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reviewofstatistics
supposewehavethefollowing dataset

12,23,44,45,5a7,8Getunitsbeinmm
ofdatapoints N iz

Averagepointthatdatapointsarecenteredaround
meanaverage

u IÉXi
nforourexampledataset n at2 2 3 4 tu tu s atnts 4.25mm u
nalternativelysaywearegiventhe following information
IPCamm I IP2mm IP3mm IP4mm

IPSmm E IPComm Penmm I IP8mm E

candetermineex usingthefollowingexpression

IIP 1 21012 31013 t sips a I 2 E 3 I t 8 I 4.25mm
variancemeasuresnowfar a setofdatapointstendtospreadaboutthemeanis
aside

yay IÉx
varianceof a datasetgivenfroma probabilitydistribution

x2 EmxIPx wherem ofpossiblevalues
j index for agivenpossibledatavalve

aforourexampledataset
x2 EP a 22IP2 32Pls t 82Pls 22.08mm

or x2 x2 22osmma 4asmm124.0208mm
Inotevariancehasunits relativetomeanunit

Asidethevarianceformulacontainsa squaredexponenttoaccountfornegativedatavalues preventsthingsfromcancelling
out
Thevarianceformuladoesn'tuseanabsolutevaluebic itdoesn'talwaysprovide good wellbehavedanswers
eg let fix txt t

s cancauseproblems

amonition
varianceoutputs avaluewiunits notveryintuitive

weusuallyreconcilethisbycalculating aquantitycalledthestandarddeviation gives abetterintuitionwhen
interpretingvariance
standarddeviation o or Text 2.0052mm

unitsaren'tsquaredthistime
aTakeHomemessagesoisbetterforgainingintuitionaboutthespreadofdatathanvariancebic itreturns a
valuewiunitsratherthanunits



reviewofProbabilities
supposeAandB are independentevents whetherBoccursisindependentofwhether aoccursandviceversa
e.gcoinflips
PCAandB is usuallydenoted manB

r
a gis multiplyprobabilities planB pAPCB

Exprobabilityofflipping2heads in a row if we flip acointwice is
MHandH PutPCH oscos o25

maorB isusuallydenotedPCAUB

r
EgggBff Addprobabilities subtractanydoublecounting mauB Pla PCB PLAandB

pA PCB plAMB

ExRon2dicewhatis theprobabilityofroilingatleast I even
orLetME7 31642betheprobabilityofmefirstdiegivinganeven

ME 31642betheprobabilityoftheseconddiegivinganeven
PCEuEz ME ME PCEuEz ME PcEz plE lplEa f I 4 41

Alternatively wemayalsoencounter
PCneitherAnorB IPCnotA PinotB PCAcNBC

qmamMdgmEein B
Bamm

NoteIPCAorB I neitherAnorB
sometimesitsconvienenttofindan answerbyconsideringtheoppositeofwhatyourtryingtofindandsubtracting
thatprobabilityfrom1
neg Matleasta dieiseven 1 personodd e pastoddIPC2ndodd 1 ke ke e 4 4

IPCatleasta die iseven o.ms



probabilityexamples

a roll twodicewhatis theprobabilityonedie is a 4andtheotherdieisodd assumeorderdoesn'tmatter
LeteventAbetheeventwhere a givendierolls a 4 pea he
LeteventB betheeventwhere a givendierolls an oddnumber plB 12
TwopossibilitiesthatgiveplanB afterroiling

f Die 1 giveseventA and die2giveseventB

I pla nB pAdpBz p AplB YoYz Yr
Diea giveseventB die2giveseventa
pB na pB p a pB p a ycya yz

planB pcanBJt plB nA 42 yz 2112 Yu planB yo
2Ron2dicewhatis meprobabilityneitherdie is a 6
Defineevents
LeteventAi correspond w die i notbeing a a plait516
NoteHere i i 2 and Amustoccurbeforea becomesrelevantCorderdependentkinda
solution

peanAz pea Az she56 25136 pca nAz 25136

3roll 2dicewhatis theprobability atleaste is a 6
LeteventAi i i2 correspond w die i being a a plait he
twosolutions
e pneitheris a 6 e pCaon a I 2 6 136 pca.ua 136

pca.ua pla play pcana YutYu keYa YuYueYz436436Yue Bo

4Flip3coinsFindtheprobabilityofgetting 2headsand a tail assumeorderindependent
threepossibilities

pHHT pHputpet YzYzYz Ys
pCHTH Hp t put YzYzYz Ys pceHeadsatail pHHT t pCHTH petHH YstYstYs 318
petHH

p'T't
putput YzYzYz Ys

pc2Heads atail 318

Alwaysremembertoaccountfor thenumberofways a particulareventcanoccur
announcement

pptfromlastclassis onBlackboard
Homework a is duenextFriday


