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Figure5.2. PROBABILITY MODELS Finding Gaussan Probabilities

The following exanples llustrae e ¢ the sandad Gausian probabilities gven on mage A.1lin Appendk B of the

Caurse Materals, to find valiesfor probabiities nvdving the Gaisgan famiy of distribuions. A convenient way © reasn is
to ue Ketthes vhich shav the equired probability as he gpropriatearea under a Gaussan p.d.f.[f(2 or f(y)]. Throughaut
the dsausson, Z andY are random vaaldessud that Z [1G(0,1) andY JG(y, o).

1

Table L ook-up of G(0,1) Prababilities "2
Pr(0<Zz<1) = areaunde G(0,1) p.d.f from0 1 "

= areaunde G(0,1) p.d.f from - to 1
- area inderG(0,1) p.d.f from—c to 0

=0.8413 - 0.5000 [from the G(0,1) Tale]
=0.3413

[By symmetry, Pr(-1<z<0)is ds00.343

Pr(-1<Z < 2) = areaunde G(0,1) p.d.f from -1 to 2

= areaunde G(0,1) p.d.f from—1to 0
+ areaunde G(0,7) p.d.f from 0 to 2

= areaunde G(0,) p.d.f from0b1l [Eynmery]
+ areaunde G(0,7) p.d.f from0to 2

= 0.3413+ 0.4772 [from the G(0,1) Tallg]
=0.8185

[By symmetry, Pr(-2<Z<1) is ds00.8183

Pr(Z>1%) = areaunde G(0,1) p.d.f from 152 to oo
= 1- area underG(0,1) p.d.f from —co to 152
=1-0.9357 [from the G(0,1) Tale]
=0.0643

[By symmetry, Pr(Z<-1%) is ds00.0643

NOTE: 1 Unlesscontext dictates atherwisg we wite Pr(@a<Y<b), the pobability the random vaalde Y (sg) takes valies

beween a and h so as ¢ exclude the bwerend pant of the ntewal (@, § and include te (finite) upper end-pant.
® This mnventon maintans casstencywhen we find a pobability using our definition of he cumulative dstri-
buiion fundion F(y) = Pr(Y<y) to find a pobability (e.g, e Ble 531 m page 53 of Figure 53.

How would the valiesof the gobabilities catuated doove be altered if the hequditiesinvolved a #rictly lessthan €gn (i.e,
<) in place d eachs< sigr? dusify yourarswerby referenceto gopropriateproperiesof the déinite integral
® Answerthe same giestdn if the< or = signs were redaced ly < or > ggns.

- What b you ®ndude from your previousarswes aaut use ¢ the Gaisgan distiibuton for modeling continwus
quantitie® Explain briefly.

Draw a &eth to llustrae the probability fourd by ymmetry in the bg line of each of the hree eanples gven eove.

Without furtherlook-up of a ade o standard Gausian probabilities, us the nformation in he tree ganples gven eove
to evaluae tre five probabilities whichfollow, and dav a sketch to llustrae each one
® Pr(z>1) e Pr(z>2) ; Pr(z<-) e Pr(Z<1l®) ; Pr(z>-122).

Disasshriefly the alvantge(s and dsadvantge(§ of atwo-pané talde of G(0,1) probabiities[for exanple, & in Appendk
B of the @urse Notesin Tale 2 (the overkaf sdé), conparedwith the one-pané versian in Tale 1on te font d this page

2004-06-20 (continued overleaf)

#5.3



University of Waterl@ STAT 231 —WH. Chery

2. Table Look-up of G(u, o) Probabilities

To find probabilities br Gausian dstribuions other than the gandad [or G(0,1)]
casewe wse he gerdion of gandardization (i.e, ubtract the mean and dde he
differenceby the sindad deviatior) to dbtain the equivalent probabilty for the G(0,1)
distibution; the bass of this geration is he esit given as gudion (5.41) at e ight above. We illustrae ths matterusng
probabilties guivalent to hose n the hree @anples eerkaf m page 53; reall that Y LIG(y, o) and Z LIG(0,1).

Y EOGe) - (5.4)

Pru<Ysu+o) Pru—o<Y<u+20) Pr(Y > u+1%0)
_ Pr(ﬂ;ll < Y;u < u+g—u) _ Pr(ﬂ-g—u < Y;u < u+2éf—u) _ Pr(Y;_ﬂ S u+1-5;_20—ﬂ)
=Pr[0<G(0,) <] = Pr[-1<G(0,)<2] = Pr[G(0,) >157]
=Pr(0<z<) =Pr(-1<z<?2) =Pr(Zz>1%)
=0.3413 =0.8185 =0.0643

f(y) f(y) f(y)

' }
u-o u+20

3. ‘Inversg Table L ook-up of Gaussian Percentiles

The probability calcUationsoveleaf and hove for the Gausian random vaalbesZ andY involve ‘dired’ use @ a talde o
standad Gausian probabiliies i.e, we havea value @ whichwe locatein the Eft and tgp margins of the Talde and we then
real dof the valie of he ©rregponding table entry. However in some #udionswe reed tte ‘inverséprocess d talde look-up;
i.e, we havea probability (or area) which is,or is dose 10, the valle of a &de entry and we haveto find the orreponding z-
value (a Gausian quantile or percantile) in the alde margins.

As an illustrdion, supposewe want the valie of ¢ sich tha Pr(Z<c) =098 We lodk in the body of the &le for 0.98000
and find 097982 6r z= 2.05 and 098030 6r z= 2.06; tence to 2 cedmd places, c= 2.05. To dbtain a nore acaurae value
for ¢, we @an ug linear interpolation beween the z-valuesof 2.05 and 206; we have .

Cc =205+ (2.06-2.05 x 23800397982 — 2 053%.

Althouch it is important to understand this interpdation rocedire br dotaining
additionaldedmad places for z-valueswe @n dten aoid having © actudly do it by
usng the &paae lowerright sedion of Talde 1in Appendk B; this Talde gves z-
values[to 4 deimd places] without interpdation or sleded pobabilities [deroted
F@. We e that the ¢ valie br aur exanple is actudly 2.0537 or 2053 749); thus,
inea intepdation gves ws, i this instancethe orred value o five dedmd places.
A diagramnatic representdion of this ganple is dgven at he iight.

t
€=2.0537

Without furthertable look-up, e he nformation in he eanple to find the
value of d sich tha Pr(Z=<d) =0.02; dav a sketh to llustrde your arswer
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