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Examples

Sub-Shang

Probabilistic Reasaning | eanids of reasarnng with MasEr oampdned wih cliiical [Monsinns] masanng

Properties: examples conoaming context sersiinely and missing inshiuncionality in probabdisy Feorny.

Cosl Matrix: an example for tansiating probabiftues into decisions (as used and described in the PIT-applcation LEXMED)

—

Probabilistic Reasoning

Probabitas delhver & well-resaanched mathod of neasoning with undariain knowlsdgs. They form a unified language 1o axpness
nowiedge, which may be inducively gensrated from data or as well resull from experts or Berature. Using probabdiies means
ENpressing e ghsen knowledgs in e form of probabdstic statements or nules’, Of courss, the user i mome intsmsied in some
oofchaiaord. bivked 00 this irdwiedoe. A il afiempd mughl B 10 b B welknow Eanoapti of mondionic Maasoning for tonchror,
Prababilistic Reasoning | (monotonic)

In this type of logic, the conclugions thould Be tnae, whenaver the premeses (L, the given kncwiedon) amne thee. Ve give an exampls of
this type of probablistic ressoning:

W ey Purve: specifed the faliowng detabase DB of rules

Al TOM of balld in &0 urm U Fures e boke.

Al DO, of halls 0 80 U U“mm Addiionally v reght Rurve The folcnwing Guety, based on “Wﬁm
Howa' maery balls in om U could we expect io have med and grean spods 7
Nowe [ s ey o Ccaloulate, thad Them & 8 menimum of 507% (B8 the overap & TO% + B0% - 100 % = 50 %) and & madmum of 70 % (f ol
balis with red ok do Show g Spois) of balls Wilh BpotS In Bwo Colours. S0 DU Brgwer is
W could eapsct between 50% and Ti% of balls with ned and gresn spots
This areswor B conmect snd i will sty comed] evan under additional knowiedge. Ba this ansewer i nof ossdul in the ganaral ciss. imagirs
@ few more premises and sightly more complex quecies and belleve, thal we will end up with resuls Fos
W could sapst batwean 0% 8nd 100% of balls with proparty =y and 2
s o Sounis IS lfﬂ&rm wmmmm-'q
Probabilistic Reasoning: Hl (non-monotonic)
Thareions we s not satisfied by monolonic reasoning and prafer a diffarent Bype of lagic. In s logic, our conclusions will ol b true in
all canes, whan the premises ane fnes. They willl be inae only in MOST cases. (For a mone precite maaning see tha publications )
Thersians wa will retsve & Non-mosotonis befuvion Gven addtional knowiedge, we we migh! changs our apnion. (The mos! classecal
ARATEh i el Raiwing of B Sbiedd 10 be @ bird, wiu will condiade: 1 Med, fecenang (Ne ackdilional Enowhedge Dl e Obiec! Kaoks Sk @
pinguin, you will conclude: 1l dosa nol fy.) To scedch The idea for the exampla of sbova, lats first loox 87 the following iabis:

in Symbols PuMocs 1P Model 7P Model 3|
Pilballs = red sp. and greensp ] ) | 0.8 0.88 07
| AR 5 i, - o gan U F) B2 ) Gd ]G
Pijcaks = no red sp. and green sp.] | | 0.3 024 0.1
|PiToals = no red sp. and nogreen sp. il 0.0 0.06 0.2

The firsl columrn Esis The sef of our 4 slemnentary events (in brackess), & probability mesasure relates positve numbers o Bhis evenis,
wihich sum up 1o one. Tharsion, ha columna ramed P-Model docrnibe (Iogethar with the column symiols) som probabiity measuns o
iour sl of evenis. The columng are names P-odel (lor probabdsy modal). as these probability medsures addSonally Wil cur premises:
i vy ool wit hires T0 % of bals with red spot and BO % of balis wish grean spots. in Tact, Bhane am infeely mary PModals,
witich Al ouf preises [reap. e, resh. conatrainis) The method of Maximun Entropy now siysc

» hhadiune O (rfSmALon Meonis Mesp. ShAantn-| eninogy of the probabity madel.

& Chonss the P:model with macnal entropy
{4 'our form of comdrinis i ks Sheorutically guananieed, St s B sxmcly one model wilh that propety, given the conssminks are
ConHNenl |

Iis main agument i, thal assuming & dacreis number of balls in the um, e P-Modsin e nol datribuied unifoomily, Moo ey &
“concarnded Mround the P-adel with Fighest enteogry (Tof the pheciss medning of ‘concaniraied arund this Ses BNy COMEponding
taxibook] Thareioon the P-Rodel wilh Mgihiee! enbropy is the Deal chokos we coukd maks, il we anse forced to make 8 dedaian

I cisr @i 1 i rod it B0 maasueny Bhe onSropyT For every column e Fun 1o perfomn Sumii] [ - 2(f) " in i) ) (whaees B base of
ithe logarithm i nod imporiant fof e procesa). We recenve

fior tha column P-Miodel 1 0,173 « 0322 + 0,361 + 0 = 0.856

e the column P-Model 2 0325 « 0275+ 0.343 » 0188 = 9,112

for tha column P'_Model 3 0250 = 0.0« 0,230 + 0222 = 0802

I wa have ko decide befwesn thess Fvee probabdisy models, the method of mamimum entropy would chooss the PobModsl 2. Furtfemon,
the P-Model 2 s alss the maximam entropy modal of all (infinits many) P-Models of ouwr two nass and Shenefons reveals one of the
proparty of the mathod: As this P-model i (gren e contrasnis of above) simply calouiated by e sssumpbion of independance, (eg.
0.58 = 0.7 * 0.8) the choics of Maximium anlrogy & somahow comalated 1o the use of independence Assumplcni. Faf fisther detals wa
rader & th publcaton

Problems of the implementations

Mow it should be chear, that beside some deductive elements in our approach (the infinits sat of probability modisls. fulfiling the
oonsinainis]), we mainly use &0 induciive ogic (usicg the panciple of masimum entopy b choose e modsl with minimal information from
i infiley st of proballdy models). Tha probiem of an implementlaton of s ADEroRch B nof o find B MacimiaT anbopy modsl @ an
wilirahe el (8 i coukd ba calculated in & deect manner) bl it keep the Sie of representaton emall. Adding B het valued varabis e.g.
doubies e number of slemeniary cvonis which fuve o e desnguisted (10 wir have axponerhal complaxiy in relation i the rumbaer of
wanabies)

Tio solve this probiem for our applications, we use properbes of Maadmum Enfropy io simpiify the repeespniation of Bw problam (withea
changing tha resull) already a2 Bha beginning of cur calculations (ses the s of s Principie of Independence and the e of the
Principle of Imdifference in our publcations)

Examples of Context Sensitivity of Probability Theory

Example 1

The aim of axampls 1 & to demonsirabe, thal we may have differant pleces of ivformation aboul e same propositon (plece of
kndwiedge]) in diffens conteats. Vile demonstmbs this by the follwing example whons we prove, thad a given probabsliny information (C1),
about & propoaition ¢ in context &, doss mol imply anything about B possible values g1 and g2 in S stabemants. (01 ) and (02) about c
in thiy sxdended corvinxds " and B nesd. aor B,

() I kndw @ [and only &), en e probabdity of o & pa s {01}

{1} M know i 8ed b, what I8 the probablity g1 ol e 7
{C22) M | know i oF b, what is The prbabity o2 of ¢

Forrraily:
Lising ™ for ‘and’ and "+ for ‘o
ared e’ o tha conditional - La. Pia > b) 8 enothes notation b P5 | a) (= Pa ® b) / P{a)) - va ged:

[CHPiR=eim  pi;

Q1 Pa " b c)= qi;
() P s b o) g

in the ilcraing tatds the columns P-Model 1 and P-Model 2 descrine two probabdity moasuses which both fulfl e constraind (1), (in
GUF ROLITON, we U " I5r nol and e’ for 8 smal posithe rumber close 10 0 (epsilon] which, in pariiculsr, i chosen smaller than p1). Tha
rovws of the blo cormespond o the B slementany ovents 30", ..., -a"0" ¢, whoss probabdSes are given in T abis e miemed o as
P{sdssmaniary gvant) in column 1 or by the probabdity veoior (vl ... 8] on colsmin 3.

E-Event |ELVariabls| Values in P-Model 1 Values in P-Modsl 7
Pla*bee)| a o"piN1p1]
Pla*b )| w2 & 1-p1hE 0
Pla*-b*c)| 3 a"piipl [1]
Pla*-b ) v [ #(1-p1 W 1-p1)
Pla*e"e)| & L] (tpl-alitpl) |
Platbtl| w6 [B1-EWnY 0
Pla o el «F [ 0
[Platb <) 8 ] o

P-Migdal 1 snd P-Mods! 2 srs P-modals:

Wi harvs o show hat all ¥1,.._v8 ans nonrsgative and (vl = v + _+ vll] = 1

T Paidn Decausn

P isin the inferval [0,1) and

(ef{i-p1) + &'p1 + (pl-ajlpt =1 reap. (8% + &W1-p1) + (1-pl-a)i1-pi} = 1,
Batisfying

=
With
Pl 1 w2 evdoad, Plate]eviovd, Pla"b)ev1ewZ, Pa"Bc)ov], PlasB)ov ) s@eylogdeySoll, B{{asb) clmvl vyl
el Somputs aasdy from (C1), Q1) &nd (OF) Matl
Bl = [l el (vl ewdewdewl]
Qi = {1} (w1 2)
g2 = (i ey dnei v s vZevieadeviel]
Wa nowe g that (L) i fulfilad in

s PAdoded 1, bachuss
(w1+wd] [ [l ew2ewdavil) m a®pd F 0*[T-p1) = a®p1 J= p? D[ {8010+ pt = pt
» Pldodsl 3, because
CvTend) 1 w1 evidevdewd) = "pd [ 0%pt = 0" (1-pA) = pd /[P0 = (107 ) = 2

Computing g1
in Puiviccied 1 holds: gl = w1}/ fwi+Z) =02 =0
In Pl 2 holda: g ® (1 )7 (w1 evd] = ol J{wie0) = 1
Wore genaraily we can Sy, sinon he asnsimnd {C1) I8 convio, §1 can take ey value i [0,1] independanty of ary vahes pi.
Computing gi:
In P 1 holde: g = w3 7 (v2ey3ewl) = a"pli p1 w e, Lo, arbitnenly choss 1o 0
I Pt 2 holde: g @ (w1 ev3ewS) 7 (v sv@ewdewd suleal) m (vl oS § [l bl avE)
= {a"p1 = 1-pi- a) g1 = (s{p-1) = (V0100 A 1-p1) = (18], L. arpitrasily close & ane.
Iiong penamily we can say, sinon the constraing {C1) s convex, 3 can take every value in (9, 1) imdepandantly of any value pi,
Example 2
Tha aim of axampls 2 s b demonsirate, that we may hue different infarmation about the sama varabls in d&sns] conlexts. We
demonsirate (his by proving, thad even the combinalion of the consimings (C2) and (C3) dos nof resinct Bw possiie values of e guary
3] ek, it 006S Pl nEatrict 2 very much in came of gusny (O4).

(€3} © | know a and only ], then the prodabdty of c is p2
(3] B kengrwe b [mind oelly' B), thaen the probabsty of ¢ s pd

(G} ¥ | lonow i aned b, whal s the probablity g3 of o 7
(4] B | now 8 o b, what is the prohabiity of of ¢ 7

Cuary (03) seks for B probabidey g3 of & ghvan ‘B Bnd I D000 with the probabdtes pZ and pd, whila guety (O4) ks for the
jprobabdity o2 of o ghwn ‘a o b’ fogether with the probabllties plf and pd.

Fiorrraally

[¥¥e usa *" for ‘nof’, ™ for ‘and’ and *+* for or" and the amow in ‘s f> [ as conditional, squismiant bo the notaion T | &' wheee Pis 4= 1] ;=
Ps &t 1) IPLST )

(C2)Plarc)=  p
(CH PR Bk

() Pl * b o> &) = g
(C4) Pia s b4 o) = ok

Tha foliowng tabie descrites het crobablity models

ElEvant | El-Varisbls Values in P-Model 3 | ‘Waluss in PoModel 4 |
. 1 .?_i et
W2 (g2 o3/ (1-p2°p3) o |
Pla*b'c)| w3 | paiipd)/ (1620 0 |
Pia" "} v L] [1-p@)'pd | [p2+p3-pa*pd)
Pla*b*g) wh It {1=p2) / (1-pZ"p3) o
Plab ch] w6 g [1:p3)p2 / (p2+pdpdp3)|
Pra*-b*cl 7 f o ]
Pla*t*<) v8 0 'y l

Aacall that

w [pd) | agahamlant 10 (v1#va3) /vl e svd el
In P-Model 3 (2] s uifiled as
(1w { (viev@evdend) = p[ 1-p3) 0 (Vp2=pd) £ { {1=p21°[ -0 1-p3) ¥ (1=-pdpd) ) = p2{ 10341 { (124 103 pd 1:p3) ) = p2
f{tp2epd j=p2
Iny P-hloaded 4 C2) s hafilled as
{wievd { vieadeviend) = p2°p0 1 { p2pd+ (1-p2Tp3 ) = p2
= [pd) i equivalent o (w1evd) / vl ovd+viewl)
I P-bioael 3 (C3) & fuilied Bs
{wiewS) ! {vieudevdovB) » pOS[(1-pd) /| (-2 1-pdepd®1-p2) ) » p3{1-pE)J { 103 -p *pd"pd + pd -pIpd) = pH1-p@) 1 { 1-p2 } =
B3
Iry P-hicded 4 (C3) 8 halfiled a8
(wisws) / {(viswRevievE) = p2°pd / { p2'pd+{Tpdrp2 j= pd
& (g2} & squivmlent fo (W1} 7 (v1+2]
» (4] m aguimiand i (V13w sv@ el rviev)
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Candarming (O3]

Cuary (03] demonsimtes. tThat wa have complals feaedom §wa specakss e oonbext, 88 g1 can s avery vilue B _": L
nidepandanty of sy [faed) valos 0 [0,7) of p2 and p3

Prool

o cesonbe o pobabety modals {L.o. Tose probalelily moasures Tulfl T constrais (L) and (LX)

Tt odumn of PaAdodel 3 shows that g3 can taios tha value O

TF coomn of P-SBlodal 4 shows that gl can s the walue 1

Ad il SomEtints (03] ard (03] ahd corrvn B Easalans By vBlud BBt tar RalutarE i e LERES we hitvi Beoved Tl ol aan

Comaman Senis Exampls

M, COmmon serme acampla (from 0. Duboss) modeds, high valses of gd |, given iow values of o2 and pd
H yoi Enios @ showser, ywou do nof risk your [de G, &.01]
o LRl I NErEnyee. wou 00 Pedl Rk your e | 1]
T yodi BRiE @ Showa! Bnd USe & Rardsy s (B T S8 Tema ], you o0 migk your [de, [09, 1.00]

Conoarning 4]

NI quesry (L4 ) we wani 1D Semorababs, how adendang ™e contex? maeard ioosing informataon, a8 e probabaty of (U | ranges ower
tha folliowine] imareal [{pa"pd J (p=p3-pad"pd), [P +pO-2pa pd W 1-p™pd | | whech wi o0aen If wi usa P-Modsl 4 1o colculaly Bha o
bounsd and P _ode 3 o caloulale e uppes Bound. Agan we mecall that P-Rodal 3 ard P-Model 4 a8 the constraints (C2) and (G
A The corabmats (G2 and (G e coreea ] IReelicis & ¥ value befwean hwd solubons Can oot we prowed that g4 can Saoe any
valun in the desonbed inkenval. Example: For p2 = po= 05 we recaive Tor g4 the inlacval [173, 27)
Examples Concerning Truth Functionality
El:!ﬂ'liﬂ'l §- Tra aim of arample 3 S i demoraiies Thal we can soacdy ceras Lo far air e platemants, whits L3l having
nocStional Feadam o apecty o fAerpr! informraton 1or ther combnator. The cims e sel=2on af messog it ecthors ty i inchaded in
this G (see fMmark]. In peneral M, Wuth funclionality & absent § & thena i i, witiich alloed B0 Calculate: the deghes of
bolef of & compoand sentenca from he Singhs Senioncos
L5 N | kndew & (End o ¥ & - i i 55
LE W N [N ¥ &), B Dol ¥
5 W | sy @ [ B o ¥ @), wial s chabity gl of (b &
. (¥ S Ao [l [ i l-ET: Tpa | 3 A & piohd i 5 i o
Fesrrmalli;
(¥ usa =" for ‘nol’; ™ Tor and and "+ §
ardd the aemow i S > T s condbonal, equivalant 10T | 8" whees F8 =p> 1) = Fjsand 1)/ P{a] ). for
I El ==
i B = =
5} Pia = b
Remari:
T ERRical cony T T 1 8 implipd by AXRTole Bhove. &1 T AlNieeT
P ] s il Pla P
B ] i
P "D} s no Auncion of P = i) ol P{ Tiruss <=
5 mapana thad we co g e conditiong babdity & Dasc Cons o] pnal proba us Spocal cos ngitiona
roiba
Tha fiollowing tabds described bt probablity models

El-Event |El-Variabls Values in P-Aadel 5 Values in P-Model & Values i P-Model 7

[ipfepd «= 1) (pSepdi> 1]
.'~.|':.';_. vl | i ol [ e D56
Pla™k '.-'.-. ) l pe [ T-ph [ P& = min{ph, pi5
Pa* ::':.. T | | o | 1 -5y | pE - munpb. p&
Pim® " ! ik l o [ . AR Do, Pt
F ) W'
Pl= ™ B " =g Ll o
Pr-@ * b * 2] o o
Pi{-a A
R '
4 i abmtil I i T wleud gl
# [of B waken! b . W y PETF |
3] |\ egarsaers o W LE )]

. i i probabilihy ] ¥ y P Nty (O8] @ L
Vi i v i (B LT
Prood
AN ¥
P-Maaal 5, 6 o i
Case pSepfl =1
- Lo £ =141 3 4] ¥
i e fors recana B K Bosindd of sl -1 i 1 X g Wl Bl ] il
i & Oy LAl wildiaid { thisew il i
e o W at e upoes bosund for g8 Bm 5Dl
Prool
In FModed  thae epper bound for gb s min{pS.pis], This valuss & Fa aadngsms coss, &% the overiap of D and ¢ (ina) & ol f (8 e b
% in (o and ©) , (in which case we receive 5 = p5) or (o nd c} is in (8.and bj (wih g5 = o
Al The cordiramts ans Do, S SN b sy valus in e el [rao0 pS+pl. 1], min(pS,pEl for fimbd waluss pS5 and B8 in [0,1]

MNuimerical Examphe Nor Cusry (25

For phel 48 prad plieD &% wen nessessam vadusess in [OU0, O4S], whion s nod o very pssdul ndormmaton

Commaon Sense Examples

ny b O winley By sergie prohabdSas

are vary close o 1

Ad oneT exiemipls i The 85 called lobey parsdon
e o nol expcd & sangie lickal | b win, L. &ar somse emall @
[8 il | oy a o
Wi i il PTTHL Tl | e wetn | i) 1
i i ey Derashpdley Bl TPl Cofpunctenn of Gl Pl gENinreerin (for A gennd Dokals) Ao8d nof win, Wi Mas &N 800, Bl
P{TRUE -} [ticked | does not win) and [Toket | doss not win) and ..) =0
Stractune ol the Co E
Explanation of the Cost Matrix
Laur chosos for Eanddabing Drobabites no Gedisons Gan be desonbed Dy searchang for Me decison, for winch he expacied avwemge
AME T
Fior (s ol vl bt B8 indiviciun] poaiions of our matrx dascsibs e conle (IMeoretcal global. mdapandant of FStsiond] , given By B
1 al Tib 1 ctual it
| & prtified’ Fa
it 1 Faalt T
Dwcleion I Treabeasd 1 Coats of Trestmecd 1, prsen Faoll 1 Coati of Treaimasd 1, green Faull 2
Hy prtsigad il Déd 808 Dupal i 0A [ Traatesa= T Cosia of Treatmen 2, given Fault 1 Costs of Treatmes 2, ghven Faull 2
Dacivion I Treatrant 3 Costa of Treatmand 3, gha i i of Traatmant 3, grhan FEu
(HB.: Uadar "Corified Fad? § 5 also possibie hacn b5 Bnd i lorm o taull. | comespondingly under (he e raaiment in alsa mcluded
I SR P IRRTEEn T AR [raarted | Dadohn Wi ALersee
Faauht | Cortitfiad Disgrsonin 1 Faul | Cartifisd Diagnoais 2
Dhgezisi e [ Traeabreegend 1 Fa Ll LI
'
Dacidion | Trealmasd I LI SOU0
Decizion | Treatrraed 3 Z00) L
From B mnirsd can Ba calcilated Thi aadborad coals of non-opimal goaaond” whian Bl smalas! espbciing alemant of the column
el e Reieg g traimen of Rt gbuse T T3 T RS ied  Hr Sodumie PriiaEnl | = SUDAHCIR topem B truy adiomsmaln
Fault | CortMied Disgreomis / 1 Fault | Cerified Diggnosis ' 2
Doecimion | Treabmesd 1 500 BC
Bicimion I Treatmerl 3
Dipeimuian [ Traabment 3 i L
Whan Faull 1 & evident, then @ @ clear thal B comect choics i treatmant 3. Compansd wilth Faull 2, whane (he obvicus choits s
treatmant 1. YWhat meaning can the treatment 1 five 7 This example already sho b e unCanairty alohe aboul tha fat in
DL Y S G IS W N of Ple rEALSanNSE; Whsn w8 SO B Iha maini M Drohahd b EDDCERER] A B P SRS
Chg Fug P Xt ) Bocied Thi apacalip! holdy Ul o only 1 Be Mon F e 2 [vehialf wel et dorrmbipn il
presiabaliy of 60 % i iy Wl Rarthel! aabiend] [ Ml B thi calCUlsion of T FarBgs Colla by B ComMBiponding insalimani, he
wil gl I 4o re SR e H o HE P
Fat | Cortifiid Diagndii 1 | Faull | Contified Diagneais T | sverage costs par trestmant
Probabslity of the Certfled Diagnosis 60 % &0 %
Dackidon | Trautmant 1 500 B 0 "0 = 04 ° B0 = B
Dwcision | Treatmant 1 2000 06" 200+ 04" 1% 1200
Dechikan | Traatmant 3 o 4000 Q8" 0+0.4" 4000 = 1500
Harn i the treatmesnd 1 B right alematies, o 1 leads 1o & ot of B20 units, whils reatment 2 in s siuafion oot 1200 wnits and
treatmant 3 1500 units. (W wanl to point ouf again, thal hene [P farm ‘oost inchude Iater offects and olher nsks

11
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all-round confenos L g

= inarm 1o speal, understand snd wrile podsk
= prmgress quickly beyond the hasies
= ppore the language In depth
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NEUDORFER, and C. T., 1987, a € T., 1990, & € ceThe probability such as Ldgicaa €, in the most maximum-Entropaa and Bayesian, P. scully, and M. Table of prejimpulse and content table 1 Plausible reassinance 2 QUANTITATIVE RULES 3 Elementary sampling theory Figure 3-1 4 GRANEMENTAL HYPOTHESIS TESTS 4-1 5 Uses of Queer
Probability - The Entropy Principle 13 Decision Theory - Historical Background 14 Simple Applications of Decision Theory 15 Paradoxes of Probability Theory Figure 15 -1 16 Orthodox Methods: Historical Background 17 Principles and Pathology of Orthodox Statistics 18 The AP Distribution and Rule of Succession 19 Physical Measurements 20 Trend
and Seasonality In Time Series 21 Return and Linear Model 24 Model Comparison Multivariate accumulators Gaussian Integral The rules of probability can be interpreted as unique principles in the libic. Petroni, M. T., 1959, a € eeNet on the unique decipherability, €, I will be translated, on theority of information, IT-5, 98. M&d © all orthodox: Historic
history 17. Tribes (eds.), M. Physical measures 20. V. Assn., 76, 742.Crossref Google Scholar Jaynes, E. 23, 373. T., 1985, a € 237. 8. New results are discussed, together with the applications of the probability theory to a wide variety of physical problems, Economy, chemical and biology. T., 1973, & € cesurvey of the present status of neoclassicai
radiation theoryéa €, in coherence and quantum optics, L. sié anta free to copy and rehost this content. Above all, we will use equations, which are written using Laitex syntax. Harper and C. If we do it through the whole book, we can share it in the line, with a great thing to all who contributed. 1958 a € eTelevision Engineering IV General Circuit
Techniquesa € By S. Decision Theory: Historic Fund 14. T., 1973, & € ceThe position of positiona €, in founded. Physics of 'Wisdom experiments' Part II. This will help people to get the day with the reading group, and serve as a good way to share evidence and outstanding aspects of discussion. This book is more of the conventional mathematics of the
probability theory, seeing the subject in a broader context. 15. T., 1957, 4 € Bayesian approach to the statistics. T., 1982, A € Google Scholar T., 1958, &4 € ce Experiments of the Revolutionary Clocka €, Am. J. T., 1945, & € ceAlisis of the carculo by Laplace and Fourier transformsa €, a series of nine conferences taught in the research group Combined,
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