work for the peace-time military as a comparator index (Military Airlift Command – MAC) ? - should do (but then again different non-commercial imperatives and differing maintenance provenance would render any comparison invalid).
d. Will it insulate the system against a public backlash in the event of a large fatality aircrash? (a repeat TWA800 say) – no (and most certainly not - if it is a repeat causation).

e.  “The index also is limited to U.S. operators, regardless of where an accident occurs.”  The actual utility of such an index obviously makes it relevant for US pax consumption only (as well as international tourists). But will IATA be encouraged to come up with an overall Global Personal Safety Index? No it won’t, because any such index would be distorted by ex Soviet Fleets, cowboy African Operations, dubious European Continental Operations and the inadequacies and dubious probity of non-US data gathering (not to mention Korean Air and China Air distortions).
f. Could such a nicely levelled index lead to a repeat NASA Syndrome? (everything in the garden is rosy – we don’t need no stinkin fertilizer) – YES, the index as composed could become a delusionary illusion of safety extant – and hide safety threats from plain view (similar to the “Just go along with the hijacker’s demands and we’ll take over when you land” cunning ploy that ceased to work on 911).
g. Will it keep the Congress off the FAA’s backs? Yes, it is designed to be a cheaper solution than the Gore Commission. The Gore Commission kicked over one too many sinecures and uncovered a few leisure troves of inactivity and gashness.
h. Is “Personal Safety Index” a more PC term than “risk” (actually PP = personally palatable)? Yes, risk implies a lurking hazard of unknown dimensions whereas a safety index is a very comfortably abstract term. Your psychiatrist would approve (and Company psychologists would beam).

i. Are the “strictly linear relationships” a distortion in themselves? Yes, because some things are fleetwide (engine model problems) and some things are nation-wide (disappearance of FE’s). Some factors are intangibles (increasing age of some fleets versus great pilot experience levels on those same models). Do these things matter within such an index? Only to the extent that they countermand or disguise other factors that may be raging unchecked (crew fatigue, diminished morale, job insecurity). Factors acting contrary to each other within an index can serve to maintain an even keel and present a façade of overall safety – whilst camouflaging unsafe practices (outsourcing, SUP parts trade) or inadequate supervision (ATOS, FOQA) at different levels.
So is the INDEX going to be useful? Only if nobody asks “Where are the Emperor’s Clothes?”
	 

David
In the attached copy (throughout and at the end) I’ve posed a few questions – some rhetorical and some just discussive (just the yellow and blue highlights). 
One could go on forever asking how long is this piece of string? - and yet eventually find no use for string of any length. Your quantum queries below are going to elicit some interesting replies. The problem with a complex index is that it is far too easy to end up “multiplying it by the number you first thought of”. The usefulness of any such index might be only to the cognoscenti – but Joe Public is still going to “count the caskets”.
Some of what’s in the attachment may help you to postulate further puzzlements for the Index’s authors. I know that indexes (indices) supposedly have no units but habitually get denominated, live just above their baselines and fear not the noise of locomotives passing on an adjacent track - but ….this one is so darkly enigmatic I would be more comfortable if it was encrypted (and the key lost). It is going to be of no earthly use to passengers – but may prove to be of heavenly use to the fatalities “So that’s why I died! See that blip in the Personal Safety Index just there? That’s us!”
J
 To paraphrase the estimable Yeats, the center cannot hold. 
 

 -----Original Message----- 
From:   David P Evans  
Sent:   Tuesday, September 09, 2003 1:43 PM 
To:     'les.dorr@faa.gov' 
Subject:        Safety index follow-up 

Les: 
        The explanatory document is very helpful. A few questions: 
* The index contained at p. 10 of Flight Plan 2004-2008 starts at a value of 1.6 and trends downward from there. The comparable graph on page 11 of the paper starts at a value of 1.2 and trends downward. Both span the same 1982-2002 time frame. Can the difference be explained?
* Further to the graph in the explanatory paper, comparing the 2000-2002 index to the 1994-1996 index, there is NO decrease in the personal safety index. In fact, there is a slight increase. Is my reading correct? What's pushing it up?
* In spreadsheet number 4, I read that six years after the 94-96 baseline, the index is 1.6 % higher than the base line and is 1.1% higher as of the data point ending 2002. Is that correct?
* Also in spreadsheet 4, under Part 121 seat hours, seat hours are shown to decrease from 2.376 billion in 1983 to 1.257 billion in 2002. How can this be? Are some zeroes missing in the latter figure?
David 

 




1 In March 1997, Part 121 was redefined to include what had been the larger aircraft in the scheduled commuter industry under Part 135.  Part 121 now includes all scheduled passenger operations in aircraft with 10 or more passenger seats, plus nonscheduled passenger operations and all cargo operations in aircraft that weigh more than 12,500 pounds.  Any data cited in this paper for Part 121 or commuters have been adjusted to reflect current definitions.





�weightings determined how?





_1119795253.ppt


PERSONAL SAFETY INDEX

Rolling 3-Year Index, 1983-2002







0.4


0.6


0.8


1


1.2


1.4


83-


85


84-


86


85-


87


86-


88


87-


89


88-


90


89-


91


90-


92


91-


93


92-


94


93-


95


94-


96


95-


97


96-


98


97-


99


98-


00


99-


01


'00-


02





