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Figure72. NUMERICAL PROBABILITIES Some Examples

EM9114 The Globe and Mail, December 7, 1991, page D10

MIND

AND MATTER

STEPHEN STRAUSS

Rdax Chicken Little. ks
statstics, rot the Ky, that
we $rauld be questianing

AIDS to astepids.

What inks two sich seeamingly dispaate subjeds is the way in
which they spew up an conic numeology in ther wake. By iconic |
mean lha oncea figure, suitably cossetd in qudifications gppeas in
print, everyone and Hs dog pck up on he number and nake it gogpd.

Condder the hess tha over the rext 50 yeas North Americars
hare a mein-6,000 iisk of being killed ty an astepid. In lne
The New York Times pbished tte fright/scarerisk rumbe and it
immedatdy began apeaing e/erywhere — nduding, in ©mewhat
different brms, twicein this rewspagptr

Its teriifying becau® it projeds de#h by astepid as a mch greder
risk than fom tornadbes pPnein 50,000) arplanecrades ¢nein
20,000 and just a iblowerthan by éedrocution (ore in 5000.

Of a pguation of alput280 nillion pegle in the US and Canda,
it seams ha over a pan of 50 yeas daut 5600 will be Klled by
tornades, #,000 ly arplanecrasies — bt more than 4,000 will
expre dter keingbonled ty space 0dks.

Coveryour heads, ChickenLittles
Or shauld you?

'Ask what the nostlikely numbe of pegole who will be kiled
by astepids in the rexttwo centuries and the aweris zerd, admits
Clakk Chgpman, a gdaretay scientst in Tucsan, Ariz., who with his
cdleagle David Morrisonoriginatedthe Timesfigures

What the pair woked fom ae esimaes tha a large ateoid
(aboutl 5 kilomeres &rosy has srudk Earh on
aveage @ety 300000 eas They then fdored
in a typotheical deah toll from the @llision.

The assumption is ha it isrt beingstrudk on the
headthat will kill pegle kut the wllaterdeffeds —
tidal wavesand panet-coding dust douds. For their
anaysis, the sientstsassmedthat every living hu
manon the fae of the ganet met fis o her maker
on astepid-impact day Thus,their onein-6,000 fg-
ure aises smply by dviding 3 yeas into a30Q000-
yea posdble arival time and asuming btal destadion.

TODAY | run he @nut o scien@ from A to A — that is, fom

In the fith paragiaph of the Eft-hand olumnof the

‘Ask what's the most
likely number of
people who will be
Killed by asteroidsin
the next two centuries
and the answer is
zero

It sourds so ed, but st on the numbers just a ittle and they squish
all over the dace Thee has een no dscenible ¢/de to astepid
cdlisions.

"You might not hare aything tha sze for five million yeas and
then tiree n a day"commentsRichad Grieve a geoplysicig with
the Depatment ¢ Eneigy, Mines and Resources in Ottawa.

Equdly murky is wha a real deth toll might be. \arious estaes
induded n a Ble d a paper Dr. Chgpman pesentedin Octoker
shav tha while me hae pedcted a otal kill-off, the sientfic
consenss fore@ds ®mevhere between 10 and 20 million fatalties
worldwide If North America got its oudhly one-million shae then
the risk of beingkilled ty an atepid in the rext50 yeas drinks to
onein-L6 million. This is on a isk-analsis bass, les than he
likelihood d beingkilled ty fireworks.

All of which leads ne to cbult the wisdom d using ary icanic
ageroid number. All tha can ke ersibly said abaut the risk of the
sky falling on us is tis: If a ok, the dameer d two CN Towelrs
laid end to enddoes ht the eath, a bt of you ae Ikely to de. But
in the mearine, dl potental Chicken Littles iould throw out their
mddy salmon, dop smdking and faden those sat telts.

And now o AIDS. One d the quiestbnscantinually askedafter
the baketdl star Magc bhnsm was dagnesedas keing infected
with the HIV virus waswhen Magc or aiyme dsein his stion
will come daevn with AIDS proper The nost conmon, but unfor-
tunaely wrong, arswerwaslo yeas.

What a \ariety of sudies do sggestis tha somevhere between
10 and L yeas dter they wae infected half the peqple doseved
hadfull-blown cases of AIDS. When wil all HIV-positive pele
getAIDS? Maylke verymud later and maybe, ust maylke, reve.

The @ue for ome @timism & an mgoing tudy of 24 cay nen
in San Frandsm. The stidy beganin 1978 to dbaumentthe pread
of the &xually trangmittedhepditis B virus AIDS reseaches have
been dle to make wse d blood anples vhichwere frozen dter the
original hepditis analysis.

This has dowedthem b idenify men who vere or keame HV
positive in the period ©78-19L. As might be sugpected most— 361
— men hae ®me dovn with full-blown AIDS. Ancather 116 $owv
somesigrs of imnune danageas®datedwith the yyndrome. But
47 men, 9 per cant o the aiginal group, are perfedly heathy.

And d tha number, 3lmen hae aken roneof the antviral drugs
that ae gven to HIV-positive peple to ward dff the ssetof the ds-
ease Thar bodes, for ressans ha the San Fan-
Ccisco researches suect myy be inkedto a gndic
predspostion, are just keter & fighting of AIDS.

"We dorit know how long they will take © pro-
gressto AIDS o evenif they will progress,says
SusarBudbirder a cdodor with the San Fandsm
Department ¢ Publc Heath, which is ondicting
the gudy.

| hope the htteris 9 becaue this is a dsease
whele eena <intilla of gatisticalhope looms lage
ove a field so Ittered with the deadand ding.

aricle EM9114reprintedabove expeded numbers d dedhs in the rext 50 yeas in the US and Canadauk b torrades,

agofare aashesand &tepids ae gven. Usinginformation in te aticle, explan briefly how thesenumbers are oliained.

o How mary dedahs would be &peded die b dedroautior? $how your ressming.

o Explain briefly wha is meant by the wal expectedas t is goplied to the numbers of ceahs from the burcauses

o In the hird paragiaph of the ight-hand olumnof the aticle, Sephen Sraussgivesa reduced isk of deah due b aster
oids as @ein-16 million. Show how this nodfied figure is dbtained
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In the éghth paragiaph of the Eft-hand olumnof the aticle EM9114 reprintedoverleaf o pager.7 Dr. Clark Chgoman b
guotedas syirg: Ak what's the nostlikely numkber o peopk who will be kiled ty asterdds in the rex two enuries and
the ansve is zera. Indicae biiefly wha can ke inferred fom this satament &out the shape of the dstibuton of the

number d dedhs due b astepids.

In the £ond paragrgph d the iight-hand ©lumn of the aticle EM9114 reprintedoveleaf o pager.7 Richard Grieveis
guotedas syirg: Youmight nat have anything that Sze or five nillion yeas and hen three n a day  Disaussbriefly the
probabilistic issuég raisedby this gatement

The sxth paragiaph of the iight-hand ©lumnof the aticle EM9114reprintedovealeaf o pager.7 mentons dtributes of the
popuation of HV-positive individuals; for exanple, he dstibuton of ther timesfrom HIV infedion © having 'full blown'"
AIDS. Wha two othe attibutes ae menfoned? Explain briefly.

o What, if any; is the relationship beween thesetwo atributes? Explain briefly.
- Indicae biiefly the kags of Sephen Srausssuggestbn ha some HV-positive peaple may never getAIDS.

The Globe and Mail, January 24, 1990, page C13

Profesers e snilarities to Evoks in 1978 <cript

BY JIM MORRIS

Canadin Res

CALGARY

Two professrs at he Lhiversity of Calgary
testfied Monday thee ae griking smilarities
between the Bvok charactess in Geage Lu-
casfilm Retrn of the &d and the dirry
creduresof the same nama ia <ript writ-
ten by a Gilgary man

Jame®ugan an ata and hea of the wi-
versity's drama cepatment said the chaac-
ters ae d$milar enoaugh that hey camat
hare keen aeded ndegendenty.

"The \ery similar gened desciption and
habits d the ceduresseen to cefy coinci-
dencé he said.

Duganwastestfying at a awauit filed by
Dean Restm, a Glgely writer wip says e
creded tle Bwok charactes in1978, five
yeas bdore they gopeaedin Lucas!ucraive
Sta Warstrilogy.

Dugansad tha if both Lucasand Resta
were hs pupls in a sreewritng dass he
would quesion Lucas$intggrity. "If | had
recéved Spae Retsfrom Prestm as afinal
projed in 1978 and Return of the &d in 1981,

| would bring Lucas lefore the dean 0 a
chage of gagiarism’,he sid.

English profeser Jans Silpis, who teaches
sdence-fiction writing, dso descibed the
reembbncebaween LucasEwoks and he
bear-lkke aeduresfound in Presta’s Spae
Pet saipt.

"Given tha Space Retsand Retrn of the
Jed ar dosely relaed and gven tha no
conmon source br bothis eadly visible, &
is omevhat nore probeble ... tha Spae
Pets is the surce text for Retrn of the &d
ratrer than the evese,said Siilpis.

Both men vere preentedas epertwitnes-
ses by A Webger MacDmald Prestaois law-
yer in the $50-million suit agairst Lucas
Both readfrom reports they prepaed com-
paing Presta's ript and lucasmovie

The reports rotedthe Bvoks and Pesto's
furry chaactess were smilar in gppeaance
had primitive ailtures, usel gears ad
rocks as wegans, and Ived in tree huts
conreded ty vines and walkways.

Preston says te mailed the Spapce Rets
saipt to Lucas lut recaved no egdy and
the <ript was nger returred.

Lucassa/s Bvoks evolved fom the déght-

foot, bellowing Wodkie dharacterin the aigi-
nal Sta Wars saipt he wote in 1974. Test-
fying lag week, the kearded fimmaker dso
sad hs company has a ®ict policy of re-
turning dl unsdicited saipts wnopenel.

Lucaslawyer W Graham Dutton, wrargled
with Siilpis over the professoss calcuations
that hee ae aly 1,274 dancesn 100 til-
lion tha both Prestan and Lucas ould ima-
gine the same namaeif their credion.

"Youre beng dlly;' Dutton said of Svilpiss
calcuation.

The cerivation of he wad Ewokhasbeen
a entralissuein the bwaiit.

Preston says he name as tornwhile ke
was playing with phondics and the frase
"he walks' Lucas esffied the rame vas
deiived from switching aroundthe leters d
the word Wodkie and lis nusngs daut the
Miwok (pronainced Meavok) Indian tibe
of northernCalforna.

Duganrefused b acceptLucastestmony

"I dorit get tha as a bott step; he ld Dut-

ton. "It doesrt sourd to me ha obvious'

Namel in the siit are Lucas Lucadilm
Ltd. and 0th Cenury Fax Canada_td.

In light of dates dsewhek in the aticle EM9013 reprintedabove commentbriefly, from a staistical perspetive, on the
phrase... it is smavhat nore pobable ... in the satement fom Prof. Siilpis quated n the hird paragaph in the mdde

cdumn of the aticle.

6 Can ya suggestreaming ha lead to he pobability, gven in the ®mndpaagrgph d the ight-hand olumnof the aticle

EM9QL3 repintedabove of 1,274 dhancesn 100 tillion that both Prestom and Licas ould imagine the same nameif their

credior? It may a may rot be of assstanceto rotethat 1274 is the podud 2x7x7x13 and D0 tillion is (presunably) 10°*

Environment Canada Fact Sheet: Atmospheric Environment Service, M ay, 1992
Caaogue No. En37-243-1992E, ISSN 075-004Q ISBN 0-66249732-1

Apart from addresing a opc of wide inerest the aticle EM9207 eprinted (without its four illustréiong on the fadng
page 79 piovides usfu indghts into koth wedher re@ds and of more immedate importance the (nfamiiar and dten
difficult) concept o ‘ probability, For insnce (cantinued on mage7. )
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Figure72. NUMERICAL PROBABILITIES Some Examples (continued 1)

PROBABILITY OF PRECIPITATION

I mproving the weather forecast with the aid of numbers

Wedher is an hcredbly conplex thenomeno. Desgte the wse @
conputess, sédlites and «killed bre@aders, t is dfficult to predct
future predpitation. Rain or s1onv camat aways ke fore@g with a
sinple yes @ no. However the pobability of predpitation helps o
gaina beter understandig d wha the uture weaher tolds. I offers
us amtherway to view the predpitation ore@d.

To a hrge atent, EnvironmentCanada weaher snice hasalways
been n the pobability busness Foreaders have at imes,qudified
their predctions with subjedive phrase ke 'satteed howvers" a
"posdbility of snow tomorrow" Now; fore@sers ae pressing this
type d probability by numbers adding a probability of predpitation
staement to egonal fore@ds.

What is probability of precipitation?

Probability fore@ds ae a sbjedive rumeical esiae d your
chancef encourtering neasteble predpitation at ®sme ime dur
ing the bre@g period. For exanple, a 406 probability of rain today
mears thee ae 4 dhancesn 10 of your gettirg wet bday

Bascally, probability of predpitation reads albw the breager
to express his/herdegee & belief in the Ikeihood d predpitation
ocaurring wsingpercentges. In the egdar foreag he/shemight say
"one or wo showers today" but in the pobability of predpitation
he'shemight predct 20 percent probability of predpitation. Again
if the pubic fore@ag says there is a @od danceof predpitation b-
morow;,' the bre@ger night follow this by adding: 80 percent prob-
abifity of predpitation.

Probability of precipitation and the weather forecast

ISOLATED SHOWERS THIS MDRNING. CLOUDY THIS AFTER-
NOON. A FEW SHOWERS TONIGHT. RAIN TOMORROW

PROBABILITY OF PRECIPITATION 30 PERCENT TODAY, 60 PER-
CENT TONIGHT, 90 FERCENT TOMORROW

As the dove exanple $ows, probabiity foreads ae part of the
regional fore@gs for W to three pecific peiods: bday tonight and
tomorrow. Today refers to he fme peiod 6 an to 6 pm; tonght
refers to he fme peaiod 6 pm ¢ 6 am ad tonorrow refers to he
time period 6 an to mdnight the bllowing day

Probabiities ae gven in 10% incementsranging from 0-100%
However mostforeads tend to sty within the D-90% rarge ince
foreads camat aways be certan tha predpitation will nat or will
ocar due b the \ery conplex rature d the amosphere.

How is the pobability fore@g deteminedfor a paricular regor?
The foreader gudies he curent wedher studion, induding wind
and noigure pattens and deermines how thesepdters will charge
with tme. Fadored nto tis is he dfed of terran, long-term
wedher gatistics and the cheacterof the pedpitation €havery or
continuouy. In the cae d showers, t is unlikely tha predpitation
will ocaur & dl points in the regon, wheeascontinuous ran is
likely to be nore widespeal.

The proceduresfor produdng a probability fore@ag do ot radcally
differ rom those enployed n produdng a reguar foreag, but the
forecager bes pend nore ime cheking nore points in a regon
beore detemining the psdbility of predpitation.

The limitations of probability forecasts

Probabiity fore@ads cama be wsedto predct when whee a
how much predpitation will ocaur. For exanple, a 606 probability
of snow today cbes ot meanti will snav during 8% d the da
However, the pobability figure cbes mean ha thee is a ®% cance
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A ROUGH AND READY USER'S GUIDE

~ TO PROBABILITY OF PRECIPITATION
Probabifties

0% No predpitation e/enthoudh it may ke doudy.
10% Dry weaher with aly one dancen ten d snow or rain falling.
20% Dry wedher gill expeded.

30% Go ateadwith your picnic, boaing or i plars but you may
have D take shdter

40% An umbellais reammended Make dtemae gdars for autdoor
adivities ha are siscetible to min. Not a god day © pavethe
driveway Keep yourfingers aossed!

50% Its evenSterenon whether t snows a not. Be prepaedfor all
evaentudities

60% Wantto wateryour lawr? The alds ae favouable tha Mother
Nature mght give you some hép.

70% Suggestcancéation of autsicke e/ents The chancesof dy
wedher havestrunk to three i ten

80% Wetweaher ikely. Make gpropriateplars.

90% The ocaurrenceof predpitation is a ea certanty. Venure ait
if you enjoy walking in the min or daying in the :iow.

100% Predpitation is a ertanty.

of a measteble anauntof snow falling at ha location

A perscn who dd not enourter predpitation duing the period
would be emped b say tha foreag probability shauld hare been
zeo, while the ndividual who did havepredpitation duing the same
peiod would say the pobability shauld have been 100%. Satisticali,
onecamat detemine he aaurecy d a sngle probability foread.
The acauracy can ally be \erffied after a mmbe of foreads. A
30% probability of predpitation re@d is acaurde if the samedre-
castwasmad on me hundedocasons and ff it rainedon 0 of
thoseoca@sons.

The wedher dfice foreads a pobability of predpitation for your
region basedon the nformation availade & the tme the fore@ad is
issuel. As the imeof the @entnears ad nore information kecomes
avalabe, the bre@der is more acaurae in predcting the pobability
of predpitation.

It shauld be enphaszed that robability foreads ae rot meant to
redace eguar wegher ore@ds. They Smply suppy a wsdul nume
rical aldtion b the aisting fore@ds.

The utility of probability forecasts

Probability fore@ds ae more han a pvdty or an nteesing varia-
tion on eisting fore@ds. They havecondderable practical valie and
shaild allow mary pele to nake nore rational dedsions about
wedher ®rsitive activities

Forexanple, a ontactar might use pobability of predpitation fore-
castso decide whether or rot to cue a cocretepad He/shemight
juggle a 40 ercent probability of rain foreag with sud fadors &
actwal ddlor loss(dueto rain) and expeded bssbasedon the ©n-
tracta’s probable lossove timeif the pobability is ecaurge.

Probability fore@ds ae dso usdul to fameirs making aop dedsions,
to promoters aganizing outdoor gorting eventsand to yar avn
per®nalpicnics or iing trips.

Generdly, probability of predpitation fore@gs am to estalish beter
commurictionsbeween the weaher snice and the pbic. Addng
numbers to sipdenment he «isting fore@ds povides Candiars
with more wsdul weaher ore@ds.

(continued weled)
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In the £ondparagraph n the ight-hand olumnof the aticle EM9207 eprintedoveleaf o pager.9:
e Stdistially, one @nrot deermine theaccuracyof a shgle pobability forecast
® The accuracycanonly be \erified after a rumber o forecasts A 30% pobability of peciptation forecast is accurate if the
samdorecag was male o one hunded oacasons andfiit rained o 30 of hose @cagons
Thesestaements emind us 6 the ley gatistical ideaof behaviour under repdition, introduced n FHgure 11 in Partl of these
STAT 220 murse Mateials
A relaed dea aises with makng one meastement ¢ an wnknown value — 1 provides no information atput meastement
error, as dsausse in more cetal on the ypper half of page5.60 in Appendk 5 of Fgure 57 in the STAT 231 Course Mateials;
repeatel meastements 6the samevariatecan giantify measungimprecision and in corjundion with a standrd, inaccuracy
- Measuing an urknown value is of course to be dstinguished fom measting a(known) standad to calbrate a measuing
proess

In the hird paragaph in the ight-hand o©lumn:
® As the time d the evert neas and nore information becanes avalable, he brecaster is nore accurate in pgedcting he
probability of precigtation.
This datements eminds us of he elatonshipbeween uncetainty and ompleteness d information and, hence of limitations
imposal on Answers by nconpleteinformation; thesemadters were dsointroducedn Figure 11.

In the burth paragiaph in the Eft-hand ©lumn;

® Basially, probability of peciptation forecasts dlow the forecaser to express fis/he degee 6 belief in the Ikeihood d
preciptation occurnng usirg perentaes

This g¢atement eminds us ha pasonal probabilities are fittle more than sibjedive asessients da persan's strergth of belief

the latterbdang a nore evocdive cesciption and feefrom the mplcaion tha such assessents hee cfined mathmaical

properieslike ‘realprobabilities és dsaussed in, for exanple, he bllowing Fgures74, 75 and 79.

In the éghth and enth(the ondlag and lag) paragrgphs n the kft-hand olumn:

o In the @ of howas, it is unlikdy that greciptation will occur & all points in the legion,wheeas mninucus @in is likdy
to be nore widespead.

® Probahility forecasts @nrot be usedto redct when, vhae a how much peciptation will occur

Thesestdements povide usdul information for uses of wedher ore@ds.
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