
Formulae Sheet

̄𝑥 = Σ𝑛
𝑖=1𝑥𝑖

𝑛 𝑠2 = Σ𝑛
𝑖=1(𝑥𝑖−𝑥̄)2

𝑛−1

𝑃(𝐴𝑐) = 1 − 𝑃 (𝐴) 𝑃(𝐴 ∪ 𝐵) = 𝑃(𝐴) + 𝑃(𝐵) − 𝑃(𝐴 ∩ 𝐵)
𝑃(𝐴|𝐵) = 𝑃(𝐴∩𝐵)

𝑃(𝐵) = 𝑃(𝐵|𝐴)𝑃(𝐴)
𝑃(𝐵|𝐴)𝑃(𝐴)+𝑃(𝐵|𝐴𝑐)𝑃(𝐴𝑐)

Linear combination of random variables 𝑋 and 𝑌 and fixed numbers 𝑎 and 𝑏:
𝐸[𝑎𝑋 + 𝑏𝑌 ] = 𝑎𝐸[𝑋] + 𝑏𝐸[𝑌 ]
𝑉 𝑎𝑟(𝑎𝑋 + 𝑏𝑌 ) = 𝑎2𝑉 𝑎𝑟(𝑋) + 𝑏2𝑉 𝑎𝑟(𝑌 ) if 𝑋 and 𝑌 are independent.

Discrete Random Variables

Let 𝑋 be a discrete random variable with a pmf of 𝑓(𝑥) then

𝐸[𝑋] = ∑
𝑥

𝑥𝑓(𝑥)

𝑉 𝑎𝑟(𝑋) = 𝐸[(𝑋 − 𝐸[𝑋])2] = ∑
𝑥

(𝑥 − 𝐸[𝑋])2𝑓(𝑥) = 𝐸[𝑋2] − (𝐸[𝑋])2

pmf 𝐸(𝑋) 𝑉 𝑎𝑟(𝑋)
𝜋𝑥(1 − 𝜋)1−𝑥 𝜋 𝜋(1 − 𝜋)
(𝑛

𝑥)𝜋𝑥(1 − 𝜋)𝑛−𝑥 𝑛𝜋 𝑛𝜋(1 − 𝜋)
(1 − 𝜋)𝑥𝜋 1−𝜋

𝜋
1−𝜋
𝜋2

𝜆𝑥
𝑥! 𝑒−𝜆 𝜆 𝜆

Continuous Random Variables

Let 𝑋 be a continuous random variable with a pdf of 𝑓(𝑥) then
𝐸[𝑋] = ∫𝑥∈Ω𝑥

𝑥𝑓(𝑥) 𝑑𝑥

𝑉 𝑎𝑟(𝑋) = 𝐸[(𝑋 − 𝐸[𝑋])2] = ∫𝑥∈Ω𝑥
(𝑥 − 𝐸[𝑋])2𝑓(𝑥) 𝑑𝑥 = 𝐸[𝑋2] − (𝐸[𝑋])2

pdf 𝐸(𝑋) 𝑉 𝑎𝑟(𝑋)
𝜆𝑒−𝜆𝑥 1

𝜆
1

𝜆2
1

𝑏−𝑎
𝑏+𝑎

2
(𝑏−𝑎)2

12

1



point estimate critical value standard error

𝑝 𝑧∗ √𝑝(1−𝑝)
𝑛

𝑝1 − 𝑝2 𝑧∗ √𝑝1(1−𝑝1)
𝑛1

+ 𝑝2(1−𝑝2)
𝑛2

̄𝑥 𝑡∗
𝑑𝑓 √𝑠2

𝑛

̄𝑥1 − ̄𝑥2 𝑡∗
𝑑𝑓 √ 𝑠2

1
𝑛1

+ 𝑠2
2

𝑛2

𝑝𝑝𝑜𝑜𝑙𝑒𝑑 = 𝑝1𝑛1+𝑝2𝑛2
𝑛1+𝑛2

𝑦𝑖 = 𝛽0 + 𝛽1𝑥1𝑖 + 𝛽2𝑥2𝑖 + 𝜖𝑖
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