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!s,E Polsaoa Sletr{,bltion oscirs ia e rtdle magF etr el,lnratloae,
{nv*lvLng ereata caermir4g la tlcc int*rcals of fl,xt& lsa6thr at}&oa
o,f fixed eelue€1 &&&s Ef fixad aiae, *e6nonts of ftsed }engthr cts'
lgheee eituatiosa &n!B tboao rhsre a largo rausbcr of oboe,ffiticna le
lnvsl.wd, a.nd. tho probeblltty of sn sveit oee*rirg ix aa;r epeelf:le
sls6ffirtloa la fisEy seL!' Ia€eed, asat ef the tcspe:el a,sil apatleL
dtetrltmtLeas fE&ler tbs i?elage foaffirlso

ryr tmporel diiailibrtioae, oqe refare to thoeo il.tstltrhrtioee
6aa11rg sgib ereata *t* ery b q*pposeiX *c rcqrs Xa eq*43 latelv-eie
of tLm of real"l krt ftxa€ dhrratl*s* Satlel &lst*lktlss ileel rrgtb
sy-€ata shish rea;r ba aaBpeeerl ?o os€Frr. ln iatsprels of agnal leagtbe
aloag a otrat ght ltns, ln regf.one of eguel ersec e*1& sa feryth.

Urnselep o.{ &qpo_re} mplrthr3jlops 0bol+us Sls .PsXficpqs SEtqi!*rtio:e

1. Dtetrlbrtlou of auebore of telepbons oelle FeseiYsd at E

parttsnrlar estteh*boe,rd pEe aXmrte fer e large nrnber of elnr'n?ae

ihrring a oortain hqrr of, tbo dqf.

2. Dl.etrXtnitXos of nnsbrs ef itea{$Jh psr dey ilno to a epoolf1e
&lEesee (sot ta agXdrurto fwa) smeb Ss bgs6- dliee&ee ln a mrtain

, olty f,er a gFoat ansbor of dlaYe.

3. Dl,strlhrtloe of sn:st€l€ of etmsbflEs lmoetag a given polat
s6 e bighsag p,cr alnrte, for a larga mraber ef Blrtutc at e" g:ivea
tlse of the d.e,Y"

4. filstrj.heti.on of s,r.rnbqre of 41t' p"qt.ieltE eoltteil, Sr a rs&ls-
eotlve ln:bst&$ec ad, rllslspd at e eortsna portloa of a plata
dnrlng lntowala, sqgr of |.) eeoo*de1 for a groat nunnbar of
theso laterryalg.

EFaaq*ge e5 SeatlFr etE?r*hrtxea Jeugsqs tbe Po* FEeg,.setrlr*i$1os

ef flJrtn6*bwb bi,ts on lesd.on dgring the
Iaadlon Fl86e ms dividetl i.nto 5?5 uaits
eeeho sJsd the an$gber sf usitE shtch
bonb*kltr rysso rqe*pdla& s,nd' tbe fi"tstrib.ltios
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1. &lstrl.lmtlea sf *tnb€re
$arrca& set8 Har. (ttt
st l/4 que.rla kllor*otar
raoqig*d Ol Lr 2, .'r k



w&s fouail to fcllor tbo ,Potsaon Ler rase.rlebly rell.)

1o

3.

Blstrttnrtisn of ilrnbe,Fs sf
e grort }:nrBb33 Of Xxlgee"

filutrihrtLon or e*etl*rs of,
q.rJ,t..r:rs o& ;r elXda Isr O.Ol
anrnbegE Ef ausb uants'

typographlc{rl crrora p6r xng6 fe

ba$tarial *olonloe ia a givea
qu&r€ p.XllXpetro for a ler6*

4* Qletributicne of the r$*Eb.,rs ef d,cfsEtivg astrGas per box for
a largo nusbsr of bolse.

Ec.rlierl th puraaeter X ie rqfemed to le tha &€en rato
o-t* cB6*.igr.3nsa of eyentg. fbe follerriag exffiptrs sag ebcn tb* firnatloe
i.,; et;ted.:-

Srppoee one le obeerviag tb6 tisee at wbiah autonobllee
s.rpira at tbe tstl eollto€er b*stb *:r tha ip*b;Xeel.e tuepr r*l*c.
Let us e.F*i&@ th,at l*€ as6 lnfrrrffid tb**t tlre ee&a e€t€ h slf arrite,l
of autoncblLee t a given \y h '" P astesobr;i,3ee per ciaute. Easoa 1a
a time p*rtoil of, lengtb b n' L sssosd, - 1/# einutql exaetly oae e&a
r{i}1 arri.ve Fith approd,eatE Srobability}1$ .' e'lrt& - 1/3O (eoomding
to lloissos Boetll1asE 1.},)3 xherees er*etfur ssr+ oer r11l arrl.ve sitb
aptrxo$.uiita probabi.l"ttg l-hh * 39/30 (ao e*ated" by Feieson postul.ate
1.3b).

$iellorly, cns e5r conpute tha peobabtli,ty tbat e sasple
of tsei rr;bic cestimtres of, rgter H:ill eaataLn (f ) no baeter{a
(ii) e*t leaet tro baotorie, prorideit lt le knora th&t b,eloterle of a
oertriin klnd oosur is yater at ths:rats of :irl,.5 batcnia por eebi.o
oentl.aatre ot' rater.

Eroe tho u,ee,inptiogs s.:rd.e eerrlierr qr$6 Ea.y gonsludc tbst
tbe nureber of be'etesie ia * trqc*qrble-eestinetre uaaple of reter
oboyo a Poisees Prebab*Lity lnr stth Xrueemtar ht -(2ilb.5)= 3' Eers
1 danatee tho !.e?e at r&.teb b*ratarie se,;r:r i,n a uati v*lunse esfl *
denotea tb voluge ef tho eanple sf r*$ter under ooqald.eratl'oa. Tbus
tho probeblllty of no boteria ln tba sa*n$lc*{o c-', and ttre probe.bi}ity
sf tro cr @trr€ bestsaia la tho eesFle to l-t -.

l[!be value sf the paraneter ] I @einxtot be de&rooil theoretieelly"
It mret be ilatarm.laeil emptrioalty aa *be fol,lerrJ,ng e*upl.e tl]ustrateel

6.s+aeet*sss to pses..Raqp€Fq - fab].o 3.1 ehora stetietiac of tolephane
sonneotleae to a sr€fg EuraM.
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isf
Eb*rc fi.w tb oxplraestoai. Wlx - tlu Z- hS-i-. tr

n
)\ .ffi-8.?415-S.?4

If tt ts bglter:sd t"&,gt ess etler*s to rErong mrabar cbey
th€ Poigeon probabiltty lau et & s6€.n rets of 8.?4 pee nlmrte" Sn
on€ @Jr oonolu{g tbat tbe peohbllttg d r*oag eoancotisns Fer
uinutc ts €-'It. lfhla provida s Fana ef tEgtiag tbe hgryotbeala
tha.t oonnsatiem to xraag mrsbara et thc &?o of S"?4 trm* *lnt:te.
liinea th.le ie tbG eeclsr thss tbe febabttlty tbat in e elunrta
thars rrtlt ba k sroag ssltssstlono ic obtalnotl bgrr

p(k; 3.?4) * a4"?4 
"ffd, 

rbere k * sr tp 2.,.
The oxpeotad rueb* tn F eimllEg ln xhLeh k xrons eonaeettme

oootsp *ich ts equr.l to $p{kt S.?4} ey ba ooeputed and eoagNaroil
with tha ebeervedl aupher of alantee is ehie& k srcrlg eorureetlcnc hava
ees:rre€.. Senss frsa ?able 3,tr snc; Ho€cs that tbe *hesrat*,eeL valuee
gp(kt 8.?4) ** rather elme to ihe obeerlvqd mrebore H*. fo bo Bore
aert;il.nn ons Bay oo'mp*re tbo abeergod ad arpaetail nusfars by
etatietlcal critorl,a suob e.s tb,s F-wlter$on to judge vbether tho
obseryiitlona ir.Fa oompatlble Hitb tho bgrpetbeeis tbt the nueber pf
connsetione to $rong aumber foll,ers a Poi.seon proba.blllty ll*w et a
Be&a rate of 8.?4.

Jregato0 vr*ug (!{gap} - Perans@p

Lct ue coasi.des a Eriee ln xtrioh wa say apply tbe faot thtrt
tbs sxpaete& vlrluo of tne ileiassa Dletrlbrtl,on le eguol ts 1ta
puraaete.r"

Ituppwe n ls tho a.verage aueber of puloea utl.oklng ea
objeet in t second.s. fhe pule{ra r:F6 tadepon*elrt aad randoeg ep$
tho shatue of a; hit is rrsr6, $inoe th.t e pfosses obeye tho Poiason
iliutrttrutionn $s may conclu$e tbat tbo pararoetqtr is equel, to ite
orpocto{ v;luep l.B. trBr Eonoe t}ro prokbll,t,ty that k of the pu}aee
hitting the obJost tn t eewnds Le approxLre,teJ"y

.r{ri *ke Ti-
'.fbe foJ.Loring oveisplee abow the applieatios of the ,fsLeaoa

iii*tritrntion i*s elxt i:plreixinatlos to tbo Binonlal Dlst'ributioa.
ji'.roic th6 follo*'ing axinplea ons ffiiy sbesrvo bhe easo in oonputatios
xliers the Folgeon gietrLbotiori J.a epplisabl,a.

,ljffse-t of I5qo.0u.L&tl.oqr Srppoae tb*rt tho probabf]1tf thet a certain
f;r$-offfi{r En adlrerse effeot le 0'ffi}. $rSrpoee o'a@

woul.d like te knou tbe probabilltg th*.t 2 sat of I'OSO paople ':"1

tf8*



6f,m tbo lnnscntl,;rtr.sa rill h a&varutgr affwte$.

If res let ,i- be $i43b€r of ;ao*te Art cf lrH:{l *o are eo

irffeeted, thl,a is btnmitrllJ {istn,htsd* sb{ ffob;bility tb..t i[ 'r G

oentrnrted 'qY tb6 blnmir.I probb.rtlty las l*r-

p(?) - tt'Fl (*.w5)e (14.s3399$

E (trf) (0.s5)4 (o"gg5)9fl o.'coo.' t")
i:i"thsr th*n oo*lxrte (*) r on6 tae'Jf Omlxlle lnatat:d the

;:.;igrr*xim;:tlon gtvea \y *ne :'e|*eEa fergrlap ertt!'

ht * sp * lrffiSt$.ffi}) -- !r;
s{*)*r-5 S - gu ,{rh t}.*84r

3a'

rro' tlrra BhE sa,b&e rrf ee*srgtetfOa hy tbe : glsw fersrl; ir egperuf '
fir+ilarlgp stl€ siiy $t€ERrta

"-5 *
.fr

-q.o-.+

'.. j-5 (r

To;alns CslH

fu lryobablltty of, obtaLntn& ) beetls k t!,rqos rften ! ooln"r
ar.6 to6esd" };S Elrrs*r hY ths btso*lal &ratrltnrtl'on .l's:

t?r ,#o (r -bf*

p{no 6$lFe gba{t t axa eff,aeta&} . ptx ' Or }* or ?}
* B{o) + p(ti '*p(*}

2

*u-5 fr
-2

" A-) * e.rz}

I l?[r r kl) (*')n (S)t?s-h

,:B AgpseXlete ralne t9 flo
3ratrlb.t.l,anl rrl& \r qP - fad(S')

f...ti.!r1 r.r.... (n)

ah,Ett ls glvan \f tls loiesss
- dir 116r

"* # frt...rlrtlft'c'etot"'rrr'*tooo tb)

r;.hen k - Jl tho saluE of {a} - 0*l4S- 
tb6 vulua of (b) - S.t4Sr

::'resn thrs o*g BeJf gSAOLUd'* &,i.t tb$ Fofqma 1$.e*rtlurti'e'rn ls';'' g;ootl

i:j:pn6s; a;*t!es t* tbe blnoa{eL *lEtftrhrlf,ffi. gg'spsrsg. ths ii$li6$sn
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Ata?*rr*g,e *sblas ee* le e'le:Bggca ffie,g{ vttb th* baa€*16f
di ctrlhrtlm.

In rcffi*? $er*r trra Pelcsm prebH,lltgr tar be baw
iacrq.eingfy rn.r6g't;*si ..8 tsor€ t.S egro rand,w pheaenui to chlab
tho ,!.r"u r";rplres h;vo b.rg strr&1e6. J^s pbEral,*r tho m,a*m mlerlq
of sleat#a* fnoe tb f,Lleeen$ ef, & ftffsrn *lbr ss fxn * $bate'
nens*.t.tr* mrb&tras ufiSaf tfhs rnflussrse of tlgbt rud tb€ rBmtan**re
rl*ee,ro;;oeltr& o,f r:'.ttmwtlvc ;;tsa!s grcioi le*ld *s phg@ru +hytqg
* ','slr*Bs* ;:robehtlf Qr fu.r. f-&ls li.s *+eirr$l fsol,isstSg *n 3ba fieli{s
eif *leretie*e es*arefu *i{e* &€.*Sgsaag elss*6 aXrr* &*ds fep
s.rrs3 sa lruca;lca*l.tt eif *b*tbtrr @ hwa bt*gs e:r tg*l;wa& e a*€
i,lr,;s t !B rt*te *€ 'rheeh *rilF?. s* ls rea$*ero$, Ef t*a i*e;* io randam
;-,irsr:oia*tu; slthtlli' cx*ot{r e*r {atpruxtx*tatg oheyl*S * P'areru ;lraEe,hi,litg
l; {.

;.*rob readga pb,enwai, ert aleo f,ed, ta @E6etie Hi th ibe
oss*rrcrc*r st' Eoql*Letel $E'iFofctr FeBas &$S s*;i*$ se.nll*.r *sleetti,ss*
ft,a i'a:sesn i[st$hrtloa le ua,**r fs er*eptar la 6lp flets ef,
onsiri;lty {n*a*a*glt r&enr the prcb*hffnqf tfu,t aqgr 6t"@ hc*rw Et}l
be Ceutrogf*e Lf faaG r8 v€sJr si"ll xhLl* 3be tean"mi ershr of, &enre6s
ic vsqf X,*rsu'o" litnl3,i:rfurt thp gsok'bltlty *bt & psrs$ rrlltr giat
klllod in nn autwoblb 1r ?sry mll *ilq tbc mnbot of pooplo
strs rldo 1n E;irer ia lergo. 'Ihc Polcsm dirtxth,rtlon lr ;leo r*sad, la
problm doi;I1n6 ri tlb th* Larpsetren d r -nr$s€turo8 

'ro&r6ts 
rhaa

the ;rob,,bLllty ttset say sae $6,q rl dLcfasttw ls Tfftr ,ryll ed
th lots srs vrnrt largo.

ew*qrr*ntl5rr tlo PGires Slst!{hlttm e*gr ba m.A te
appreloa rs&tcail d,lverg*coa fi@ $aAfcs€ity er :-atn ths etote ef
st,.tl,ettq;l srxrtr€},. Ia$ea*s thE Pelsaea SlstnXbrtlcls h*e plag d e
]irrgir* isrt ra e"inJr lc&atr{al siepli,ry pmblegr perttsrler\r ln Shsea
rls:;Ii!Lt! rrtth 3rir6t *obla uf,aa guoduotim' lnt us sffi*rldg ths
si*sc cf ilgfcettrvo te& br;ttaalesr

Irr$ps*s thst a emfcsterer ef ttr& btlsrt€n knora thsit
d€cprts wFT prcm*tlsa tbsss !e e sall nsuotd&blc permatagg of
tsf,aqtlt? bttartcs aat u;; 3o dp6€rf,le,t1&r tbl,o bl*s bos eat*rbltebe{
i.t O.,Ji, e eM,t d' rlrrfre&ivc bett€ricr pcr lsW. fu battcrtce &ffi
paebrd feer rstaJ,llry S* e.rtoas 6a€b mte,,fa:la$ ffi. T&s mntrfiistursr
sa+*te 8* knov thc *,es d s oaets wrta*s*ry k d.cfeotivu bettorlaa
rhcro k mgr b* Or lr &r rrr . St mgf-toterfag gadLitlooa &zr0 srah
t,br;t ea& w,r*ea €e*s b* Egrum{ to omta,fn e rtfisdom r**plo ef pro8usti&"
&l,e 1g snEthsr t*ss *.gH t&n Polrmq slrtr*brtlm hsldsr 'fb s'w$eGs
rurabes ef fogtirca per ertmr A l* 5try hf

|.aESrO.G.l'6
&&il tbs eh+nsa of, a eartffi @tcriaAa6 k daf,es&ltos i8

${k} hi ='f}S
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In slrob ultrratloncl tho lEaanfaetrrxltr XE us,*eltrgr tntereetod
not co srsb ln the lnd:lvi.&rat Snebebt],lttaa of gottlag tltffa:ent
nralgb$rg uf def,eottwg !a a oa*n3 hrt rsth* t a tba &&lp66 of, gettl*6
k or dc"s dcfeotlrpa tr,s s, o,t;lrtffi. Sbts from tb abws tu'blsr tbo
ohurloc of ge ttlry 5 or 883 defcstlws [t t-

O.S18 + O.OO! + O.S0l - OrO?4 e

nei^r\r 2ft$. hla tglp€ €tr trfsrrsetlm eg1 the pro&uot ls of 6reat
,a1r6.l*rm. 11ble ;[e bes*.lrsa !s &tre& of psedlr.etioa caaagnaeate oaoplLtl6
of tbs mnnfeuetrgo S6l$s$s $e ef,tgs em{ ts glatsln tbc gualltryt of,

in o<iuet cemoqie,.l,lgro

r,galn sno 6ot*1d qog {&e Podsten trietsi'h.lttoa to gange tb
rrspoffis to e$rsrtiolryl-

Sernldgpw tg AArcrtl.Wg €ep. Sls ;of, f,Xaqp

sryrpoco a plaao xn a,fuer*id, f6r nal.E ta e ngrBBettr
bav"lng * efsglnlettsq €tr tmr@$ 3lgai6€Ful. A**1nlag prnbobtl.f'tg tba*
sry wa raadsu1 *d.11 peglpqry[ t6; Ah* s,dfvrl'l[*acntet lc

I
u - p-fu' ; ffi n{ rtb to Ssr the Pobehl1tg 6'

ge*tiry grlrg, ! .n. k ncarys**g, *& e 4ertXamnt"
'sqffintleltsr t*tE i.t i* yre$re tf flndiag the ;uloheblJ'ltlee

*Fl*



af gottisg 'h erresosaee ln }Tf0$^trtalg" rboT probabllt'ty { ae
i,n&fvfArctr e$€cosE lE p - L/Wrffi. Sffis F ie eamlll a ie le:'gsr

x l/fitffi r ?r'. X- aP r.l,O0rffi

Eberefore e sn the avcragt
aelvertl o*neat. Ths ry6}o
of reapansoo e&e bb obtal

legloal{y1
reapona6E
ertronely

@{ sspset ,? raspoeeee ts srr€b ars
gro$a.btlltlee f,e tb 4.lf,fcr$tt erelelr
the FoLseoa &iet*thrtloou

, eEg
ettrYr
nad bgr

-hg*
kfB(rl g).14

tfhe folloriag fablo 3.3 nhoxa tha &*seotXre lrrobabtlttlea ptkl 8)-
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|i Xe pooctble to ob*g1lg! thp probeul.ttt3r of soro tban 9
to ths aelvertlegmont. &rt tbo probabtltty of ttde i.e
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Farle,rs blologAeel lxoblons lnvtl,ve tbp uae sf tba PoLeEon

Di etribltloa, notabl;r thom rrri eln5"r&on ertlsat[&S tb6 deEntty ef,

oolls cr wgp^nf6es hy bacmqytesetor o61rsta e, bY the platlas T€thsd*
ltb a{rsa eltue,tloa te maErrasarsil H&on B8sfl1rla6 tho ilonsity af plent*
in tbe rrild by the uea ef qrrsitrgt 6srata" Rrm theee li&lteet ernspLeat
one laery cauclu{a tb6 Foi,Esda fiLatrl&etion la etre ef tha esst ueeftrL
eetho*a of emp:r"tlne prcbablll.tlta' It Xa aBplteable ls' 4'lvers*
flslds fresq oplratloas rcssg.rcbr Fh'?*tse!. ersrcrinents mlsb ss tbs
ooagnrtatton el prnbebl1!*y s* niafelatlvs &ielut*gnatXoeP. ef oortaln
erbet*rneaa' to aueb ssssa as tba fretllrenqr of lroare ia ubtoh exiistLy
k sonrtanarlens rf lt &lar er ths freqirgnsf of lsvas rith exactly k
rai aine r;[th ft aer tbs s*eflt3s ef tb6 d,onlf*y of, caiatxtE ia tha do*rgh'
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