
Statistics 371 Equation Summary Fall 2002

Describing Data

Mean: ȳ =
∑n
i=1 yi
n

Sample SD: s =

√∑n
i=1(yi − ȳ)2

n− 1

Probability

Factorials: k! =
{
k × (k − 1)× · · · × 1 if k ≥ 1
1 if k = 0

Binomial

—coefficients: nCj =
n!

j!(n− j)!
—probabilities: Pr{Y = j} = nCjp

j(1− p)n−j (0 ≤ j ≤ n)
—mean: µ = np

—SD: σ =
√
np(1− p)

Normal

—z-scores: z =
y − µ
σ

—quantiles: y = µ+ zσ

Sampling Distribution of Ȳ

Mean: µȲ = µ

Standard deviation: σȲ =
σ√
n

Confidence intervals for µ

SE: SEȳ =
s√
n

Interval: ȳ ± t s√
n

Degrees of freedom: n− 1

Sample size: n ≥
(

Guessed SD
Desired SE

)2

95% Confidence interval for p

Estimate: p̃ =
y + 2
n+ 4

SE: SEp̃ =

√
p̃(1− p̃)
n+ 4

Interval: p̃± 1.96× SEp̃

Sample size: n ≥ (Guessed p)(1− (Guessed p))
(Desired SE)2 − 4

Confidence interval for µ1 − µ2

SE: SE(ȳ1−ȳ2) =

√
s2

1

n1
+
s2

2

n2

Interval: (ȳ1 − ȳ2)± t× SE(ȳ1−ȳ2)

Degrees of freedom: df =

(
SE2

1 + SE2
2

)2
SE4

1
(n1−1) + SE4

2
(n2−1)

—where: SE1 =
s1√
n1

and SE2 =
s2√
n2

Hypothesis test for µ1 − µ2

Null hypothesis: H0 : µ1 = µ2

Alternative hypothesis: HA : µ1 6= µ2 or µ1 < µ2 or µ1 > µ2

Test statistic: t =
(ȳ1 − ȳ2)− 0

SE(ȳ1−ȳ2)

Degrees of freedom: as above
Significance: α = Pr{reject H0|H0 is true}

Paired tests and confidence intervals

Standard error: SEd̄ =
sd̄√
nd

Null hypothesis: H0 : µd = 0

Test statistic: t =
d̄− 0
SEd̄

Degrees of freedom: nd − 1
Confidence interval: d̄± t× SEd̄

Analysis of Categorical Data

The χ2 test statistic is∑
categories

(O − E)2

E
.

χ2 goodness-of-fit test
Expected counts npi
Degrees of freedom (# categories - 1)

χ2 test of independence

Expected counts (Row total)×(Column Total)
(Grand Total)

Degrees of freedom (# Rows - 1) × (# Columns - 1).

Bret Larget November 26, 2002


