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Understand everything on the formula sheet
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on formula sheet



Probability

IonespucendEvents
1,2 3,4 5,63 outcome space

E X event

Prjabiyt.ae ft events and
outputs values in 0,1

P E where E X probability of event E

Rundomvariable

i.IEX and has distribution P

XE E P E where ECX

notaton.ITcontuinsasingleoutcomEwhere EX Then P X x PIXE
If E is an interval



E a b then Playab P XE a b

E a then P X2 a P XE a

E to b then P X b PIXEL 0.13

DII.IEitcomespaceX 2.3.4.5

Eur
Uncountable outcome space X R

E.in
t

Infpxn.nP

XEE EtEEPCx where ECX

If Y is continuous use pdf p X 0,0

P EE f pex dx where ECK
E



Commonlyuseddiscretean continuous
distributions on formula sheet

II Bernoulli Normal Laplace

1fi
On formula sheet ExcX EyCY

Joint P XEEx YEE

Marginal Px XEEx Py YEE
Conditional Pxm XEExIY y Pyx YEE X x

Troduct Rule pex y ply x pex plxly pCy

Independence
X Xn X Xu are independent if

O X in Px.CXi px.CXz Px.CXn



A function of a r.v.is a riv

If EX is a rov then

f X y Y f X X is a riv with

outcome space 3

On formula sheet with useful properties
Univariate ELX
function E FIX

Multivariate E f Z E f X Y

Conditional ELFLY X X

Variance Var X E X EX



supervisedlearningpt.ie

is ixn.x.Decxxys where

X Y Pg and independent for all I EEl n

R feature vector always Rᵈ
3 Label or target

LIFEI fit X 9

ectx.ie

EYgte.IEfectexsieDlx.YtRi.e



such that ELLCALDD is small

Regression
If 3 has a notion of order

Usually IR or an interval a b

Use squared or absolute loss

Curation
Y does not have a notion of order

Usually finite set like cat dog bird

Use 0 1 loss

LearneriERI input dataset D

Estimation Use is to estimate L t for all fEF
call es timate t



Oration pick f as the fEF that

minimizes f



E i with distribution
wanttoestimate.EU I
Use n i i d samples from P

X Xn

samplemeanestimate

i.phx ̅ g X Xn If Xi

Expectationandvarance

ELI EX ELX ELX

Var x ̅ Vay Vaf Varys



Creation

mfg gow gcw
where w arguing yow

W argyi gw argmax gewWEN

Yin gow agr gews

S goptimizationproblems.ie
If W discrete just comparegew for all we W

If W continuous can use derivatives sometimes

a twice differentiable

then

cases 1 If W R then w is the solution
to g w 0



2 If W a b then w is the solution
to
g

w 0 if this solution is in a b

Otherwise w is a or b

Tweedoffentiable The second derivative of gew
written g

w exists for all w EW

Convex gas is convex if g
w 20 for all

WEW

Usually gew is bowl shaped

is.nu

Note it is more complicated to check if

gcw̅ is convex of d 1 So I will just tell you

Then we calculate

Wi WH arguingget



by setting wt as the solution to

34,4 0 for all 1 d


