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8. Bernoulli Trials and Bi-
nomial Distributions

p(k) =

(

n

k

)

pk(1−p)n−k, k = 0, 1, . . . , n Binomial distribution with
parameter (n, p)

9. Expectations E[Y ] = np Expectation of binomial
distribution

10. Expectations with In-
dependent Random Vari-
ables

Var(X) = E[(X − E(X))2]
= E[X2]− (E[X])2

Variance of a random vari-
able X

Cov(X,Y ) = E((X − µx)(Y − µy))
= E(XY )− E(X) × E(Y )

Covariance of X and Y with
µx = E(X) and µy = E(Y )

Var(Y ) = np(1− p) Variance of binomial
distribution

12. Poisson Distributions p(k) = e−λλ
k

k!
, k = 0, 1, 2, . . . Poisson distribution with pa-

rameter λ
E[Y ] = Var(Y ) = λ Expectation and variance of

Poisson distribution

14. Descriptive Statistics X̄ =
1

n

n
∑

i=1

Xi Sample mean

S2 =
1

n− 1

n
∑

i=1

(Xi − X̄)2

=
1

n− 1

(

n
∑

i=1

X2

i − nX̄2

)

Sample variance

17. Continuous Probabil-
ity Distributions

f(x) =

{

1/(b − a) if a ≤ x ≤ b;

0 otherwise
Uniform density function on
[a, b]

18. Expectations and
Variances

E[X] =
a+ b

2
; Var(X) =

(b− a)2

12
Expectation and variance of
Uniform distribution on [a, b]

20. Gamma Distributions f(x) =

{

λe−λx x ≥ 0;

0 x < 0
Exponential density function

E[X] =
1

λ
; Var(X) =

1

λ2
Expectation and variance of
exponential distribution

27. Confidence Interval for
Mean

X̄ ±
tα/2,n−1S√

n
Confidence interval of level
(1− α)

28. Concept of Statistical
Tests

T =
X̄ − µ0

S/
√
n

t-statistic (or test statistic)

Page 47 Math 3470/January 21, 2016


