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Extractng cha ract ristt unc tionsfrom ¢ row ing popuk tions
—exampksfron relebility,epdemiolgy,climat and tnfit s Etyre=sarch.
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Abstract

0 bjectT o predict the fitu re outoom e based on reported reponse togrow ing popu EbnsBy
popu Etbn Bhere m ent am eassl re ofany physial obect oractivity capeb ke of auaihg anefiect.

I ethodsA satettaldisrbutibnw asassim ed eb ke to chaatterize the repons to agtepy 2
ihaezaee ofthe activity cau g the efiect. T he paran eterscharacterizing thisd =ributbn w ere varied
10 best fit reported data Findlly ,the sen e dEtributibn w asused to estin ate the Titure lrepon=e to
historicand Titu re popu |tbn incleasesT he d|trbution cou H be asssim ed represntative to either
thew hole popu EEtibn or i<t to part ofit (e.g. assib-popu Etibn ofw ek patsaudahg ealy Gllires

B adground: h 1978 the authorpublEhed apaperdesribing hov  bg+om alderbutibnsofv esk
partsoou H explan eady Hiliresan ong ebectionic devinesg[ 1] .T he principesofextracting sich
chaacterticsion rieported fel use dataw ere fastoutlined in 1987 ,[2] ,addressing fieH reliEbility
andlyssofectioniccom ponentsand o traffic ssety Bsiess I 1995 aprojct darted to devebp
m odem com puterm ethodsbrthe andysssoffiet il re data,and n 1997 the res kw agpresented
ataoconerence Nl Boon,[3].T hese m ethodshecan e siccessl Il used in the daily reliebility

s neillance oftelbocon m unication prodl ctsbased on nstali N volim esand repargtateticsion
allaound thew ortl.

T he pricpksused DrrelEbity and/ssofebctionicsy ere s depbyed Brus notherqu ke
diferent areag thatw llbe presented.

Reskbs
R elebility

I ot offieH relEbilty reportpenerated by thiem ethod w ere indcatrgfaill re ratesdechning by
tin e ,eg.dueto the detectibn and rem ovalofinherently w ek parts$ om etin esbriunatel qu ke
<Hom ,d cagsw here the Hill e rIate garted to increaee atersom e yearsofue w ere hund.
Exan pleswv llbe how n.

Thell adCov dEsas

I 1996 the authortook adb<se bok et datafiom the outhresk ofthell adCow diease calledBSE N
England. Ih atw o step analyssthe num berofB$ E-infected cow sthatw ere Saughtered Briood
conssim ptibn eadh yearw esfrst estin ated by thiam ethod.§ econd ,the regoon<e to thisinkected

m ezt i tem sofpeopk hit by the hum an versibn ofthe diease ,\C D W assiccessll Il etin ated
based onthe v aesieported et the tin e ,se [4].
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T iafficdeaths

A keady inthe report fiom 1987 [2] the use ofthe m ethodsbranalyzing and projecting tiafic
acentstrendsw ere highlighted. L ateron ktumed out thet the characterstic paan eteis
desrbing the rik of Ethal accentsin the trafic betw een 19754985 alo very acurately
prognosed Titu re death num bersyearby yearn the S w edish trafic. T hiew asfisthiphiiphited nthe
report of1997 ,[3].5 ihce the m odelhashow n to fit very w elito reported datauntiitoday ,the

Sw edEhR oad Adm hEration recently requested an indepth presentatipn orthem anagem ent and
theirexpents[5).

G bbalheating

T he gbbdacin ate change isachalienge to allofus) ne very in portant questibn istow hat extent
and how &t the gbbdlitem peraturew llincreaee due to the ssidden (i geobgial temm g increaee of
am ogpherccontentsofcabon dibxide €0 »)and othergreen house gagesGHG).S ince dataon the
gbbdtem perature and €0 , contentsw ere agaikEb e 9hoe 1850 kw agposbE to extrect the
chaacterstic paan etersofatem peratu re reponse Tinction. Futu re tem peratu rescan then eaelly
be estin ated by the m ethod. I the san ew &y kw agpossbE to use datafiom predictibnsdone by
the htergouvernm entalP anelon C Iin ate Change @ CC) o extract conegponding paran eteisthey
ha/e beenudang.ll e ound thet reported dataindicate thet the tem peratu re increaee w illbecan e
sibgatiEl higherthanw het F CC ainently axe projcting ,[6].-

I elanom aepiem ©

I thin the ssience ofepidiem Dbgy Gancerinciience trendsae often characterized by age and birth
year.T hem odelaused axe regressbn m ode By herem any paran etersae varied to it reported data
T here i5how ever,no physial badoraind to these m odels® the relbvance Hrextigpo Htibn nto
fiture trendsm gy be Iin iked.\| e desyned aphysialm odelofthe rigk thet an nikElskin dan age
devebpsinto m elanom abased on aancer rEk overtin e cam batted by adkin repaarprobability over
tim e.( urgeneram odelw asthen usd to Al Ete the m elanom aridk by age and alendaxrtine O
dllbwth cohort=ofinterest.( nly tv om odelparan etersy ere varied to fitcahl Bed age—
gandadized ratesy ith reported dataA rem akebly good ik 1o age-speciific detaw asarived &t ,both
Vs cakendartin e and vsbirthyear,[7].A m ore detaiied dessriptibn ofthe m odelw orkand res ks
given N ek [8].A aon petingm odelassim ed that the m an reason rincireasig m elanom arates

w asihcreasing $sin tanning hebitsT hiem odelloau H ,how ever,not be m ade to ik both reported age—
gandadired and age-specific data

Conclisbns? hysialm odelsean eadlly be tested again<t reported detaand becom e very ust Hor
prediction pupo.ll odelBbased onw rong physial assim ptibnsy llhave difitu Besto pass
theoretial and practal etsand w #llinthe end not it fiture data
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0 an Halberg ,bom 1942 receied al adterof’ cience degree in Ebctrical Engineering fiom the
TechniAll niversty ofC han ersin 1966 . A fterheading acom ponent engineering group w thinthe
Sw edeh Adm nEratanofT eleoan m uncatdionhew orked fran 1971 10 1981 asm anagerofthe

com ponent reliEbility uniktw thinBELLB TH Devebpm entAB . h 1981 he w asgopointed qu ity

m anagerw thin an Ericsson com pany.- Arom 1987 10 2003 Hallbergw orkedw ithin Ericson as

| uaiiicationardVendoraessess entll anager,? roduct n provem entll anagerand finely Shce
1998 asbwvmomm entall anagerriw o busghessaxeasy thin Ecsen. From 2003 orw axdsH alberg
hasbeen m anaging hisow n reseaxch com pany ,Halberg hdependent essaxdh.

Halberg hasoo-authored one book ebout bng tem reliebility oftechniaAl sysem sarthored 17
pubicatiosn relEbiity pumasand coterencesand ,% far, arthored 26 pubicatiaosinm edical
Jpumaksand conierences h 1996 Hallbergw asgopointed BExpert? elebility Engineeringw khinthe
Ericsson C orporatibn.
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