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MEA SURING: Randaom violence kews aime gercefion

The four ariclesreprintedin this Hghight #40 ae wsedin Figure 71 in Part7 of the STAT 220 Cairse Mateialsto intro-
ducethe opic of discrete probability (continuaus probability is dsaussé in Part5). Theseariclesare wsedhee to ilustrae
the idea ® measuring as quartifying for four difficult) concepts ha ocaur in datistics or ha may aise n the gplication of

staisticalmethods.

* Perception (informal o invduntary persanal measuring) in EM9422 — how pubic perception, as neasted by pdling, of
the risks (or probabiitie of some ypes @ crime nay ke dstated ky prominent reporting in the malia of rare but sersa-

tionalevents

* Risk in EM9325 — he iole d risk perception in individual investos dedsions.
* Randomnessin EM9015 — fow the number d shuffles d a card ded impingeson trying to make it equdly probable tha

ary cad is in axy postion in he dek.

* Moral culpability in EM9203 — gting an gpropriatesentenceor impaired diving.

The Globe and Mail, Deenber 31, 1994, mgesAl and A9

Random violence slkews aime perceotion

BY ALANNA MITCHE LL
The Globe and Mail
Acts of andom volene ae te main
reasm for misperceptions of the anourt of
criminal activity in Canadaand hev grictly
it is deat with, the aithor o a federdly
sponsaedstudy says.

The dudy for the Jusice Department con-
duded ty University of Ottava aimindogist
Julian Roberts, omparedresilts from seved
yeasworth of opinion pdls with trends in
reported crimes and ietimizaion surveys.
It is the first to bok at wha Canadars ectu-
ally know aaut the aiminal justce systen
and hav they want kgidators to fix it.

Beau® d pubic presue o, politicians
to taugren entencesand pmwle digibility,
crime ha become a ky issie on he ederd
ageda and o mary provincid and nuni-
cipal mes.

Dr. Roberts' sudy, Public Knowledje d
Crime and ddice: An Invenbry of Cana-
dian Findings has no been pubicly releasd
but may ke in the rew yea, acocordng to
sauraes n the disice Department

Amorg the fndingsare these
e Althoudh two-thirds of Canadars believe
crime ates have risen during the @g five
yeas, uch rates genedly have remained
stable.

e Mog Canadars believe romiddesare in-
creaing more quickly than ag other aime
In fact, e mtehasremanedrdatively stédle

for 30 yeas ad actudly has kegunfalling,
epecidly snce te ddition of cagtal pun-
ishment In1977 the yea after adition, it
was 3.06 pe 100000 p@uation. By 1992
the ratewas27 per 00,000.

e Although most Canadars bkelieve tha
breaking-and enteing is on he ise this Do
is a nisperception. 1N 1980 hee were 26.3
sud inddentsreportedto police for eery
1,000 househtls. In 1990 te mtewas22.4
pe 1,000 lousehtols. Arecent survey @n-
duded ly Satistics Canadaalso slowedthat
rates of such aimes hd fallen 7pe cent ke-
tween 1988 and 1993.

e The widespea view that gun se &
becomng nore cmnon in gimes § dso
false Thirty-seven per cent of all robberies
committed in 1978 invdved a fieam, but
by 1990 tis red fllen to B per cat. The
proportion of homiddesinvaving a gin has
risen dightly, from 32 per cent in 1980 b 34
pe cent n 1992.

e A growing poporton of Canadars (85
per cent n 1992 fed tha sentencese rot
harsh enaugh When gqiestonad, rowever
they @nsstenty undeestmated tte propor-
tion of orvicted ¢iminak $nt to pisa.

e Canadars ae hghly anxious dout what
they percéve to be lax pade rules tut, again
this is kasedon a nisperception. They tend
to believe ha more than hdl of prismers
getparde and tha more parole han eeris
bang ganted In fad, the £derd parle-

graning ratestand at 64 gr cet, rouchly
whee it has keen for a ccack.

e Contray to pubic opinion, the majaity
of those padled conpletetheir terns in the
conmurity withoutconmitting ancther aime.
Betveen 1978 and 1988 nealy three quaters
were successully paroled Parole was evdked
for12 per cent becaue they commitednewv
crimes

"The gsem & rot the enient pke Eeole
bdieve i to be, Dr. Roberts said yesterdga
from Ottava. "Everything’s rot fine but the
probems ae rot recessaiily wha the pubic
bdievesthem o be"

Severd fadors haveprodiced sich an &-
tendve list of misperceptions, he sal. The
mostinfluential though, were well-pubicized
ads d random volene tha todk place n
1994.

Ore was he dive-by shooing of Nichdas
Battesbyin Ottava in March. Anather was
the hootng of GeaginaLeimonis at aloron-
to restarant the rext month

Sud enséonalcasedeave a hding impact
and h@hten the pubics view that dargeris
eveywhere, Dr Roberts said. He dtedps/cho
logicalliteraure stowing hé for yeas dter
a mejor plare aash, pele wildly overest-
mae the risksof flying.

And becaug the pubic believescrime to e
a $mple phenomeno, thee is remendous
sipport for eay answvers such as larder
setenceshe sail.

In its hedline, opening entenceand burth-lagd paragiaph, the aticle EM9422 eprintedabove usesthe phraserancdbm
videne. Look up a dctionay definition of he adinary Engishmeanng d random
e Campae and ontast his adinary meanng with the ®rse h whichthe word is usedin the aticle.

e Compae and ontast his adinary meanng with the meanng d‘randoniin the phrasesimple randm leding (which
is omdimes Hortenedto randm gleding and whichwe call the nore eocaive equprobable leding).

What evidenceis preentedin the aticle EM9422 eprintedabovethat the ... well-pubicized acts brandom volene ... in
1994 were the nostinfluentialcauseof the misperceptions?
o Explain hriefly whether you mnsdder tha the nferenceof causaty is justfied o the kags of this @idence
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How risk dfectsindividual investors

by Rofesor Donald Wehrurg

UNDERSTANDING RISK

Do peopk perceive risk correcty?
Soméimes, It peqple perceéve situdionsto
be nore risky than shtistical incidere
rates, when the igidions are ait o their
control, unfamiiar, invdve a hgh degee &
meda eposure epecidly of catastophic
evanty, or invdve tecnologes that they
dont understand For exanple, peple per
cave the chancesf dying in a gare aash
to be geder dter etensve meda mvaage
of a gash

In investmentsetings, ecau® individuals
have dfferent cgabilities to vithstandpos-
shle losss, snalkr investors, fadng the same
maket & insttutional investors, percéve
invesments to b riskier

Do peopk do a ea®nable job
evduating risk?

In mary cases o, be@ue peqle have
systandic biases in the way tey assess ad
useprobabiities They often noorredly es-
timate probabilities ha are verylow or very
high. For exanple, peple tend to gnae al-
verse low probability eventssud as fbods
or earhaquéakes. They @n abo let har values
and kelefs intefere with their risk evalu-
ation Wishful thinking an kadpele ©
ovaesimae the cancesof a bg paydf.
Peope ae dten ta confidentabout their
predctions gving lttle aedenceto the os-
shility of extremeouttomes

People tend to &dk balancein thar risk
assegsents They let the '‘bandwegon eféa"
getin the way d prudent isk evaluaion.
When tings ae ging well, peqple &nd to
ovaesimae the chanceof beinglucky.

As menioned dove, the melia can nflu-
encepeqles evaludion of iisk. For exanple,

that ravedone \ery well or very poaly. If
the reportedanaysis is kasedon dther dort-
term performanceor is influened by an e-
traordnary event it may be a par indicaion
of future perormance

TOLERATING RISK

Do peope kow ther own risk
tolerance?

Studesshav tha peqle dten mijudge heir
ownrisk plerance One Ikely reasn is ha
thee ae pesuesin North American clr
ture © *e arsdves & nore willing to take
risksthan we really are.

Can peopk dhangether risk

tolerance kwel®

While mary believe tha an ndividuaks toler
ancefor risk is @ unchamgealte persmalty
trait, reseech ha own that b be wtrue.

Some streotypes have however confirmed
by reseach. For exanple, fisk taking &nds o
dedine with ageand to ncreasevith weath.

Do peopk hawe the sameisk
tolerance fa all aspets d ther lives.

Few pele ae ather mnsstenty risk-averse
or risk-taking. Insteadpe@le take aportiolio
appoad to the isksin ther lives. In ather
words, peple havean werd aggregatdevel
of tolerdle risk. As te iisks incesse n
oneara @ life g, a nariage brealup),
acephbe risks in other aes deaese
Before mnsdering wha leve of investment
risk is acepibe, it is important for pele
to know wha other liskstheyre facing.

CONTROLLING RISK
Do peopk hawe to acceptrisk & it is?

Not at dl. Contalling uncetan eventsis
an dfedive way d charging ther riskiness
People reduce nvestmentrisk by seeking pro-

the kusness pes dten hghlights investments fessional alvice and nanayement; eluating
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themsdves diversfying and nonitoring their
investnents

SUMMARY

While risksprovide oth excitement and $in-
ulation, mostpele prefer to avoid unneces-
say or foolhady risks. When &sesisig your
tolerancefor invesment sk, you $auld evat
uae tre overdl levds of risk in dl aspeds
of your life. If you dread have high risks
in area ch as areer heath, or famiy, it
may not be wiseto take on adtional high
financial risks, or vice versa. Renenber
the dd adage "Do you want to e& well or
sleep well?"

Risk is pernadve and wil aways ke with
us The best w @n do § to brese LmMe
of the isksaheadand to ontd or mitigate
someof the aitcomes

Dondd A. Wehrg is Asodate Deanand
Professr of Management Seence and Rolicy
Analysis Faaulty d Commece and Bus-
ness Alminigration, Universty of Bitish Co
lumba. Ower the @mg tweny yeas he has
studed, along with his @lleagueKemeh Mac-
Crimman, the risk behaviaur of many North
Ameicanexecuives. These execuives asva-
ed a1 extensie prtfolio of questimnaires
and prticipatedin interviews ebaut hypahe
tical risky stuations how they handed ratu-
rally-occurring risky stuationsg and ther at-
titudes bwad risk. These tudes, many o
which invdved pesonal inesment deeisions
have rereded importart indghts regading
theinvestment behaviaur of snior manages
in particular and d invesbrs mae geneally.
Detailed dscusion of the fhdngs b avalable
in Taking Risks: The Managiement d Uncer
tainty (by K.R. MacCrimman and DA. \eh
rung,The FreePresspaerbad, 19889.

Repintedwith permisgon. Copyright © 1993 by DonaldA. Wetrung. All rights reseved.

The aticle EM9325 eprintedabove and BV9422 aerkaf o pageHL40.1 an pubic perceotion of crime nddene levéds
male ome d the sameand some dierent, points. Conpare and ontast the two dicleswith regect to thar disausson

of risk

hand olumnof the aticle EM9325 eprintedabove
® Peopte are dten bo onfident abaut thar predctions gving little aedence to he psdhility of extrenme autcones
o Wha things are ging well, peopk ndto overestimae the dance of keirg ludky.

Explain in probabilistic terms wha you wnderstandy the &g sentencesf the hird and the burth paragaphs in the bft-

The Living Webser Encyclopedc Dictionary of the Engish Larguage (Chicaga, 1974, page829 givesthe adinary meanig
of the rounriskas exposue  the dance of njury or loss a hazad o dargeous hanee. Desaibe biefly wha you
undestand to ke the relationship, if any, between the ©naeptsof riskandprobability.
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MEA SURING: Severshuffles ae neeced to it gamide in card deck (cortinued 1)

The Gobe and Mail, January 27, 1990 page D4

Seven shuffles are needed to put gamble

IN card de

BY GINA KOLATA
NewYork TimesSewice

enthusads and csud players.

The finding has mpiicationsfor eveyonewho pays ards and every-
one from casno operaors b magcians,who has a ke in knowing

whetter a suffle is mndom.

The mathemdical prodem wasconplicated kecaus of he mmerse
number d posdble ways he cads in a ek can ke ararged any o 0
52 ould be frg in the dek, any o 51 could be £mnd 50 muld be 1
third and ® on. Mutiplied out, the number d possble pernutaionsis

10 with 62 zeos dter .

No me epeded that the $wffling problem
would hare a smple answer said DaveBayer,
a mathemdician and onputer senist at
Cdumbia University who is a ©-auttor o
the recent dismvey. Other problems in
stdistics, ke analyzing peecth pattens b
identify speakers, mght be amendle ©
similar gproadies, he sdi

The rew testut "ddinitdy solves the pob-
len' said David Aldous, a stisticianat the
University of California at Bekeley "All
their calcdationsare right. Its a fisdnatirg
result’

Pesi Diaconis, a nathemdicianand shtis-
ticianat Harvard University who is the oher
autlor d the dsmveay, said the mehods
usel ae dread helgng mathkemdiciars
anayze problerrs in éstact mahemadics
that rave nathing to do with shuffling or
with any known reatworld phenomeno.

Dr. Diaconis, who § dso a megiian, has
invened rumeaous cad tricks and ha been

T TAKES SEVEN adinary, impered shuffles to nx a dedk
of cards homugly, reseaches have found. Fewer are ot
enaighand nore do rot sgnificanly improve the mking.

The matlemadical prod, discoveed after gudies d resuts
from daborae @mputer @lcuations and caefu obsevation
of card games, onfirms he ntuition of mary ganblers, bridge

.50+
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10
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7 is winning number

In shuffling cards,

Cuved Ines sow the alds tha the first
cad in a cekk will ocaupy ay ather pos-
tion in he dek dter me b ®ven huffles
After me $uffle, br exanple, te first cad
is verylikely to be me d the first éw ards
in the dek and \ery uriikely to be @enfive
or sx cards kad. After fourshuffles, tis
sill far more likely to be at he kegiming d
the dedk than athe end Only after sven
shuffles does the od haveaboutthe same
odds of beingin any gven postion.

25
Card postion in dedk (35 cads of 52 shown)

10 15 20 30 35

carefuly watdhing casno deakrs and caud

cad dayers swffle for the pag 20 yeas.

The wuad shuffing produces a @rd order

that 'is far from randonihe said. "Mog peo-
ple swffle @ards tree or éur times Five

times § mnsderedexcessve!

The realzation tha most shuffled dedks
are ot ectudly random atbws ganblers ©
improve ter odds of winning. "Thee ae
pe@le who @ to @snos and nmake noney
on tis, he sid. "l knowv pegle who ae
outthere dbing tha now"

In Las \égascards are stffled fom four
to sven tmes, at the dsaetion of the
cafno owrers, sail Richad Ingam, a Las
Vega eforcanent aent for the Nevala
ganbling contol board.

Dr. Diaconis said he dmog neve sees a
deakr qwffle ven imes

He sid his reseech abko slowsthat when
deaérs dffle sved dedks d once they
needto shuffle nmore. Wwo decks shaild be

N.Y. TimesNewsSevwice

shuffled nne times, he sdi axd $x dedks
shaild be $wuffled 2 times, which is un-
head d in the cainos

At Trump Haza n Atlanic Gity, N.J, Hack-
jack deakrs duffle @éght dedks twice at he
beginning d each game said Howard Dreit-
ze, who is ®nbor vice-presdent of casno
operdions. "Weve testedtheseshuffles and
fed tha they are random,he said, adding
that 'no one hasver conplained

Bridge phyes wsudly shuffle daut four
times, gcept in KMe tarmnaments wWee a
conputer radomyy mixes he cads, sai
Edgar Kapln who s elitor and pibisher
of Bridge Wrld magaire.

Askedwhetter re expeded bidge phyes
to chage her shuffling habts, he egdied,
"Thee will be a éw who will be dfected
and wil doggelly shuffle ven timesto the
irritation of everyone dse'

6] What cefinition a desciption is gven in the aticle EM9015 reprintedabove of wha conditutes shuffling?
® What is heconeqene of your arswerfor the information mnveyed ty the aticle? Explan briefly.

The ssondparagreph d the aticle EM9015 wses the phrase.... mathematical prodf; commentbriefly on the meamig d
the word ‘prod”’ i n this phrase i light of the nformation gven in this condparagrph @nd ésewhee in the aticle).

Using ideason, for exanple, mge7. 23 (the first side of Figure 75) in the AT Course Mateials, shav how the number D

at the end bthe burth paragiaph of the aticle EM9015 reprintedaboveis dotained

e If you haveacaessto a sitable alcdator, abtain the valie of this mmber of pernmutaionsto 4 ggnificantfigures is
your orrect value dfferent emudh from the valie in he aticle to meanigfully affed the dsaussor? Explain briefly.

- A normal deck o cards cantans bur suits (spacks, heets, danonds, dubs) each having 1B cards ha are dten tken

as laving face \aluesfrom 1to 11 6r 13). Becau® mary cards games e more cacenedwith face value han siit, e

plain briefly whether the @namoug number of pernmutaionsof 52 cards s the only number relevanto the dsausson.
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@ In the kft-hand olumnof the aticle EM9015 reprintedoveleaf m page EM9203: The Globe and Mail,

HL40.3 garting in the ®ondparagraph thee ae multiple referencego the January 8, 1992, mge A/
disdplines of mathemdics, @mputer sene and shtistis; eg, mathenatical

proof, daborate canputer calculations mathemaical problem mathemétician CO UI‘t C UtS
and ompuér giertist, datistician, mathendician and $atistician. What ds- _drin
cipiine rdevant to the diaus$on in the aticle is not mentoned? dr unk drl Vi ng
® Explain briefly why framimg e dsausson in theseterns night mislead a saentences

readerwith limited knovledge of he dedplines of matltemdics, shtistics

. Canadian Press
and omputer sene.

VANCOUVER - Tle dfferencebe-
tween a dunk driverwho kills somene
The aticle EM9203 epintedat the iight is of datistical inerest lr@ue d and me who deesit is nosty chance
its concen with chane’ the BC. Caurt of Appeal wled n

The aticle impliesthat, in the Candian bgalsystan, ‘mord culpability’ is deter recudng jai terms for treeimpaired
. . . drivers who killed or naimed othes.
minedby the né&ure d a aime notby its ®neqenes Thus

o "Th d culpability of an df
o the ®ntencdor murder shaild nat depend o whether the victim is, s§ a is obtinrz?r:edcgg m'éysgt: gf ni?]%e

philanthropst who learesbenind numeious famly members and friends and which accompanies he dfendes un-
whosedondionshare enrichedthe lives of mary pemle, a is someonewith- lawful act’ Mr. isice Josah Wood sid
outfamiy or dependents and who &ano pubic profile; OR in his written reasnsfor judgenent
o the ®ntencdor aron diauld nat depend o whether say the huilding des- "The nord culpability of the dfence
troyed B an irrefdacealde heritage drudure with pricdess mntents o an dan- of impdred diving ...is the same &
donedshdl whase ligh market value is due di to the bcation of is ste. that of mpared diving causng eiher
The aticle EM9203 eprintedat the light dsoimplies,in its ourth-paragrgph @n- dedh or kodly hamt

trast d chane with foreseability, that the biterrefers to he ndividual case ad "y)‘e hdtdea[;t or todly he;in dotes
notto behaiour inderrepettion; rowever the eiminal ode is ikely conerred 8; wfbmma'ensc et'k'mélr? tgnée dr?:zm(f
with impared divers becaus dhatafor benaviour uncer repéition indicae (fore- ¥

. . - . it f f ability:
seé) that such drivers havea higher probability of causng ceah or odly harm S _T_?]CG) fores@eiy. :
. . : e rulings were randeddowvn wnank
thannonimpaired divers.

maudy by a pané conssting of Chief

A relaed matterof datistical inerest 8 how t measure driving imparment; for Jusice Alan McEaden and disices
exanple, ®e tte aticle EM0202: Drawing he Ine on dinking and diving on Herry Hutcheon, bohn Larrbert, Sam
page H.371 in SatisticalHighight #37. Toy and didge Wbod.

Jom Grezendg 45, d Victoria had
an dght-yea sentenceediced b four

Subgd to the (imited information in he_aticl‘e EM9203 eprintedat he ight, yeas, David McNeil, 27 and bhn Svee
give a siccinct desciption of the meamig d ‘chanceas the wad is wsedin ney, 23, hed treir setencesof 4v5 yeas
the aticles fourth @nd fiss) paragraphs. cutto 18 monhs The ourt upheld the
e Campae and ontast this neanng d ‘chancewith that of‘'odds' in, for in- eight-yea sentenceof Curtis Lunn, 47.

stancethe hg sentenceof the @mmentin the dagiam 4 the wper right

ovaleaf o pageHL40.3: Only after \en $iuffles does the @rd have dout the samedds @ beirg in any givenpaosition.
o What hauld a readerinfer from the aqudifiers d chane of ‘mosly’ (in the hird line of the aticle) and ‘morelikely’ (in

the sscondline of the burth paragraph)? Explain briefly.

To the atent feadle from a elatively shat article, set aut the geps i the reasms he udgementtha the jusicesappea to

have wsedto jusify reduing three ®ntencegbut not a fourth) menfoned in the b paragiaph of the aticle EM9203.
Comment gitically on your arswer

The four aricles EM9422, EM9325EM9015 and BEM9203 eprintedin this Hghight #40 ae dso usal in Fgure 71 o
the STAT 220 Caurse Materals.
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