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A mul ti tude of chronic dis eases are not yet clas si fied as be ing sto chas tic or de ter min is tic. The
pur pose of this work was to pro vide an adaptative soft ware tool which en ables de tec tion of
thresh olds for the cause-con se quence re la tion ships with a max i mum de gree of con fi dence
given the avail able sta tis tics. This tool is meant to be tested on ra dio ac tiv ity datasets, for
which the thresh olds ex ist and are well-known, then to be ap plied to other datasets on ra dio -
ac tiv ity and microplastics (en vi ron ment), an ti bi ot ics (phar ma co log i cal fac tors), and ni trites
(food in dus try). The main al go rithm for this sup port ing pro gram for health re search was
built as an uni tary pro ce dure for all sit u a tions, ad di tional covariance anal y sis on multi-fac tor
cases will be per formed, to gether with a scheme which ex pli cates the im por tance of trans fer
fac tors for the data re corded on var i ous sub stances (e. g. wa ter-fish-hu man trans fer for ra dio -
ac tiv ity and microplastics). The key el e ments are the non-bi ased datasets avail able and the al -
go rithms for con di tional prob a bil ity cal cu la tions and po ten tial thresh olds de ter mi na tion.
One very im por tant ac tion to take is sep a rat ing the ac cu rate and ver i fi able data from the
pleth ora of bi ased in for ma tion from the re pos i to ries.

Key words: sto chas tic pro cess, de ter min is tic pro cess, en vi ron men tal in flu ence, fuzzy logic,
bayesian sta tis tics, cor re la tion anal y sis

IN TRO DUC TION

Med i cal and haz ard data are be ing re corded in a
well-or ga nized man ner and stored sys tem at i cally, at
least since WWII, in or der to eval u ate var i ous pa ram e -
ters of in ter est for hu man health and to have a better
pre dic tion for the evo lu tion of the lat ter. Dur ing the
last years, an enor mous amount of data has been ac -
counted and many stud ies of the cor re la tions be tween
nat u ral or anthropogenic in flu enc ing fac tors have
been per formed. To cite a few ex am ples of the ar eas
we in tend to in ves ti gate, re cent and rel e vant ex am ples
are cat e go rized as ra dio ac tiv ity, food, drugs, ecol ogy
(es pe cially anthropogenic, emer gent, such as
microplastics) and their con vo lu tions.

All clas sic (frequentist) ap proaches are based on
the most com monly used def i ni tion of prob a bil i ties,
namely Pi = ni / nt with t   , where i is the event of in -
ter est, ni – the num ber of events of in ter est, and nt – the
to tal num ber of events. In other words it is ax i om atic
that the num ber of it er a tions of the same ex per i ment
could get as high as we need in or der to con sider with a
good ap prox i ma tion that cor rec tion fac tors of the re -

sid ual prob a bil i ties is 0 for any given set of events i1,
i2, ... ix, no mat ter how big x gets.

How about if we chose to an a lyze sig nif i cant nu -
clear ac ci dents? Ac tu ally, there were three of them (Three
Miles Is land [1] – 1979, Chernobyl [2] – 1986, Fukushima 
[3] – 2011), the worst ac ci dents in the his tory of com mer -
cial nu clear power fa cil i ties. The first two were due to a
con vo lu tion of de sign/se cu rity fail ures and hu man er rors.
The third was caused by a con vo lu tion of nat u ral di sas ters
and the in ca pac ity to an tic i pate a chain of con se quences. It
is ques tion able whether one or more of them was a Black
Swan [4] type event, as the faults could have been in tro -
duced in the risk anal y sis as non-im pos si ble case sce nar ios 
from the be gin ning (non Black Swan), which would have
avoided the di sas ters, on the other hand, we are (or at least
should be) now aware of the lack of abil ity of hu man kind
when it co mes to ap pre hend its lim i ta tions – as our per cep -
tion of sim i lar events at a dif fer ent scale makes them look
fun da men tally dif fer ent, which is false in the a pos te ri ori
anal y sis. This im plies pos si ble Black Swans which orig i -
nate in the non-ex haus tive set of al ter nate hy poth e ses con -
sid ered, so the like li hoods lose their mean ing. Any way, in
or der to per form (con di tional) prob a bil ity anal y sis on such 
a set of cat a strophic events, all we wish is to not make the
to tal num ber of events grow. Not to men tion a SARS ep i -
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demic/pan demic can be math e mat i cally con sid ered as an
event, and equiv a lent cases may be found in any do main.
It's ob vi ously better to adapt the math e mat i cal work frame
than to keep on look ing for better sta tis tics by grow ing
num bers. Here co mes the bayesian ap proach [5] into play:
con di tional prob a bil i ties with prior and pos te rior de ter -
mined by like li hood and ev i dence. In stead of the
frequentist ap proach, we rather use the con di tional prob a -
bil i ties for mula in the bayesian ap proach: Pos te rior =
=.Like li hood x Prior / Ev i dence. This way a prob a bil ity is
as signed to each hy poth e sis, in stead of test ing the hy poth -
e sis as a boolean prop o si tion. This is what we in tend to ap -
ply in or der to in ves ti gate the dis tri bu tions, per form ing
sta tis tic tests, and fi nally try to close the door on the de bate
for sto chas tic ver sus de ter min is tic type ef fects gen er ated
by dif fer ent sub stances. This needs to be val i dated for
given de grees of con fi dence, as sump tion va lid ity and
model ac cep tance. Our in ten tion is to in ves ti gate if a
thresh old ex ists be tween in di vid ual to col lec tive level, and 
if yes, by what kind of sam pling it is rea son able to treat
such prop er ties us ing fuzzy logic for a given pop u la tion in
or der to cat e go rize ef fects as be ing sto chas tic or de ter min -
is tic [6]: this is the role of THRESHCHRONIC, a novel
soft ware un der de vel op ment.

MA TE RI ALS AND METH ODS

Tools

The tools needed are mainly the math e mat i cal
model/frame work and the al go rithms&code for prob a -
bil ity cal cu la tion and sim u la tions. First of all, we must
con sider the in fer ence lim i ta tions, which are due to the
im pos si bil ity of trac ing events linked to the cur rent def -
i ni tions more than 100 years or so ago: ra dio ac tiv ity
was dis cov ered in 1896 [7] and its harm ful ac tions ac -
knowl edged only by the end of WWI [8]. Can cer was
first ac knowl edged in a pri mary man ner in An cient
Egypt [9], but the proof it spreads through ma lig nant
cells came only in the mid-1800s and ef fi cient cures are 
just de cades old. Dan gers im plied by an ti bi ot ics mis use
and microplastics in take have not been se ri ously con -
sid ered till re cent alarms [10]. The lim i ta tions must be
set on a clear timeline for the pop u la tion of in ter est,
from pe ri ods when the ef fects be gan, con sid er ing how
many of the af fected peo ple are still alive if such is the
case, to now a days. Based on this data, we may also be
able to ini ti ate fore casts, but this is an other topic, and
sta tis tic ex trap o la tion in terms of ef fects is not a very
good prac tice. Any way, the les sons to be learned from
the thresh olds are just as valu able.

Then the math e mat i cal frame has its heavy in flu -
ence on the whole ap proach. The dis tri bu tion mo -
ments [11] are very im por tant for our work and need to
be ex am ined care fully. Of course, the mean and vari -
ance (first and sec ond or der cen tral mo ments) give us a 
hint about the dis tri bu tion's ex pected value and dis per -
sion, but in or der to have a ro bust sta tis ti cal ap proach,
one needs to eval u ate su pe rior mo ments as well. The

third stan dard ized mo ment, skew ness, mea sures the
(a)sym me try of the dis tri bu tion. A pos i tive skew im -
plies in gen eral an asym me try such as the graphic rep -
re sen ta tion shows the three main mea sures of cen tral
ten dency – mode, me dian and mean from left to right,
while a neg a tively skewed dis tri bu tion gen er ally im -
plies con verse dis play in the spec trum, i. e. mean, me -
dian, mode. Of course, real life data sets pro vide a se -
ries of ex cep tions which need data trans for ma tion
(e.g. log trans for ma tion for a highly pos i tively skewed 
dis tri bu tion) in or der to get closer to a nor mal dis tri bu -
tion, which is pre pon der antly ap pro pri ate for sta tis ti -
cal tests. An other prac ti cal ex am ple would be switch -
ing the use of mean to me dian, which is less sen si tive
to ex treme or out lier val ues. The fourth stan dard ized
mo ment of the dis tri bu tion, kurtosis, is also of con sid -
er able im por tance, as it pro vides a mea sure of the tails
of the dis tri bu tion: a greater the kurtosis im plies
greater de vi a tions, which have to be se ri ously taken
into ac count if we are look ing for po ten tial thresh olds.
The dif fer ence be tween sto chas tic and de ter min is tic
pro cesses is not to be dif fer en ti ated from the raw data
by sim ply search ing for a thresh old and a con stant
slope: by an a lyz ing dis tri bu tions by age, gen der, ac tiv -
ity, re gion, then pe riod of in ges tion (short term), time
of trig ger (mid term) and so on, one can see it is es sen -
tial to study the dis tri bu tion mo ments care fully.

On line sta tis tic tools [12] are now a days pres ent
world wide from sim ple cal cu la tion ap pli ca tions to com -
plex in ter ac tive pro gram ming, nev er the less, the ap -
proach we pro pose for sup port ing health stud ies is novel, 
in the sense that com bin ing bayesian and fuzzy ap -
proaches has not yet been per formed (on a sep a rate note,
the ap pli ca tion we in tend to de velop has noth ing to do
nei ther with bayesian health/other AI plat forms, nor with 
any tool for di ag no sis). A key el e ment for the pres ent
work is the fuzzy logic ap proach for health ex ter nal
anthropogenic fac tors to gether with their po ten tial con -
se quences. Again, this is meant to be a sup port ing tool
for health, for de ci sion mak ing in terms of en vi ron men tal 
and food pa ram e ters, not med i cal ones. We do not in ter -
fere in the med i cal or di ag no sis pro cess, we just
strenghten it with ro bust data, as the cor re la tions we
make are be tween ex ter nal pa ram e ters and post-di ag no -
sis con clu sions. We want to have the lo cally re ported
data on sub stances com pared to the na tional, con ti nen tal
and world wide ones. Then fol lows intercomparison be -
tween lo cal health is sues in ter preted as po ten tially con di -
tioned by the ex ter nal fac tors we study. Fi nally, we must
de cide how far we can go in the sam pling pro cess in side a 
re gion, which in its turn is sam pled from greater ar eas,
then from the con ti nent. Av er ag ing on the to tal pop u la -
tion would make no sense, while the other ex treme,
namely in di vid ual data, is not avail able.

Sta tis tic ap proach

Our idea is to com bine the bayesian and fuzzy
ap proaches in a tool meant to sup port thresh old find -
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ing in the in flu ence of var i ous pa ram e ters (first stage)
and also pro vide covariances be tween anthropogenic
fac tors in flu ence on cer tain dis eases (sec ond stage). A
mul ti tude of tests was car ried out with suc cess in food
and drug in dus try, in clud ing by means of bayesian ap -
proaches and/or fuzzy logic [13-15] prior to our work.
The nov elty we are bring ing in as a sup port tool for
health is the cause-ef fect cor re la tion given a clear di -
ag nos tic; math e mat i cally speak ing, we are deal ing
with a model Lego. This tool is meant to dem on strate
both thresh old ex is tence (if such is the case) and to es -
tab lish the cor re la tion func tions be tween the stud ied
pa ram e ters and the dis ease in ques tion. Again, this is
not a di ag nose tool, but an adap tive math e mat i cal one,
which can be fur ther used in other fields, along with
the re lated web ap pli ca tion. Sim i lar tools – based on
Bayesian sta tis tics and fuzzy logic – are avail able, but
not for the cause in flu ence on chronicity, as we deal
with the lat ter once di ag nosed æ not with symp toms or
bio chem i cal tests.

Brief his tory and con text
of the pro posal

His tor i cally, the re corded start of prob a bil ity ap -
proach be longs to Ar is totle, 322 BC in the Art of Rhet -
o ric, prob a bil i ties were mostly based on a philo soph i -
cal ap proach and the stron gest con nec tion for their
ap pli ca tion was with law (through the no tion of the ex -
tent to which guilt is im plied by ev i dence) till mod ern
times as de scribed by J. M. Garrett in The His tory of
Prob a bil ity The ory. The first deeply math e mat i cal ex -
change, which led the trans la tion of pre-ex ist ing ideas
into what we call now (quan ti ta tive) prob a bil ity the ory 
be longs to Pascal and Fermat in the 17th cen tury.

Thomas Bayes de rived his the o rem in the early
1760's, pub lish ing his work An Es say to wards solv ing
a Prob lem in the Doc trine of Chances in 1763. The
con di tional prob a bil ity ap proach he used is of crit i cal
in ter est to stat is ti cians now a days, al though it has been
marginalized for two cen tu ries. 

Then, Sim eon Denis de Pois son de rived for the
first time the dis tri bu tion now ap plied to the count
rates in most of the nu clear pro cesses to day, with out
hav ing any clue of the im por tance his prob a bil ity dis -
tri bu tion would have in mod ern sci ence. This goes
back to his 1837 book (Recherches sur la probabilité
des jugements en matière criminelle et en matière
civile, précédées des règles générales du calcul des
probabilités) treat ing prob a bil i ties for civil and crim i -
nal judge ment – one of his last pub lished works.

Mean while, world wide de vel op ment in the field
of prob a bil i ties lead to sig nif i ca tive im prove ment in
terms of meth ods and al go rithms which now seem ev i -
dent, though a long and la bo ri ous ef fort was nec es sary
to reach this point. Also, dur ing the last de cades prog -
ress in pro gram ming pro vided a va ri ety of so lu tions –

most of them very user friendly – for an a lyz ing huge
amounts of data in short time. How ever, our ap proach
is to take a step back from that en vi ron ment where a
mul ti tude of tools dic tate the rules as dice are thrown
when ever a new dataset co mes into play, at least in
terms of how to treat the prob lem. Af ter all, we're do -
ing it the bayesian way. To use in-house de vel oped
soft ware. The main rea son be hind this is, we do not
know if the dis tri bu tions we study do have thresh olds
at all, in first place. So even if it is one of the old est
tricks in the world, we bring in some nov elty for the
speed era ap proach: at ten tion to de tails, ex pect ing an
in crease in terms of cor re la tions. 

THRESHCHRONIC ob jec tive

The THRESHCHRONIC was de signed to ana -
lyse data and dis tri bu tions in or der to pro vide in for ma -
tion on their cor re la tions, po ten tial thresh old ex is tence 
and re lated con se quences. Prac ti cally, this means de -
ter min ing the pa ram e ters in volved in a po ten tial
cause- -ef fect re la tion ship, study the covariances be -
tween them, iden ti fy ing the thresh old if it ex ists and
pro vid ing a math e mat i cal func tion for their evo lu tion,
as a sin gle cause ef fect and as a con vo lu tion of mul ti -
ple fac tors. In our case the causes are the sub stances
un der in ves ti ga tion, the ef fect is a chronic dis ease, and
the con vo lu tions are given by the con di tional prob a -
bil i ties which re sult from a multi-fac tor en vi ron ment.

This tool in ques tion must be dem on strated as
be ing able to deal with any data – rep re sent ing any pre -
cur sors for a sim i lar class of ef fects – in or der to find
thresh olds and cor re la tions, and to dis play the co -
evolu tion of data in terms of con di tional func tions.
This is strongly sup ported by the prior re sults: our pre -
vi ous work dem on strated the fea si bil ity of sta tis tic hy -
poth e sis test ing for quan ti ta tive de ter mi na tion of the
el e ments of in ter est in var i ous dis tri bu tions – mainly
ra dio ac tive ma te rial [16]. Here we have a very im por -
tant is sue to be con sid ered, as the most im por tant as -
pects in the pa per are linked to the dis tri bu tion it self:
the elec tro mag netic ra di a tion re corded with a de tec -
tion chain in the lab is sub ject of a Pois son dis tri bu tion
of the num ber of events in time, just as the num ber of
hos pi tal ad mis sions, drug pre scrip tions or ni trite con -
sump tion for the vast ma jor ity of the pop u la tion. For
ex am ple, the num ber of hos pi tal ad mis sions per year
in Eng land is equal to the num ber of pho tons de tected
with out trou ble for the dead time cor rec tions for a Hy -
per Pure Ger ma nium de tec tor in a few sec onds. By as -
so ci at ing an en ergy (namely a ra dio iso tope) from the
spec tra to a dis ease, we can sim u late the ad mis sions by 
type of dis ease, each type be ing as so ci ated to a
radionuclide. Con se quences of cer tain ma jor dis eases
can be re garded alike mem bers of a nat u ral ra dio ac tive 
se ries (e.g. ura nium, tho rium) and the cor re la tions are
straight for ward. Also, the co in ci dence peaks (mean -
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ing en er gies from dif fer ent tran si tions sum ming up in
a cer tain re gion of the spec tra be cause the ex cited
states have life times con sid er ably lower the de tec tor
time res o lu tion) can be treated as un ex pected events in
the spec tra, and sub se quently af fected by other
weights in terms of prob a bil ity, in or der to em u late real 
life sce nar ios: we can ob tain sim u la tions of med i cal
sit u a tions by study ing the spec tra of a sim ple cal i bra -
tion source for ac qui si tion times be yond com par i son
to those of grab bing data, at zero costs.

PRE LIM I NARY AND
EX PECTED RE SULTS

Prior work

The pre lim i nary re sults which strenghten our ap -
proach are the o ret i cal, in the field of sta tis tics [17] – on 
one hand, and ex per i men tal [18] (data anal y sis and
meth ods) – on the other. The within unit uni for mity ar -
ti cle cited was the trig ger to this ap proach, as we real -
ised the con cept of within unit can be re garded si mul -
ta neously at mi cro and mac ro scopic scales –
con se quently a sam ple can al ways be a hotspot of a
batch and the ac tiv ity de tected in a few sec onds for
nat u ral/cal i bra tion nuclides re pro duce the sta tis tics on
con sid er able pe ri ods in the health sys tem, par tic u larly
re gard ing pre scrip tions. Con se quently, al ter nate hy -
poth e sis test ing has a very dif fer ent mean ing when it's
ap plied to prop er ties dis trib uted by means of fuzzy
logic within dif fer ent pop u la tions, at dif fer ent scales.
From our per spec tive, to com plete and bring up to date
the short chron i cle from the previouos sec tion, we
must men tion a few events:
 – the Bayesian think ing as Sta tis tics in Med i cine

was launched in 1982 [19]
 – the first fuzzy logics ap proach in med i cine

emerged in the 1980s [20], but ap pli ca tions are
more re cent,

– the first bayesian and fuzzy rules ap plied to gether
in med i cine was in 2014 [21], but for med i cal de -
ci sion sup port, not ex ter nal fac tor in flu ence anal -
y sis.

 – the first tool for such ap pli ca tions goes back to
2018 [22], and

– the first ap proach com bin ing fuzzy logic and
bayesian sta tis tics for ex ter nal/en vi ron men tal pa -
ram e ter in flu ence to our knowl edge is the cur rent
pro ject.

All those con tri bu tions were of ma jor im pact for
bayesian and/or fuzzy anal y sis, which have their prin -
ci ples deeply seeded in our pri mary al go rithms. To
some ex tent, our work here is a log i cal con tin u a tion of
prior work in the fields of sta tis tics, health, ra di a tion
pro tec tion and en vi ron ment, which re sponds to now a -
days needs in or der to cathegorize, adapt and un der -
stand mod els, in clud ing covariance and con se quence
anal y sis.

Nu mer i cal sim u la tions of fac tors as the one we
treat have also been per formed, but most of them for
chem i cal, bi o log i cal, ra dio log i cal and nu clear pur -
poses [23], and not nec es sar ily ap ply ing the math e -
mat i cal frame work we make use of. Nev er the less,
their re sults sup port our idea, in the sense that the in di -
vid ual con tri bu tions of those fac tors are ex plained and
leaves the path clear for our de vel op ment.

THRESHCHRONIC ex pec ta tions

To the best of our knowl edge, no health sup port
tool based on such prin ci ples and deal ing with di ag -
nosed dis eases po ten tially caused by nat u ral and
anthropogenic ex ter nal fac tors was re corded yet;
THRESHCHRONIC (un der go ing a pat ent ing pro -
cess) would be the first soft ware able to do this. The al -
go rithm is based on the fol low ing steps:
A. An a lyt i cal model elab o ra tion
 – Frame work choice, sam pling, choice of batch size 
 – Model de vel op ment
B. Cor re la tion anal y sis
 – Data prep a ra tion
 – Fuzzy dis tri bu tion of data
 – Sim ple covariance cal cu la tion
 – Covariance cal cu la tion of com bined risk fac tors

with dis ease
 – Like li hood ra tios cal cu la tions
 – Fit ting cor re la tion curves
 – In ter pre ta tion: the out put of the anal y sis is

 De ter min is tic
 Sto chas tic
 Failed to de ter mine

C. Val i da tion
 – Method val i da tion by data sets with known types

of cor re la tions
 Match
 Back to step A

 – In tro duc tion of dummy data sets
 Dis cover un known cor re la tion
which com pletes our set of hy poth e sis
 Co in ci dence model match (cor re la tion with out 

cau sa tion)
Failed to as sign model (but no thresh old)

D.  Neg a tive feed back loop
 – If un known cor re la tions arise from dummy

data set 
Com plete our set of hy poth e sis
Add to model & re it er ate from Phase A

 – If no un known cor re la tions ap pear, Threshchronic 
is ready to be used.

If  no un known cor re la tions arise at step D, then
the model is good enough to be used for any dis ease
and risk fac tors. The con clu sions to be drawn are
(in)ex is tence of the thresh old, fail ure to de ter mine
(bad sta tis tics or ab sence of cor re la tions). Though, it is 
hard to be lieve the ab sence of cor re la tions would ap -
pear while try ing to link chronic dis eases with rec og -
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nized risk fac tors. Once the thresh olds are de ter mined,
this may help de fin ing lim its for con sump tion which
would be more adapted in the sense of low er ing the
risks.

Crit i cal points

An ac tiv ity of cru cial im por tance is the sep a ra -
tion of prob a bil i ties and like li hoods from the da ta base
we ob tain, as this has been sub ject of se ri ous con fu -
sions and led to mis in ter pre ta tion of many re sults.
While prob a bil ity re fers to pos si ble re sults, like li hood
re fers to hy poth e ses. Pos si ble re sults for a given it er a -
tion of an ex per i ment are gen er ally mu tu ally ex clu sive 
and ex haus tive, the re sult ing be ing one (and only one)
of the pos si ble out comes. Any way, the prob a bil i ties
that at tach to the pos si ble re sults must sum to 1 (this is
of course valid for in de pend ent events). On the other
hand, hy poth e ses are gen er ally nei ther mu tu ally ex -
clu sive, nor ex haus tive. Un like an ex per i men tal
dataset, which is given by ran dom ness, but does not
ex clude any phys i cally pos si ble out come, a set of hy -
poth e ses to which like li hoods re fer to is given by our
imag i na tion.

We cannot be sure of imag in ing all al ter nate hy -
poth e sis (of which some may be nested within oth ers)
or of hav ing a cor rect es ti ma tion of the ex per i men tal
data im pact on the like li hoods. Con se quently, it's not a
good prac tice to think in terms of sum ming and nor -
mal iz ing as for the case of prob a bil i ties, as the like li -
hoods re lated to our hy poth e sis do not have mean ing
by them selves: it's the like li hood ra tios, or rel a tive
like li hoods that do have mean ing.

Sim i lar i ties with
ra dio ac tive de cay

The sim i lar ity be tween the fuzzy pres ence of
nuclides in a sam ple and chem i cals in a pop u la tion
must be treated pru dently, as the ac tual sam pling is of
great im por tance. Stud ies on the within-unit sta tis tic
ap proach ver sus within group have to be op ti mized in
terms of sam ple size: the num ber of sam ples that do
have a chance to get passed the thresh old (if it ex ists) is 
a func tion of how low we can go with sam pling the re -
spec tive pop u la tion. Con se quently, the sam pling pro -
cess is an other very im por tant ac tiv ity for en abling
thresh old find ing for the con cerned sub stances – if we
dis trib ute in a fuzzy man ner all the in take on the whole
pop u la tion the ap proach makes no sense. The ex is -
tence of a thresh old qual i fies the pro cess as be ing de -
ter min is tic, so that un der the thresh old dose the fac tor
of in ter est causes no ef fects, but does cause them
above that dose, and the in ci dence rate in creases
sharply (e. g. tis sue ef fects from ion iz ing ra di a tion).
The ab sence of a thresh old qual i fies the pro cess for be -

ing sto chas tic, which as sumes the ef fects ap pear
de pend ing on the dose level, above a spon ta ne ous in -
ci dence (the in ci dence of the dis ease is not 0 for a 0
dose, and it may be re lated to other fac tors), e. g. can -
cer caused by ion iz ing ra di a tion. Here we must note
the same fac tor may have both de ter min is tic and sto -
chas tic ef fects on the same or gan ism. This way, tak ing
into ac count all ac knowl edged pos si ble covariances,
we can get to the de sired re sult, namely a ro bust tool
able to sep a rate the two kinds of dis ease from the sta -
tis ti cal per spec tive and char ac ter ize them fur ther, with
the re spect to all the pos si ble out comes, with or with -
out co evolu tion.

CON CLU SIONS

This work re sponds to a pres ent need in terms of
dis ease clas si fi ca tion, namely the need to de sign, build
and dem on strate a tool meant to de ter mine whether the
stud ied sub stances do have a thresh old for pro duc ing
can cer or other chronic dis eases to the pop u la tion un der
in ves ti ga tion. Also, this tool is con cep tu al ized as a cor re -
la tion in stru ment for (multi)cause-ef fect evo lu tion. This
en ables de fin ing warn ing lim its per per son, pop u la tion
or area for var i ous com pounds or prod ucts, and also plot
the ef fects against the amount of sub stances in volved.
The in stru ment we are build ing is not a med i cal one or a
health ap pli ance as such, but rather a sup port ing tool for
cor re la tions in var i ous fields, from food to ra di a tion pro -
tec tion. We are also work ing on a scheme for the
covariances be tween fac tors of dif fer ent na ture, which
can lead to a com monly built thresh old as so ci ated to the
con vo lu tion which gen er ates chronic ef fects ob served
within a given pop u la tion, as sum ing those covariances
ex ist. The last sup po si tion has though a high de gree of
plau si bil ity, e.g. smok ing (in hal ing at least 234Th, 226Ra,
210Pb, 214Bi, 228Ac, 40K, and 210Po) and work ing in an
anthropogenic ra dio ac tive en vi ron ment – both fac tors
ex ceed ing the nat u ral ra dio ac tive dose. The ul ti mate pur -
pose of this tool is to en able dis crim i nat ing the sto chas tic
and de ter min is tic na ture of any dis ease, based on sim ple
datasets with the re spect to the pre cur sors.
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Rare{ [UVAJLA

THRESHCHRONIC  ‡  PREDLOG  KONCEPTA  FUZI  BAJESOVSKOG
ALATA  ZA  PODR[KU  ZDRAVQU

Mno{tvo hroni~nih bolesti jo{ uvek nije klasifikovano kao stohasti~ko ili
deterministi~ko. Ciq ovog rada je da se obezbedi adaptivni softverski alat koji omogu}ava
detekciju pragova za uzro~no-posledi~ne odnose sa maksimalnim stepenom pouzdanosti, s obzirom
na dostupnu statistiku. Ovaj alat je namewen za testirawe na skupovima podataka o ra dio-
aktivnosti, za koje pragovi postoje i dobro su poznati, a zatim za primenu na druge skupove podataka 
o radioaktivnosti i mikroplastici (`ivotna sredina), antibioticima (farmakolo{ki faktori)
i nitritima (prehrambena industrija). Glavni algoritam za ovaj pro gram podr{ke za istra`ivawe
zdravqa izgra|en je kao jedinstvena procedura za sve situacije; bi}e izvr{ena dodatna analiza
kovarijanse na vi{efaktorskim slu~ajevima, zajedno sa {emom koja obja{wava zna~aj faktora
prenosa za podatke zabele`ene na razli~itim supstancama (na primer, prenos radioaktivnosti i
mikroplastike u skupu voda-riba-~ovek). Kqu~ni elementi su dostupni nepristrasni skupovi
podataka i algoritmi za prora~une uslovne verovatno}e i odre|ivawe potencijalnih pragova.
Jedna veoma va`na akcija koju treba preduzeti jeste odvajawe ta~nih i proverqivih podataka od
raspolo`ivog mno{tva pristrasnih informacija.

Kqu~ne re~i: stohasti~ki proces, deterministi~ki proces, uticaj okoline, fazi logika,
..........................bajesovska statistika, korelaciona analiza


