MSE201 Statistics Formula Sheet

1. For the sample space S, the empty set ¢, and events A and B:

P(S) =1, P(¢) =0, P(A")=1-P(A).
P(AUB)=P(A)+ P(B)—- P(ANB).

(AUB)Y =A'nB, (AnB) =A"UB.
P(ANB)
P(B)
Multiplication rule: P(ANB)=P(A| B)P(B) = P(B| A)P(A).

Conditional probability: P(A | B) = provided that P(B) > 0.

Independence: Events A and B are independent if P(B | A) = P(A).

o _ P(B|APA) P(B | A)P(A
Bayes’ rule: P(A | B) = ( ]L(B)) S P(B | A)P((A)|+ }((B |)A')P(A')'

2. A discrete random variable X has the probability mass function {p,} = {P(X = z)}.
The expectation: E(X) =y = >, 2py.
From random sample z1,...,z,, the sample mean z = % >k Tk estimates p.
The variance var(X) = 02 = E((X — p)?) = E(X?) — u?, where E(X?) =", 2%p,.

— n-—1

The standard deviation: sd(X) = o = /var(X).

The sample variance: s = —— {Zk Th — % >k xk)Q} estimates o2.

3. Binomial distribution: X is Binomial(n,p).

n _
Py = (m)l"”(l—p)” ? (£=0,1,2,...,n); p=mnp, o°=np(l-p).

Poisson distribution: X is Poisson(u).

pre t

Pz = (£=0,1,2,...) (withp>0); p= o=p.

z!

4. For continuous random variables:

The cumulative distribution function (cdf)

0=—00
The probability density function (pdf) f(z) = %{(Ex)
oo o
B(X) :u:/ of (z)dz, E(X?) :/ 2f(x)dz, o = B(X?) — 4.
— 00 —0o0



5. Uniform distribution Uniform(a, B):

foy—d Fra @STA p=(atpy2
0 (otherwise). o? = (B — a)?/12.

Exponential distribution Ezponential(\):

Ae™ (2 >0), p=1/x
flz) = A
0 (otherwise). o =1/)°.

Normal distribution N(u,0?):

flz) = ;exp (—M) (—o <z <00); E(X)=up, var(X) = o>
V2mo? 20° , ’ .

Standard normal distribution N(0,1): If X ~ N(u,0?), then Z = X—;H is N(0,1).

For Z we write ¢(z) for the pdf f(z) and ®(z) for the cdf F(z).

6. For a system of k devices, which operate independently:
The system reliability, R is the probability of a path of operating devices.
Let R; = P(D;) = P(“device i operates”).
A system of devices in series fails if any device fails.
R=P(D1NDsN...NDy) =RiRy...Ry.
A system of devices in parallel operates if any device operates.

R:P(D1UD2U...UDk):1—(1—R1)(1—R2)...(1—Rk).

7. If z1,...,z, are a random sample from N(u,0?) and o? is known, then
the 100(1 — a)% CT for p is (T — 24/20/v/1, T + 2420 /+/7),
where 2,5 is that value such that 1 — a = P(~24/2 < Z < zy/3), where Z ~ N (0, 1).
If 02 is estimated, then the 100(1 — )% CI for u is (z — tZ/_le/\/ﬁ, z+ t’;/_zls/\/ﬁ)
where t2721 is that value such that 1 — a = P(—tg/a1 <T< tZ?QI),
where T has a t-distribution with n — 1 degrees of freedom.

A significance test of Hy rejects Hy, if, assuming that Hj is true, a test statistic is in a

rejection region of its sampling distribution.



