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X̄ =
1
N

N∑
i=1

Xi

s2 =
1

N − 1

N∑
i=1

(Xi − X̄)2

P(A) = 1 − P( Ā )

P(A) =
∑

i

P( A ∩ Bi )

P(A) =
∑

i

P( Bi )P( A | Bi )

P( A ∪ B ) = P(A) + P(B) − P(A ∩ B)

P(A ∩ B) =
P(A)P(B) if A and B are independent
P(A)P(B|A) or P(B)P(A|B) if A and B are not independent

P(B|A) =
P(B)P(A|B)

P(A)

If X ∼ BIN(n, p) and n is large, then P(X ≤ a) ≈ P

Z ≤
a − np√
np(1 − p)


If Y ∼ POI(µ) and µ is large, then P(Y ≤ b) ≈ P

(
Z ≤

b + .5 − µ
√
µ

)
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n
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∑
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X̄1 − X̄2 ± tn1+n2−2,1−α/2sp

√
1
n1

+
1
n2

s2
p =

(n1 − 1)s2
1 + (n2 − 1)s2

2

n1 + n2 − 2

(p̂1 − p̂2) ± Z1−α/2

√
p̂1(1 − p̂1)

n1
+

p̂2(1 − p̂2)
n2∑

i

(Oi − Ei)2

Ei

exp

ln(ÔR) ± Z1−α/2

√
1
a

+
1
b

+
1
c

+
1
d


X(a+1) × .b + X(a) × (1 − .b)

X(dRe)(R − bRc) + X(bRc)(dRe − R)
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Test Stat Distrib of TS

µ

X ∼ NORMAL
σ known Z =

√
n X̄−µ0

σ Z ∼ N(0, 1)

X ∼ NORMAL
σ unknown T =

√
n X̄−µ0

s T ∼ t(n − 1)

X ∼ UNKNOWN
large n T =

√
n X̄−µ0

s T ∼ t(n − 1)

p

Y ∼ BINOMIAL
small n Y Y ∼ BIN(n, p0) (Use Table)

Y ∼ BINOMIAL
large n Z =

√
n Y−np0−c
√

Y(n−Y)
Z ∼ N(0, 1)

Test Stat Distrib of TS

∆ = µ1 − µ2

σ1 ≈ σ2 T =
√

n1n2
(X̄1−X̄2)−∆0
√

n1+n2sp
T ∼ t(n1 + n2 − 2)

∆ = µ1 − µ2

σ1 , σ2 T =
√

n1n2
(X̄1−X̄2)−∆0√

n2 s2
1+n1 s2

2

T ∼ t(d f )

d f =
(s2

1/n1+s2
2/n2)2

(s2
1/n1)2/(n1−1)+(s2

2/n2)2/(n2−1)

δ = p1 − p2

Z =
(p̂1−p̂2)−δ0

√
p̂1(1−p̂1)/n1+p̂2(1−p̂2)/n2

Z ∼ N(0, 1)
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100 × (1 − α) Confidence Interval about ...

A Single Mean, µ

n =

(
Z1−α/2σ

d

)2

Difference of Two Means, µ1 − µ2

n = 2
(

Z1−α/2σ

d

)2

n is the sample size for each group

A Single Binomial Proportion, p

n =

Z1−α/2
√

p(1 − p)
d

2

Difference of Two Binomial Proportions, p1 − p2

n = 2

Z1−α/2
√

p1(1 − p1) + p2(1 − p2)
d

2

n is the sample size for each group

Hypothesis Test ...

Single Mean
Ho : µ = µo
Ha : µ = µa

n = σ2

[
Z1−α/2 − Zβ
µa − µo

]2

Difference of 2 means

Ho : µ1 − µ2 = ∆o
Ha : µ1 − µ2 = ∆a

n = 2σ2
[

Z(1−α/2) − Zβ
∆a − ∆o

]2

n is the sample size of each group

Single Binomial Proportion

Ho : p = po
Ha : p = pa

n =

Z(1−α/2)
√

po(1 − po) − Zβ
√

pa(1 − pa)
pa − po

2


