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A bstract 
O bject: T o predict the future outcom e based on reported response to grow ing populations. By 
population is here m ent a m easure of any physical object or activity capable of causing an effect. 

M ethods: A  statistical distribution w as assum ed able to characterize the response to a stepw ise 
increase of the activity causing the effect. T he param eters characterizing this distribution w ere varied 
to best fit reported data. Finally, the sam e distribution w as used to estim ate the future response to 
historic and future population increases. T he distribution could be assum ed representative to either 
the w hole population or just to part of it (e.g. a sub-population of w eak parts causing early failures) 

Background: In 1978 the author published a paper describing how  log-norm al distributions of w eak 
parts could explain early failures am ong electronic devices, [1]. T he principles of extracting such 
characteristics from  reported field use data w ere first outlined in 1987, [2], addressing field reliability 
analysis of electronic com ponents and also traffic safety issues. In 1995 a project started to develop 
m odern com puter m ethods for the analysis of field failure data, and in 1997 the result w as presented 
at a conference in L isbon, [3]. T hese m ethods becam e successfully used in the daily reliability 
surveillance of telecom m unication products based on installation volum es and repair statistics from  
all around the w orld. 

T he principles used for reliabilty analysis of electronics w ere also deployed for use in other quite 
different areas, that w ill be presented. 

R esults:  
R eliability 

M ost of field reliability reports generated by this m ethod w ere indicating failure rates declining by 
tim e, e.g. due to the detection and rem oval of inherently w eak parts. S om etim es, fortunately quite 
seldom , also cases w here the failure rate started to increase after som e years of use, w ere found. 
Exam ples w ill be show n. 

T he M ad Cow  disease 

In 1996 the author took a close look at data from  the outbreak of the M ad Cow  disease called BS E in 
England. In a tw o step analysis the num ber of BS E-infected cow s that w ere slaughtered for food 
consum ption each year w as first estim ated by this m ethod. S econd, the response to this infected 
m eat in term s of people hit by the hum an version of the disease, nvCJD, w as successfully estim ated 
based on the few  cases reported at the tim e, see [4]. 
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T raffic deaths 

A lready in the report from  1987 [2] the use of the m ethods for analyzing and projecting traffic 
accidents trends w ere highlighted. L ater on it turned out that the characteristic param eters 
describing the risk of lethal accidents in the traffic betw een 1975-1985 also very accurately 
prognosed future death num bers year by year in the S w edish traffic. T his w as first highlighted in the 
report of 1997, [3]. S ince the m odel has show n to fit very w ell to reported data until today, the 
S w edish R oad A dm inistration recently requested an indepth presentation for the m anagem ent and 
their experts, [5]. 

Global heating 

T he global clim ate change is a challenge to all of us. O ne very im portant question is to w hat extent 
and how  fast the global tem perature w ill increase due to the sudden (in geological term s) increase of 
atm ospheric contents of carbon dioxide (CO 2) and other green house gases (GHG). S ince data on the 
global tem perature and CO 2 contents w ere available since 1850 it w as possible to extract the 
characteristic param eters of a tem perature response function. Future tem peratures can then easily 
be estim ated by the m ethod. In the sam e w ay it w as possible to use data from  predictions done by 
the Intergouvernm ental P anel on Clim ate Change (IP CC) to extract corresponding param eters they 
have been using. W e found that reported data indicate that the tem perature increase w ill becom e 
substantially higher than w hat IP CC currently are projecting, [6]. 

M elanom a epidem ic 

W ithin the science of epidem iology cancer incidence trends are often characterized by age and birth 
year. T he m odels used are regression m odels w here m any param eters are varied to fit reported data. 
T here is, how ever, no physical background to these m odels so the relevance for extrapolation into 
future trends m ay be lim ited. W e designed a physical m odel of the risk that an initial skin dam age 
develops into m elanom a based on a cancer risk over tim e com batted by a skin repair probability over 
tim e. O ur general m odel w as then used to calculate the m elanom a risk by age and calendar tim e fo 
all birth cohorts of interest. O nly tw o m odel param eters w ere varied to fit calculated age-
standardized rates w ith reported data. A  rem arkably good fit to age-specific data w as arrived at, both 
vs. calendar tim e and vs. birth year, [7]. A  m ore detailed description of the m odel w ork and results is 
given in ref. [8]. A  com peting m odel assum ed that the m ain reason for increasing m elanom a rates 
w as increasing sun tanning habits. T his m odel could, how ever, not be m ade to fit both reported age-
standardized and age-specific data. 

Conclusions: P hysical m odels can easily be tested against reported data and becom e very useful for 
prediction purpose. M odels based on w rong physical assum ptions w ill have difficulties to pass 
theoretical and practical tests and w ill in the end not fit future data. 
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