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Probability Models
Discrete Probability Models

Binomial Distribution

X ~ Binomial(n, p)

P(X=x)= (Z)p”(l —p)" ", x=0,1,...,n

E(X)=np V(X)=npg q=1-p

Hypergeometric Distribution

M
X ~ Hypergeometric(N, M, n) P=
M N-—-M
x n—x
P(X =x)= , max(0, M +n—N) <z <min(M, n)
N

N—n
N -1

E(X)=np  V(X)=npq




Poisson Distribution
X ~ Poisson(A), A >0

—)\)\x
P(X=2)=""", 2=012,..
X!

Geometric Distribution

X ~ Geometric(p), 0<p<1

fl@)=p(l—=p*" z=1,2,.. F(z)=1-01-p",

B(X) =

D=
3
o

k<z<k+1

Continuous Probability Models

Uniform Distribution

X ~ Uniform(a, b), a,beR, a<bd

0 r<a
F(z) = z:z a<x<b
1 r>b
a+b (b—a)?
(X)="27 V="

Exponential Distribution

X ~ Exponential(A), A >0



Normal Distribution

X ~ Normal(p, o), p€eR, 0>0

t-Student Distribution

T ~ %, n degrees of freedom

Chi-Square Distribution

Q ~ X(2n)’ n degrees of freedom
EQ) =n V(Q)=2n

Y=Y 22~x2,, Z;~Normal(0, 1) iid.
1=1




Sampling
Sample Statistics

52

Sampling Distributions and Confidence Intervals for p

# Population

Distribution of X

(1 —a) x 100% Confidence Interval

1 X ~ N(u,0); 0® known

2 X ~ N(p,0); o* un-
known

2b X ~ N(p,0); 0? un-
known, n > 30

32 X ~ ?; 02 known, n >
30

3b X ~ ?; 02 unknown,
n > 30
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Sampling Distribution and Confidence Interval for p

Population

Distribution of p = X/n

(1 —a) x 100% Confidence Interval

X ~ Binomial(n, p), n >

30 B \/ﬁ(1*ﬁ>/n

<~ N(0,1)

(approz.)




Sampling Distribution and Confidence Interval for o>

Population Distribution of 5’2 (1—a) x100% Confidence Interval
(n—1)8"2 (n—1)s'2 (n—1)s'?
X ~ N(/’La U) Q = 02 ~ X(2n_1) qsup ) qinf

PQ>aqu) =15 P@Q>qu) =3

Parametric Hypothesis Tests (at level «)

Hypotheses Test Statistic Critical Region
(TS)
Hy:0=06,vs Hy : 0+ 0, TS, (=00, quy2) U (q1_q )2, +00)
Hy:0<6,vs H :0>86, TS, (G1_q» +00)
Hy:0>6,vs H :0<§, TS, (—o0, q,)

P(TS>gq,) =« Reject Hy if o > p-value

a = P(Reject Hy | H, true) (Type I error probability)
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