MM Applied Cheat Sheet — AS Stats

Notations, Modelling, Rules and Reminders
Probability P(X); Expectation [E(X); Variance Var(X)
X; = ---: definition not property

¥: summation operator

IT: product operator

X UY: Xand Yindependent

X ~ -2 Xfollows ...

X: mean; X: estimator (unknown)

zn:x:x(xz-l-l)

x=1

. ,  x(x+1)(2x+1)
Zx - 6

x=1

- Draw Venn diagram for set theory.

- Draw probability tree of difficult probabilities.

- X € [a,b) means include a exclude b in range
2

R . 1 x?
- —e 2 can be writtenas—exp {——
V2m \V2m p { 2 }
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5.1 Introduction to Continuous Random Variables

To find probability of RV which can take uncountably infinite possible values, area can be found by
definition each value not as a line on the graph (where ff(x) = 1 as total prob ability has to =1)
but as a strip of width éx. This way adding up all strips can give width of 1, whereas points don’t
have width and thus add up to 0.

c.d.f. (cumulative distribution function) [area under curve]
To find probability of X < x

Fy(x) =P(X < x)
x - oo Fy(x)=1
x - —w: Fy(x)=0

Hence:

* P(ssXst)=P(X<t)-P(X<s)=F(t)-F(s)

- Continuous RV is where X satisfies Fy(x) = P(X < x) = f_xoo fx(w) du
1. fx(x)=0 Vx ER
2. [7 frGodx=1

- Remember this is cumulative s.t. you have to add previous range’s c.d.f

p.d.f. (probability density function) [equation of curve]

- Not a probability

- Is equation of curve

- Find c.d.f. by integrating p.d.f. atrange b to a where x € [a,b) \(

fx(x) = Fx (x) \
At any point for WhICh i
N.B.: for a point, p.d.f. is true as it lies on the curve (ie Ve is aIw e for any point), but the point
does not contribute to c.d.f. as it has no wi )—{ Qm ’S‘ 2
Just the Tip™: p.d.f. is easier tg flnd aqiths ion of the I% O
N.B.: forcdf@*@a\lx<b forpd?ragxe [a, b)

For continuous RV with p.d.f. fi (x)

E(X) :f xfy(x) dx
Wheref |x|fx () dx exists

Var(0 = |G- o) dx

Whe;eu = E(X)
s.t. Var (X) = E(X?) — u?

— [ xfdx -



