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In 2002 I published an article forecasting that the rate of change in our lives was about to stop 
accelerating and indeed begin decelerating.[1] Today, with twenty years’ worth more data, I would like 
to revisit those forecasts.      
 
 
Review 
 
My article cited above had shown that “cosmic” milestones have been crowding into clusters from the 
beginning of the universe. These clusters of milestones have made their appearance more and more 
frequently and have given rise to an accelerated rate of change and complexity in our lives. I thought at 
the time that I was the first to have made this observation only to find out later that a whole movement 
with increasing number of followers was growing around it. The set of data that I had painstakingly 
collected for that article was used in one of the central graphs—and served as evidence for forecasting 
the Singularity—by Ray Kurzweil in his celebrated book The Singularity Is Near.[2] 
 
However, while Kurzweil argued for exponential (and double exponential) rates of growth to just about 
everything, I argued for logistic growth of change and complexity vs. milestone number, which is a more 
natural approach considering that a logistic function is par excellence the description of natural-growth 
processes.  
 
In my article I had tabulated 28 clusters of milestones of primordial and consequently comparable 
importance. Because there may be some ambiguity in the definition of “primordial importance” I 
reproduce here, as examples, the last three clusters of milestones in my data set, and I maintain that 
they can be reasonably considered to be of primordial and of comparable importance: 
 
Milestone-cluster number   Years before 2000  Events in the cluster 
 

26   100   Modern physics / radio / electricity / 
automobile / airplane / capitalism and 
colonialism 

 
27      50   DNA / transistor / nuclear energy / 

WWII / cold war / Sputnik 
 

28         5   Internet / human genome sequenced 
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Figure 4 from my article showed how an exponential fit compares to a logistic fit on the same set of 
data. My conclusion was (and still is) that the logistic fit was not only somewhat better in quality but 
also more appropriate.  
 
The fitted logistic curve turned out to be half-way completed around our times implying that we have 
been experiencing the highest rate of change and that such clusters of milestones will appear less and 
less frequently in the future, in sharp contrast to the accelerated rate advocated by the Singularitarians.   
 
Table 2 from the article—partially reproduced below—lists the forecasted timing of the next few 
milestone clusters according to the two fits, namely exponential and logistic. 
 

Forecasting the timing of future milestone clusters 
                (in years after the previous one) 

 
Milestone-cluster number              Logistic fit             Exponential fit 

      29                        38           13.4 
        30                        45            6.3 

      31                        69            3.0 
 
 
The Facts 
 
From the above table we can conclude that according to the exponential forecast we should have 
already seen three more “cosmic” events by now, one in late 2008 (1995+13.4), another one around the 
end of 2015 (1995+13.4+6.3), and a third one around the end of 2018 (1995+13.4+6.3+3). But we have 
seen none! Granted there have been numerous scientific achievements but none of importance 
comparable to such developments as electricity, nuclear energy, the transistor, DNA, or the Internet, the 
onslaught of which impacted society dramatically and immediately.  
 
Conceivably a cluster of achievements in AI, robotics, nanotechnology, and bioengineering could qualify 
as one cosmic milestone in the same way modern physics, radio, electricity, automobile, airplane, 
capitalism and colonialism had done at the turn of the 20th century (milestone-cluster number 26.) But 
these new processes are ongoing and are making continuous progress every day. They are all in the very 
early stages of their development and their impact on society is hardly felt yet. The timing of their 
primordial importance could be better positioned around 2033 (the next milestone forecasted by the 
logistic fit—namely 38 years after 1995) instead of years 2008, 2015, and 2018 forecasted by the 
exponential fit. 
 
 
A Very Simple Argument 
 
Kurzweil and many of the Singularitrians agree that all exponentially growing processes will eventually 
turn into logistics (S-shaped curves), but they argue that this will happen very long time from now, and 
that the ceilings of these S-curves may be unfathomably high, something impossible to estimate today. 
But I have a very simple rule of thumb to estimate an upper limit for the ceiling of a natural-growth 
process from very early data. 
 



The logistic S-curve describing natural growth is preceded and followed by states of chaos.[3] During this 
chaotic state large fluctuations prevent an overall trend from unambiguously developing. It is during this 
period that infant mortality takes place. In living organisms—such as plants—infant mortality typically 
occurs during the development of the first 5% – 10% of the organism’s final height. Therefore at the end 
of infant mortality the process can be expected to grow another 10 to 20 times its present size.  
 
We can use this rule by analogy for all logistic fits on variables describing processes of natural growth, be 
it in technology, economy, or other social endeavor. This does not mean that all growth will cease at the 
end of a logistic curve determined. S-curves are known to cascade.[4] There can always be further 
growth, which will follow a new logistic, triggered by unknown-yet technologies, discoveries, 
breakthroughs, or other events. But the approach does put an upper limit (a cap) on the ceiling of all 
well-established processes (i.e. those that have proceeded beyond infant mortality) as at most 20 times 
the present level.  
 
On the other hand, if the growth process has not proceeded beyond infant mortality yet, no forecasts 
can be reliably made because during this chaotic state turbulence may distort the trend, and moreover, 
because the whole process may not survive it.  
 
One way or another, unfathomably high forecasts cannot be justified, if we are dealing with natural-
growth processes; forecasting a Singularity amounts to pure speculation.  
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