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Symbols

Symbol Meaning Formula

π The number π π = 3.141592...

e The number e e = 2.718281...

x! Factorial x! = x (x− 1) (x− 2) · · · (3) (2) (1)

N The population size

n The sample size

xi The value of a single piece of data in
the sample or population

µ The population mean µ =

N∑
i=1

xi

N

x The sample mean x =

n∑
i=1

xi

n

σ The population standard deviation σ =

√√√√√ N∑
i=1

(xi − µ)
2

N

s The sample standard deviation s =

√√√√ n∑
i=1

(xi − x)
2

n− 1

σ2 The population variance σ2 =

N∑
i=1

(xi − µ)
2

N

s2 The sample variance s2 =

n∑
i=1

(xi − x)
2

n− 1
X(n) The largest data value

X(1) The smallest data value

p The population proportion P =
X

N

p̂ The sample proportion p̂ =
X

n

p̂ =
count of successes in the sample

sample size
di A paired di�erence For two samples, x1, x2, . . . , xn and

y1, y2, . . . , yn, di = xi − yi

µd The mean of the population of paired
di�erences

µd =

N∑
i=1

di

N
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Symbol Meaning Formula

d The mean of a sample of paired
di�erences

d =

n∑
i=1

di

n

sd The standard deviation of a sample of
paired di�erences

sd =

√√√√ n∑
i=1

(
di − d

)2
n− 1

E (X) The expected value of X E (x) = µ =
∑
xf (x)

V ar (X) The variance of X V ar (x) = σ2 =
∑

(x− µ)
2
f (x)

V ar (x) = E
(
x2
)
− (E (x))

2(
n

k

)
The binomial coe�cient

(
n

k

)
=

n!

k! (n− k)!
∼ is distributed

approx∼ is distributed approximately

P (X ≤ x) The probability that the random
variable X is less than or equal to the

value x
Φ(x) The cumulative standard normal

distribution
P (X ≤ x) for X ∼ N(0, 1)

α The probability of a type I error

β The probability of a type II error

1− β Power of a statistical test
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Greek Alphabet

Greek Letter Upper Case Lower Case
alpha A α
beta B β

gamma Γ γ
delta ∆ δ
epsilon E ε
zeta Z ζ
eta H η
theta Θ θ
iota I ι
kappa K κ
lambda Λ λ
mu M µ
nu N ν
xi Ξ ξ

omicron O o

pi Π π
rho P ρ
sigma Σ σ
tau T τ

upsilon Υ υ
phi Φ φ
chi X χ
psi Ψ ψ

omega Ω ω


