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AADT - Average Annual Daily Traffic (on every kilometer of road in the country)

Figure 1: AADT and Fatality Rate - showing the evolution of the R? as confounders are removed
(50 the extent of the confounding by economics can be seen the affected datapoints have been re-entered as a separate series - black dots)
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Abstract 

The precipitating cause of crashes is shown NOT to be bad decisions but rather NON-decisions by mentally distracted drivers (AMPS - Absent-Minded Professor Syndrome).  Traffic safety authorities are thus faced with a desperately needed paradigm shift. The current ‘Command and Control’ (C&C) paradigm for traffic safety has never worked well because AMPS eyes cannot ‘see’ (most of) the currently used ‘Commands’. Traffic managers must get back on that “Route to Vision Zero” by dropping C&C and using modern ITS to create a new paradigm of A&A – Advice & Assistance.  ITS can deliver vital safety information ‘just-in-time’ to an alert human brain … and do it in a way that will also ‘wake up’ a non-alert brain.  Several low cost applications are provided.
Key Words:  epidemiological (study);  mental (distraction);  precipitating (cause);  rappel*


(*A French word for ‘Alert’ or, as used in the military, “Aa  tennn   SHUN”)
1.0 INTRODUCTION

After a dozen years as a transport officer in the Canadian air force (with two years each in France and Germany in the late ‘60’s) and 23 years with Environment Canada (a decade as head of vehicle emission control) the author accepted a ‘golden handshake’ in early 1996 and embarked on a third career as an automotive journalist. However, investigations in the latter intrigued him into researching (epidemiologically, using government publications in libraries around the world and, laterally, data on the internet) motorway speed limits and traffic safety. Following interesting developments along the way that research subject expanded quickly into road safety in general ... and now 20 years and 12 technical papers.

   Aware that only the ‘official’ data makes it into the national statistics he has made a point of also going down ‘where the action is’, both to talk with traffic police and to observe the roadways from which the data was coming. Most of that, ~68,000km on rental cars, was done in Europe but he has also been chauffeured on roadways in and around Osaka, Sydney, Melbourne, New Delhi (in 2000 & ‘07) and Beijing (‘07) and sat front-row for bus trips in Korea and Australia (~2000kms in total). During seven weeks in Russia in Oct-Nov 2010 his gracious hosts added ~1000kms in, around and between Moscow and, 400kms to the east, Nizhny Novgorod. That research has resulted in now 12 papers in venues all around the globe (two SAE [8&32], five FISITA [12, 16, 37, 56&58], four ITS [51, 52, 53&57] and the present one with JUMV).
   The major result of those papers is the strong concurrence of road fatality rates with the four major economic boom/busts over the past five decades … 18 countries, every inhabited continent. This is explained by the happy, and deadly, daydreams in boom times being replaced by negative thoughts in the following recession. (The negative thoughts come often to our minds but we push them away … just in time to ‘see’, and avoid, the impending crash.).

   Very early in the author’s research, in anonymous discussions with individual police officers (8 police forces, 7 countries, 3 languages and 2 continents), they all identified the fundamental cause of crashes as mental distraction. After discussions with BMW engineers in 2000 the author now calls it the Absent-Minded Professor Syndrome (AMPS). Recently, the strong correlation, over 60 years of UK data, for fatalities/VKmT with the AADT (Annual Average Daily Traffic - an accepted measure of traffic density) has shown AMPS to be the precipitating cause of practically all roadway crashes.

2.0 GENERAL SPEED LIMITS (GSL - the same limit over the whole of a road network)
From his roadway observations the author has been able to see that the posted GSL, in every country, is that speed which 80%+ of the drivers are going 15 to 20kmph over! Moreover, in many of those countries, the public authorities have used non-science to falsely claim safety benefits from the imposition of those GSLs. 

2.1 ‘73/’74 On European Motorways: A Triple Tragedy
The ‘oil crisis’ recession in the mid-‘70’s was particularly tragic because some countries had, in late ’73, imposed a ‘fuel-saving’ general speed limit (GSL) on their previously unlimited motorways. In ’74 they were quick to credit those GSLs for the biggest 1-year drop in fatalities that has ever been seen, before or since! Unfortunately, no one noticed that several of their neighbours had NOT imposed speed limits but had the same large reductions in their motorway fatality rates. Scientifically, that which happened in every country cannot possibly be caused by something which happened in only some countries. 
The misinterpretation of the cause of the reduction, while understandable (but hardly excusable), resulted in the creation, or consolidation, of the “Speed Kills” policy among ‘public authorities’. This has led, in every developed country, to a triple tragedy:
1. Many hundreds more died each year because resources were diverted from effective safety programs (e.g. the ‘Rappel’ concept in France) to the setting/enforcing of GSLs;
2. Traffic officers have wasted much of their professional lives trying vainly to enforce the unenforceable (and this in their full and painful knowledge); and, of supreme importance,
3. A massive wedge has been driven between the public and their police because citizens everywhere resent being randomly selected from a stream of vehicles, all well over the GSL.
2.2 Forty Years of Non-Science
     [Those researchers who may have been involved in the studies critiqued below are asked to read Appendix B on p.12]

The studies cited as support for GSLs in ECMT’s* Speed Moderation [13 - *European Conference of Ministers of Transport] and those cited in External Vehicle Speed Control [19], have been reviewed in detail [33].
   The 12 traffic safety studies in the ECMT report ranged from the fifties to the early nineties. When re-analyzed 10 to 40 years later using information not available at the time of the study (e.g. longer term trends in relevant parameters and extant economic parameters) the benefits of GSLs were found to be invalid. This misattribution of the observed benefits to a new/lower speed limit is not, however, their major flaw. With three exceptions the analysis is based on ‘number’ (of accidents per time period) rather than ‘rate’ (of accidents per traffic volume). 

   Turning to the EVSC program their ‘best estimate’ of a 5% reduction of accidents per 1mph reduction in mean speed [21] is based on 19 data points of which fifteen* come from studies which analyzed on number rather than rate (and 11 lose all credibility when we note that they were from studies done between ’62 and ’76!). Since collisions are roughly proportional to traffic volume the failure to ‘control for’ this fundamental factor disqualifies these studies from further scientific consideration and thus for use in setting public policy. [*And of the four which correctly used rate for their analysis the two Swiss points indicate that a lower speed limit produced a small decrease on secondary roads but a small increase in accidents on expressways. The other two are from the Finnish experiment [18] in the late ‘90’s with lower speed limits in winter - showing a 10-14% reduction that is consistent with such a ‘3S’ limit (Situation Specific Speed Limit) having a high degree of credibility with the public.] 
2.2.1 Speed cameras (fixed or mobile) 
The non-science which justified the imposition of speed limits persists into the enforcement of those limits. Whenever the author becomes aware of claims of speed camera success he checks with those making the claim and has yet to find one agency which has accurately measured traffic volumes before and after the installation of the speed cameras. Moreover, several coroners’ reports in the UK have attributed fatal crashes to sudden braking when a speed camera was spotted.

   Before speed cameras the police, using radar, would never set the speed trap in a dangerous section of the roadway because they might cause a crash. With the technology to safely monitor speeds and impose fines in those dangerous sections the operators have not done so but, from the author’s roadway observations in Europe and North America, have installed them at the start of a long straight section … often downhill.

2.2.2 Red-light cameras 
The non-science with respect to success claims persists into the most recent technology. Moreover, many are issuing fines for 1 second into the red. While technically illegal, this tiny infraction is perfectly safe because even a racing car with a countdown to the green couldn’t contact a red light runner even a full second into the red. A better use for this technology will be discussed in sub-section 5.3 below.

3.0 ANECDOTAL SUPPORT FOR AMPS AS THE PRECIPITATING* CAUSE OF CRASHES

*i.e. if that cause were not present the crash would not have happened

“Anecdotal” incidents and ‘first person’ dialogue are not normally present in a technical paper. Please take a moment to read Is traffic safety a ‘social science’? in App. A.
3.1 Twenty Years of Paying Attention to Inattention (for brevity this sub-section will be written in the first person)
Actually it’s been much more than 20 years. Already in the ‘60’s as a transport officer I had recognized the phenomenon of prolonged mental distraction at the wheel. I was calling it ‘going on autopilot’. Just like

‘the old grey mare’ of yesteryear your car can get you from work to home without conscious control by you.

   In response to “Could it be that (advanced drivers) actually are less prone to AMPS?” I replied,
 “I don’t think so. I have been trained in Defensive Driving, including Commentary Driving, and have read a great deal about racing technique and car control and have practiced those techniques in various amateur motorsport activities over the years. When the truth about AMPS on the motorways of Europe jumped off the computer screen at me, my first thought was, “Of course! How can anyone keep their mind on their driving in such a boring situation.” However, in the next few weeks, while driving around Ottawa in city traffic, I discovered, now that it had been brought to my attention, that I was in AMPS 80% of the time!”
   In another email conversation I wrote,

“In closing I have just noted your reference to non-correlation with ‘improved training’. Unfortunately, AMPS … may be negatively affected by an increasing skill level (in the sense that a negative is becoming more negative). In a conversation with a Ferrari engineer at the ITS Congress in Turin in 2000, wherein I told him about AMPS, not only did he nod in agreement but he immediately replied, “Michael should be your ‘poster boy’.” Explaining that, twice in the late ‘90’s, he threw away the car when he was all alone in the lead and came back to the pits apologizing for a lapse of concentration. I have also read somewhere that he rear-ended someone in everyday Munich traffic. Anyone like to claim that Michael Schumacher hasn’t received adequate driver training?

   Actually, now that I think of it, my own answer must be that he has not! Driver training will never be ‘adequate’ until it includes at least an hour dedicated to a discussion of AMPS and end with a half hour discussion of Section 12.2.2 in my Paris paper ...” see http://alsaces.ca/2F98S565.pdf 

…I was invited to that Turin Congress by BMW to present my research at a special presentation of their recent ‘active safety’* technology. At one point in the presentation, shortly after explaining AMPS, I asked for a show of hands from those who could remember a recent AMPS episode in their own driving. Half the audience put up their hands! Somewhat later, after describing the incident to an engineer, he replied, “And the rest were lying.” (*The automotive industry in general, and BMW in particular, are way ahead of public authorities in recognizing the importance of mental distraction in crash causation. They have devoted much research to developing electronic technology to alert drivers to impending crashes and to automatically apply the brakes if the driver does not react.).

   The on-the-scene police reports in many countries contain a tick box for “looked but did not see” (Note: Those tick boxes are there to save the officer’s time of writing observations which occur very often.). I had often observed such incidents in my own driving … and that long before I started researching traffic safety. The typical incident occurred when turning left at a T-intersection. After stopping and automatically looking left, right and left again I would make the turn and then, to my surprise, notice a vehicle (often a large truck!) much closer behind me than I thought safe. 

   I now describe such incidents colloquially as: 

“The retina picks up the light rays and transmutes them into electrical pulses and sends those pulses along the optic nerve to the visual cortex in the back of the brain which then retransmits to the frontal cortex (da big Boss).  However, when in AMPS ‘da big Boss’ is not taking calls! She is busy with other matters and is not scanning the visual cortex for developing crash situations.  On this side of the pond the phrase ‘inattentional blindness’ has appeared in some quarters to describe this phenomenon.”

3.2 Written testimony from the American economist, Dr. Milton Friedman 
The author has elsewhere described the postal communication with Dr. Friedman as follows: 

“As a result of me using his name in the “Friedman Flatspot” discussion in my first traffic safety paper I have three letters from Dr. Friedman. In the first he encouraged further research with, “Too juicy a subject to drop.” In the second he provided an important explanation* for one of my observations in the traffic safety data from the ‘80’s and in the last, written four years before his death in late ’06, he states that he is “fully persuaded” that my analysis of the connection between the fatality rate and economic conditions is correct.

*“I reply only to note that while M1 had a pretty good relationship … up to 1980, the changes … in the monetary system … have altered that … . M2 or M3 shows about the same relationship to the business cycle before and after 1980; M1 does not.” 
   That incident with M1is a powerful confirmation of the AMPS Theory. An engineer, with no prior knowledge of this change in M1, was able to see it written in blood on the world’s highways.”
3.3 Conversations with laypersons (again first person is used)
When I discuss AMPS with laypersons most are in agreement and many recall something like, “Just last Thursday I got into my car and drove home from work. When I arrived in my driveway I could not remember a thing about the trip!” In a similar vein, but in the opposite direction, when, standing in the kitchen of his home, I showed my Paris paper to a friend from the ‘70’s, an engineering doctorate with an European car manufacturer, he replied, “You are absolutely correct, Al. I can get into my car in the morning, drive the 15 minutes to work and, in walking across the parking lot to the office, I cannot remember anything about the trip.”

3.4 From ‘Special’ to ‘General’: The Einstein Moment for the AMPS Theory
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Fig. 2 - Motorway Fatality Rate (per 10^9VKmT) and Traffic Density (AADT)
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y = 4E-05x3 - 0.007x2 + 0.3231x 

R2 = 0.70

NOTE:  Three 
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markers) have been 

excluded from the 

regression.  (The 

arrows show the 
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seatbelt usage 

increased to 95%.)  

Austria & Belgium 

were  excluded  not 

only because of their 

'outlier' position but 

also because they 
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seatbelt usage and 

among the highest 

per-capita alcohol 

consumption.  Japan 

was excluded 

because of a concern 
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was markedly 

lighter and smaller 

than the typical 

European fleet. 

Regression equation after normalization 

for 95% seat belt usage

y = 4E-05x3 - 0.0069x2 + 0.3099x

 R2 = 0.72


Although the data for the “17 countries, every inhabited continent” [16] generally showed the same boom/bust in both economics and the roadway fatality rate the author was somewhat concerned by data from South Africa. (graph shown at right) Fortunately some research into the history of the country explained the anomaly:
“The mid-80’s in South Africa show relatively poor economic conditions (Gut Feel Economic Index 15 to 30% down – remember, the graphed numbers are divided by 4) yet the fatality rate is distinctly above the trend.  This was exactly the time of the ‘death throes’ of apartheid with widespread riots followed by the scrapping of the passbooks for blacks in mid-’86.  It is highly probable the population had much on its collective mind other than economics … or driving.”

Much later he realized the analogy with Einstein’s progress from the Special to the General Theory of Relativity. The AMPS Theory had been based ‘specially’ on the ‘economics of the moment’ affecting the fatality rate. The South African experience moved the Theory to ‘generally, anything which can catch the attention of the whole driving public’ … and to the General Theory of AMPS and the Traffic Fatality Rate.

3.5 AMPS is in the human genome …
   … and in many languages all around the globe! Appendix C (an excerpt from the 2007 ITS Beijing paper) discusses the importance of including AMPS in young driver education while showing 8 idioms and two synonyms for AMPS in languages as varied as Chinese, Arabic and Russian.

   This clearly supports AMPS as the precipitating cause of all roadway crashes … everywhere in the world. We are the same distractible humans, no matter the colour, country or culture.
3.6 “Shared Space” (see http://en.wikipedia.org/wiki/Shared_space )
Shared Space is a traffic management approach which provides priority for "vulnerable users" (pedestrians, cyclists) over vehicle drivers by removing all regulatory signs such as road surface markings, stop signs, and, especially, traffic lights. No longer having regulatory priority, drivers are forced to both reduce speed and maintain their attention so as to cede priority to any pedestrian attempting to cross the street ... even in the middle of the block. Also with no need to stop at intersections or worse, sit at a traffic light with zero cross traffic, travel time is reduced for both drivers and pedestrians.
   In the Netherlands, transport planner Hans Monderman (now deceased) was an early experimenter with Shared Space in the small Dutch town of Drachten. Only three of the original fifteen sets of traffic lights remain. Crashes at one junction where lights were removed dropped from thirty-six in the four years prior to the introduction of the scheme to two in the two years following it. Tailbacks (traffic jams) are now almost unheard of at the town's main junction, which handles about 22,000 cars a day.
   "When you don't exactly know who has right of way, you tend to seek eye contact with other road users,'' he said. ''You automatically reduce your speed, you have contact with other people and you take greater care." Although that quote makes no explicit mention of mental distraction, the phrases “tend to seek eye contact” and “you take greater care” leave no doubt that he had understood that the safety benefits of Shared Space result from a large increase in attention to the driving situation.

3.7 Roundabouts (see http://en.wikipedia.org/wiki/Roundabout )
Although the author has done little research on roundabouts he has some 68,000kms of roadway observation on rental cars in Europe. There are many in the UK, Belgium and Germany and they are ubiquitous in France …and there are many in and around his home town of Ottawa, Canada. 

   Because he has been ‘paying attention to inattention’ over the past two decades the author has noted that, while a driver can remain on ‘autopilot’ for the long straight stretches and the occasional right-angle turn of the work trip, a roundabout cannot be navigated while in AMPS. It demands precise steering around the S-curve required for even the direct, straight ahead route. Moreover, he has also observed that the driver remains attentive for several blocks after the roundabout. (see http://en.wikipedia.org/wiki/Roundabout )
[image: image3.emf]Fig. 5 - Motorway Speed Limits (GSL's, in kmph) and 

         PAST Model Residuals (as % +or - of fatality rate norm)

y = 0.3376x - 39.764

R

2

 = 0.0656

y = -0.076x + 10.089

R

2

 = 0.0037

-50.0

-40.0

-30.0

-20.0

-10.0

0.0

10.0

20.0

30.0

40.0

50.0

80 90 100 110 120 130 140 150 160

General Speed Limits

PAST Model Residuals

All 10 Countries

Linear (All 10 Countries)

Linear (w/o Sweden)

There is no GSL on the German 

Autobahns.   To correspond to the 

observed speed distribution in other 

countries 140kmph was entered as 

"that speed which most traffic is 

travelling 20kmph 

over

." 

(If Germany  is excluded from the 

regression the slope decreases to 

0.2134 ... and the R-squared is 

slashed to 0.0148.)

CDA

S

CH

DK

NL

USA

UK

FIN

F

D

with Sweden excluded as an 'outlier'

(because of very low levels of 'drink driving')

y = 

-

0.076x +10.089

R

2

 = 0.0037



4.0 THE OVERWHELMING IMPORTANCE OF AADT
The author was very surprised at the importance of AADT whether in comparative studies among countries or in longitudinal studies within a country. For years he had been thinking that the long term declining fatality rate shown by every developed country resulted from passive safety improvements. As they were applied to new model vehicles it would slowly increase the percentage of vehicles so equipped until practically every car on the road had them. Indeed he was calling it the “technology trendline”. As you will see in the following, AADT, as a totally insidious confounder, is arguably having a larger effect than all those passive safety improvements.

4.1 AADT on motorways
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In Exhibit A above, Fig.2 shows the 3rd degree polynomial trendline for fatalities/vkmt against AADT (traffic density). It has an R2 = 0.72 for ten industrialized countries which is interpreted to mean that 72% of the inter-country differences in their fatality rates is explained by AADT. In Fig.5 we then use the ‘residuals’ (the % difference, + or -, of each country from the trendline) from Fig.2 as the Y-axis with the posted speed limit as the X-axis to determine how much of the remaining 28% is explained by their differing motorway GSLs. The R2 of 0.0656 for the straight trendline suggests strongly that the answer is ‘none whatsoever’.
   The shape of that 3rd degree trendline in Fig.2 has been confirmed by longitudinal analysis (60yrs) of ‘all roads’ data in the UK. (see next sub-section) With the confounders discussed in the author’s ITS Dublin paper [57] accounted for, the R2 rose to 0.99! It is explained in F2004V297 [37] as follows:

This epidemiological observation, while fatal to the Speed Kills Theory, is completely in keeping with the AMPS Theory of ‘Accident’ Causation and can be fully explained by the ‘tibii’ - time interval between interaction incidents.

   In simple terms, denser traffic is safer (per VKmT) because each driver has frequent 'interaction incidents' and thus is intensely aware of the need to keep her/his mind 'on the road' rather than on business or family matters.

   In average densities on the other hand, in which all vehicles are moving quickly and (apparently) safely, there is a sense of routine rather than of danger.  The tibii is much longer and much more of the driver's mental activity is devoted to non-driving tasks … and often doesn't get back to driving in time to avoid a collision.

   In low density traffic, although much time is spent in AMPS there is more distance and time between vehicles.  Thus each vehicle which comes within a possible conflict range is sufficiently unusual that it 'catches the drivers attention' before the conflict becomes a collision.

   The lower speeds observed in denser traffic can also be accommodated within the AMPS Theory.  As the driver has ‘the mind’ frequently brought back to ‘the motion’ the speed is lowered by the driver, either consciously (occasionally) or sub-consciously (most often), in accordance with a, probably sub-conscious, perception of greater risk.

Thus, if relative AADT is not accounted for in fatality rate comparisons, the truth of the comparison will never be found. Moreover, in the pursuit of Vision Zero some important confounders (such as differing alcohol consumption) may never be identified and corrected.

4.2 AADT explains many things in a longitudinal study within a country
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In Fig. 1, from Ref. 57, above we are only examining ‘vehicle occupant’ fatalities because the inclusion of ‘vulnerable users’ (pedestrians, cyclists and users of motorized two-wheelers) introduces a large number of confounding factors.

   Turning to the introduction of seatbelts its insidious nature can be clearly seen in the vertical distance between the solid (w/seatbelts) and the dashed (w/o seatbelts) black regression lines. 
   However, that falling trendline is roughly 42 degrees from the horizontal … and the ‘w/o seatbelts’ line only raises it by 9 degrees to 33 degrees. Some of that 33 degrees could be due to the much safer motorways growing from 0 miles in 1958 to 2200 miles in 2008. Some could also be due to infrastructure improvements but, as we have seen above, nothing whatever to the imposition of general speed limits. It thus appears that the increasing traffic density is having an effect two to three times greater than passive safety improvements,
   Although the horizontal axis is traffic density, each of the data points is the fatality rate for the AADT in successive years. The AADT for several key years is indicated by the year printed vertically along the axis.

Even with that spectacular R2, the upward curve at the end of the data range of the 3rd deg regression for the w/o seatbelts data has no real credibility. Following the scientific modeling discussed in Appendix A, the 4th deg. polynomial was explored and produced a slightly better R2! … and a credible value/shape even when extrapolated 1000 AADT units into the future! Similarly, in order to maintain credibility at the right hand end of the blue regression line it was necessary to use the 5th deg. polynomial. It is thus recommended that researchers should be careful to explore several polynomial degrees for the regression line to ensure credibility at both ends and thus the best accuracy in calculating residuals and other matters.
   Note that the black dots for the years affected by ‘the economics of the moment’ were not included in the regression calculations but have been reinserted as a separate data set. They are not everywhere chronologically sequential. A recession could reduce the VKmT and thus the AADT from one year to the next. The current recession decreased AADT from 2007 to 2011 as VKmT decreased with the deepening recession.

   To the layperson those black dots seem quite random. But an economist, with reference to the key years shown on the x-axis, would be able to ‘see’ each decadal boom/bust in the economy ‘mirrored’ in those black dots.

5.0 A ROUTE MAP TO VISION ZERO – A Problem Well Stated …

[This section, except for sub-section 5.1, first appeared in Ref. 56. It is shown here with a few additions because Sections 3 and 4 above provide further proof of AMPS as the precipitating cause of all crashes and thus further support for the recommended actions by traffic safety authorities to get us back on the Route to Vision Zero.
 … is a problem half solved. Science has just shown us that AMPS is the precipitating cause of all crashes.  Had ‘public authorities’ understood this 40 years ago nothing could have been done about mental distraction. However, with ITS now available one can be very optimistic about the second half of the route to Vision Zero – several ‘roads’ on that ‘Route Map’ are discussed below.

   The current ‘Command and Control’ (C&C) paradigm for traffic control has never worked well. Traffic managers must drop C&C and use ITS to create a new paradigm of A&A – Advice & Assistance. Vehicle Infrastructure Integration can deliver vital roadway information ‘just-in-time’ to an alert human brain … and do it in a manner that will also issue a ‘rappel’ to a non-alert brain.

5.1 Maximize use of both Roundabouts and “Shared Space” Areas
Roundabouts are a relatively inexpensive solution to roadway junctions from residential areas to major thoroughfares. For smaller roadways the center circle could be only a few meters in diameter and need not be raised significantly. It could only be painted on the surface or perhaps made up of a layer of bricks (with the surface tapering from the center to the street surface to facilitate snow removal). In that way larger trucks and buses (even articulated buses) can easily make the traverse by running over the center.
   For pedestrian safety those bricks should be used to create a triangular ‘safe spot’* between the entry and exit lanes for each roadway. In that way pedestrians can cross each lane separately while waiting safely to cross the second lane. (*Those ‘safe spots’ would not be necessary in Shared Space areas.)
   Note that the benefits of a roundabout (a win, win, win for safety, cleaner air and energy conservation) will be lost if the next junction has a traffic light and is too close. High volume tailbacks from that traffic light could completely block the roundabout.
   Shared Space also creates the a/m “win, win, win” whether created in a city center, a suburban shopping center or school zones. Moreover, with mini-roundabouts replacing the lose, lose, lose of 4-Way Stops in residential areas (which have relatively high volumes of pedestrian and cyclist traffic) those 3 wins for Shared Space would be even greater. 
5.2 Extensive Use of 3S Limits

There have always been specific speed limits on sections of the German autobahns and, in contrast to other countries (where 15-20 km/hr over is the norm), they are obeyed because they are set at speeds which ‘feel right’ to an alert driver.  More recently Germany, among others, is also making very good use of Situation Specific Speed (3S) Limits.  The computer collects data on such things as traffic volume, visibility, precipitation, temperature and then puts the appropriate limit up on a Variable Message Sign. 
5.3 Eliminating ‘Red Light Runners’ 
Although a mind in AMPS cannot ‘see’ a steady traffic light they can be ‘assisted’ out of that dangerous reverie by a flashing light. Many jurisdictions currently use an upstream flashing light when a traffic light, hidden from on-coming traffic by topography or infrastructure, is about to go red. The expansion of that idea, preferably using strobe lights, to all suburban roadways should dramatically reduce intersection collisions. The author suggests also a speed camera and a 2-stage strobe. When the camera detects a potential ‘red light runner’ the second, faster, strobe would be activated for both the ‘runner’ and also for cross-traffic.
5.4 The 5C Route to Vision Zero on Motorways 
Ref. 32 shows why and how we can “Cancel Collisions by Creating Courtesy Corridors” on our motorways. Skidmark counts, on motorways around the world, (6 countries plus observations in several others) show that these ‘near-misses’ are overwhelmingly (fifty to ninety percent) the sequelae of badly managed merge operations. A graphic (from Fig.1 of Ref.32) of the consistent three ‘clumps’ of skidmarks at each junction has been reduced and inserted here. That research has shown that the AMPS Theory provides the only coherent and consistent explanation of the precipitating cause of these merging problems. 
[image: image8.jpg]


   An early warning system, consisting of entry detection and electronic transmission of a ‘rappel’ to oncoming drivers, can both eliminate collisions and improve traffic flow substantially.  The basic intent of any system should be to alert oncoming drivers to extend normal human courtesy to entering drivers, i.e. either move smoothly over to the passing lane if traffic permits or reduce speed (e.g. a strobe light pointing up the slow lane and placed above a sign “80km/h this lane when light flashing”) 

6.0 CONCLUSIONS 

1. Mental distraction (AMPS) has been shown as the precipitating cause of all roadway crashes. For fastest progress to Vision Zero public authorities must seek ways to assist drivers out of AMPS in critical situations. 
2. Inter country comparison of traffic safety programs can only be done accurately by first creating a graph and a regression line of their fatality rates against AADT and then plotting the residuals from that regression line against the safety parameter of interest.
3. The ‘Speed Kills’ mantra has long been falsely supported by non-science. Traffic legislation should be changed to follow the autobahn practice and make all current motorway general speed limits ‘advisory’ and to increase the use of ‘Specific’ and ‘Situation Specific’ Speed Limits.
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Appendix A: Discussion of scientific methodology used

Fatalities per traffic volume or Coincidence is not (necessarily) Causality  The author has been careful to use the metric fatalities per distance travelled in all his research whether longitudinal studies or examining the effect of a regulatory change by using the two- or three-year periods before and after that change, while also attempting to account for any other known confounders in the study period, e.g. increasing seatbelt usage.

Scientific modelling  In graphing the relationship between two variables it is often of great practical value to confine an investigation to a limited range of the independent variable. Although it is well known that the regression line for such ‘limited range models’ will make non-credible predictions outside that limited range, such predictions are usually discarded as being irrelevant to the work at hand. However, there is a much more insidious danger.
   Math is a tool (today's computers are only a means of doing the math more quickly) to help us understand the physical world rather than a mathematical description of how the physical world should perform. That 'tool' operates on a numerical representation of the various elements of the physical world which we provide to it. If we have overlooked an important element the 'tool' cannot search for and insert it. The calculated result will thus be deficient ... and that deficiency will be in direct proportion to the importance of the missing element.

   We are often using math to 'draw a picture' of the relationship between two variables. We will use the resulting 'picture', i.e. the regression line, to pass judgment on the traffic safety programs of various countries according to their deviation from the 'average' line. If that judgment is to be accurate that ‘average line’, i.e. the ‘model’, must be correctly positioned all along its length.

   Now the 0,0 data point is not only the most accurately measured relationship between the two variables, it is also completely free of the confounding variables (roadway infrastructure, economics, weather etc.) which are 'known unknowns' in all the other data points. Moreover, forcing the intercept through the 0,0 point will materially affect the position of the line throughout its length. Thus, in the search for the true "model", the provision of this "important element" to the math 'tool' is not only useful, it is imperative!  

   Similar considerations apply with equal force at the other end of the data range. A model which makes non-credible predictions for points near the end of the data range (either inside or outside that range) must be rejected in favour of a model which makes more reasonable predictions, regardless of the respective correlation coefficients on the range of data being examined.

Dominant causes and measurability  Suppose that, of 5 known causes , #1 accounts for 60% of fatalities and the other four 10% each. That level of dominance, not unusual in such a complex of causality, means that a 10% change in the dominant cause produces a 6% change in the total. But the same 10% change in any of the other causes would produce no measurable change in the total. In fact, even in the unlikely event that 2 or 3 happened to change in the same direction, they might not produce a ‘measurable’ change in the total. Thus, if a particular variable cause can be shown to correlate with the fatality rate it must be a dominant cause.
Is traffic safety a ‘social science’?  As the author has probed ever deeper into the fundamental cause of traffic crashes he slowly came to a curious conclusion. Although each driver is isolated in her/his potential ‘metal coffin’, traffic flow, including a flow breakdown due to a crash, is a function of human interaction. The Concise Oxford defines ‘social science’ as “concerned with the mutual relations of men or classes of men”. Thus any engineer or scientist who is researching traffic safety is engaged in a ‘social science’.

   However, in the social sciences, it is normal to use only the correlation coefficient itself (i.e. R rather than R2). This can be confusing on first exposure because both “jargons” imply that the divide between ‘good’ and ‘very good’ correlations is around 0.7 … but the physical scientist is referring to R2 and the social scientist to R*, i.e. an R2 of 0.5! (*precisely because the social scientist is trying to find truth buried in a host of known and unknown confounders)

   This assumes a greater significance when, as the author finally found the data to explore traffic density and the fatality rate, he consistently found an R2 of 0.7 or better!
Appendix B: A PERSONAL NOTE TO RESEARCHERS PAST
My papers over two decades often critique the research done in the previous half-century.  This should NOT be construed to mean that I consider myself to be superior, intellectually or otherwise, to my predecessors.
   I have had the benefit of MUCH better data and thus 20:20 hindsight to see the effect of confounders unsuspected at the time of the original research.  Also, I was supported by a full pension from the federal public service and also by magazine editors in Canada and the UK. I was thus free from the time-consuming administrivia which is indigent to bureaucracies everywhere – including in my ten years as head of vehicle emissions control for Canada.
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Figure 1: Typical ‘three group’
pattern of vehicle skidmarks at
expressway entrance points

(the long, ‘semi driver looking for a hole’,
marks do not, of course, occur at every entrance
but often enough that they are shown here)




   Of supreme importance I was also free to follow Lady Serendipity’s pointing finger (and seductive smile!) to interesting developments along the way without the tedious task of gaining permission from superior officers, or applying for a research grant, to investigate them. It has been one helluv’n interesting ride. (
Appendix C: Excerpt from 2007 ITS Beijing paper [52]


ENSURE THAT AMPS IS INTEGRAL TO EARLY DRIVER EDUCATION
In the author’s discussions with laypersons he has found that AMPS is instantly understandable and that most are able to recall recent instances of AMPS while driving. Moreover, casual research has revealed that most (probably all) languages have a colloquial idiom for ‘an absent mind’ (see textbox - Also many European languages easily translate AMPS, e.g. German “Zerstreutesprofessor”, 

Hungarian “Szórakozott Professzor Úr”).
   It is thus very probable that any country using their idiom in a safety campaign would see an immediate, and very rewarding, improvement in traffic safety.

   For the past fifty years the 15-24 age group has died in traffic at double their percentage in the total population. Moreover, data from Switzerland in the early ‘70’s [10] and the former communist countries in ’89-’92 show that this group has an even greater disproportionality in the early stages of an economic boom. Because that age group will be the major ‘drivers’ of their  economic growth developing countries must ensure that early driver education emphasizes the dominant role of mental distraction in collision causation.

The ‘economics of the moment’ … is a major, and VERY insidious, confounder in the analysis of the result of any traffic safety program. If the imposition of a lowered speed limit happens to coincide with the beginning of a recession the drop in the crash rate will be credited to that speed limit.


   Moreover, it is easy to understand that the following 3-part tragicomic drama could be created by economic swings at the local level. (Ref. 16)


“1. during an economic ‘boom’ the highway fatalities rise suddenly as too many drivers indulge in pleasant daydreams about their new economic opportunities;


2. after many months of pressure to “Do something!” the politicians impose a new/lower speed limit and the signs are put up just as the boom is turning to ‘bust’; and


3. the following economic recession pulls the fatalities down, to even below pre-boom levels …  and … the politicians (credit themselves) for this great improvement in traffic safety.”





��


Exhibit A: Showing the general shape of Figs.2&5 from F2004V297 [37]





NB: The textbox just right of center speaks of problems with VKmT calculation. Investigation by the author suggests it was instead missing increases in road length from 1986 to 1993. The DfT data tables show annual increases of about 0.6% up to ’92 and then a full 6% in 1993. The missing increases in road length combined with apparently normal increases in VKmT produced large but false increases in AADT which were then ‘corrected’ in the ’93 statistics.


   FORTUNATELY, in trying to adjust the observed values to correct for the ‘economics of the moment’, the author found that the least subjective result was obtained by simply removing the data points (the black dots on the graph) which were clearly affected (+ or -) by the ‘economics of the moment’. Thus, because the years between ’86 and ’92 encompassed a boom/bust, they were left out with the other black dots and DfT’s problems with total road length do not affect the four regression lines.





Notes for reading Fig. 1:  The solid black line is the regression line for the ‘observed’ fatality rate, i.e. those fatalities recorded in police records. The blue line as a 5th degree regression restores credibility at the far end of the line. The solid black dots were not included in either regression line. 


   The pink squares show the ‘calculated’ values for what the fatality rate would have been if seat belts (and other ‘passive safety’ measures) had never been installed on UK vehicles. The top two lines - the black is a 3rd degree regression while the pink is 4th degree - are therefore shown dashed because they are regression lines based on those ‘calculated’ values.





Curriculum Vitae


   Al was a ‘car nut’ (fou du volant, hat Benzin im Blut) already at age 12. He won a military scholarship for his BSc. in 1962 and then was a transport officer in the Canadian air force for eight years (with 2 years each in France and Germany in the later ‘60’s – where he met and married a Black Forest girl).  He resigned his commission in 1970 to finish his BEng. (1972) and then joined Environment Canada for 23 years, with a decade as head of motor vehicle emission control. He accepted a ‘golden handshake’ in 1996 and decided to “keep the music going*” by becoming an automotive journalist.  Unfortunately for his bank account his research for an article on motorway speed limits and crash rates ‘distracted’ most of his time over the next two decades into researching traffic safety – 68,000kms on rental cars in Europe and, with this one, 12 technical papers presented in venues all around the globe.


(*His advice to young people just starting out in the work force is, “If you can arrange to make your hobby your career you’ll never ‘work’ a day in your life!”)





Contact information The author pro-actively solicits contact and individual or group discussion whether by ‘snail-mail’ or electronic means. Moreover he has a flat-rate, long-distance phone plan. Therefore, an email – � HYPERLINK "mailto:al@alsaces.ca" �al@alsaces.ca� - with the subject of interest, a phone number and a convenient time for a chat, even lengthy, will cost him nothing extra.


 Postal Address: A C Gullon, 218 Twyford St, Ottawa, ON, K1V 0V9





AMPS is in the human genome!


By soliciting family, friends and colleagues the author found idioms supporting AMPS as a basic human problem in languages all around the globe.





Chinese - characters for “Your mind is not here”


�





Spanish - We usually say "está en las batuecas" o "está en babia" o "está en la luna de Valencia"





Hebrew – phon. sp. ‘pa-zoor nefesh’


פזור נפש  (literal trans. “scattered mind”)





Russian – pассеянный , phon.sp.'rahsayanny' (very close to “absent–minded”) 





French – Il est dans la lune! (He’s on the moon!)





Polish – mysli o niebieskich migdalach (thinking about blue almonds)





Arabic – two idioms, w/ different connotations


� Sareh, (absentminded; performing a task without being aware of events in the surroundings)


� Sharad, (daydreaming; freely doing things without logical awareness)





Hindi.- phon. sp. ‘bhool bhullekurhd’ (Your mind � is not on what you should be doing)





[For the psychologists among us: at least 6 of the 8 were supplied by women … often after I had asked their spouse!]








