
STAT 509 2017 Summer Exam 1 Formula Sheet
Instructor: Shiwen Shen

Lecture Day: May 30

• Binomial: E(Y ) = np and var(Y ) = np(1− p).

pY (y) =

{(
n
y

)
py(1− p)n−y for y = 0, 1, 2, . . . , n,

0 otherwise.

• Geometric: E(Y ) = 1
p and var(Y ) = 1−p

p2
.

pY (y) =

{
(1− p)y−1p y = 1, 2, 3, . . .

0 otherwise.

• Negative Binomial: E(Y ) = r
p and var(Y ) = r(1−p)

p2
.

pY (y) =

{(
y−1
r−1

)
pr(1− p)y−r y = 1, 2, 3, . . .

0 otherwise.

• Hypergeometric: E(Y ) = n( rN ) and var(Y ) = n( rN )(N−r
N )(N−n

N−1 ).

pY (y) =


(ry)(

N−r
n−y)

(Nn)
, y ≤ r and n− y ≤ N − r

0, otherwise.

• Poisson: E(Y ) = λt and var(Y ) = λt.

pY (y) =

{
(λt)ye−λt

y! , y = 0, 1, 2, . . .

0, otherwise.

• Exponential: E(Y ) = 1
λ and var(Y ) = 1

λ2
.

fY (y) = λe−λy, y ≥ 0

FY (y) = 1− e−λy, y ≥ 0.

• Weibulll: E(Y ) = δΓ
(

1 + 1
β

)
and var(Y ) = δ2

[
Γ
(

1 + 2
β

)
−
(

Γ
(

1 + 1
β

))2]
.

fY (y) =
β

δ

(y
δ

)β−1
e−(y/δ)β , y ≥ 0

FY (y) = 1− e−(y/δ)β , y ≥ 0.
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• Normal: E(Y ) = µ and var(Y ) = σ2.

fY (y) =
1√
2πσ

e−
(y−µ)2

2σ2 , −∞ < y <∞

• Construct confidence interval: point estimate ± margin of error:

– Population proportion p: p̂± zα
2

√
p̂(1− p̂)

n

• 4-step procedure to construct hypothesis testing:

1. State H0 and Ha

2. Calculate test statistic:

∗ Population proportion: z0 =
p̂− p0√
p0(1− p0)

n
3. Calculate p-value

Ha : p > p0 : P (Z > z0)

Ha : p < p0 : P (Z < z0)

Ha : p 6= p0 : 2P (Z < −|z0|)

4. Make decision and state conclusion:

∗ p-value ≤ α =⇒ Reject H0

∗ p-value > α =⇒ Fail to reject H0


