
MT 143 Formulas 
 
Data:  

Relative frequency: 
𝑐𝑜𝑢𝑛𝑡

𝑡𝑜𝑡𝑎𝑙
   percentile: 

𝑟𝑎𝑛𝑘

𝑡𝑜𝑡𝑎𝑙
  rank: 𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑖𝑙𝑒 × 𝑡𝑜𝑡𝑎𝑙 

 

𝜇 = 𝑥̅ = ∑
𝑥𝑖

𝑛
   𝜎 = √∑

(𝑥𝑖−𝑥̅)2

𝑁
   𝑠 = √∑

(𝑥𝑖−𝑥̅)2

𝑛−1
 

 
𝐼𝑄𝑅 = 𝑄3 − 𝑄1     outliers: < 𝑄1 − 1.5𝐼𝑄𝑅 𝑜𝑟 > 𝑄3 + 1.5𝐼𝑄𝑅 
     Extreme outliers: < 𝑄1 − 3𝐼𝑄𝑅 𝑜𝑟 > 𝑄3 + 3𝐼𝑄𝑅 
 

𝑧 =
(𝑥 − 𝜇)

𝜎
=

𝑥 − 𝑥̅

𝑠
 

Probability Distributions: 
 

Binomial distribution: (
𝑛
𝑥

) 𝑝𝑥(1 − 𝑝)𝑛−𝑥 𝜇 = 𝑛𝑝  𝜎2 = 𝑛𝑝(1 − 𝑝) 

 
Counting: 

Combinations: (
𝑛
𝑟

) =
𝑛!

𝑟!(𝑛−𝑟)!
 permutations: 𝑃(𝑛, 𝑟) =

𝑛!

(𝑛−𝑟)!
 special permutations:  

𝑛!

𝑛1!𝑛2!…𝑛𝑘!
 

 
 
Expected value: 𝑥̅ = 𝜇 = ∑ 𝑥𝑖𝑝(𝑥𝑖) Variance: 𝜎2 = ∑(𝑥𝑖 − 𝜇)2𝑝(𝑥𝑖) = ∑(𝑥2)𝑝(𝑥) − 𝜇2 
 

𝑃(𝐴 𝑎𝑛𝑑 𝐵) = 𝑃(𝐴|𝐵)𝑃(𝐵) 
𝑃(𝐴 𝑜𝑟 𝐵) = 𝑃(𝐴) + 𝑃(𝐵) − 𝑃(𝐴 𝑎𝑛𝑑 𝐵) 

 
 

Standard errors:   𝜎𝑥̅ =
𝜎

√𝑛
 𝜎𝑝 = √

𝑝(1−𝑝)

𝑛
  𝑠𝑝𝑜𝑜𝑙𝑒𝑑 = √

(𝑛1−1)𝑠1
2+(𝑛2−1)𝑠2

2

𝑛1+𝑛2−2
 

 

        𝑠𝑥1−𝑥2
= 𝑠𝑝𝑜𝑜𝑙𝑒𝑑√

1

𝑛1
+

1

𝑛2
 

 

Sample sizes:  𝑛 > 𝑝̂(1 − 𝑝̂) (
𝑧𝛼/2

𝐸
)

2
  𝑛 > (

𝑧𝛼/2𝜎

𝐸
)

2
  𝑚 = 𝑛 =

4𝑧𝛼/2
2 (𝜎1

2+𝜎2
2)

𝑤2  

 
Confidence intervals:  

One sample:  𝑥̅ ± 𝑡𝛼/2,𝑛−1
𝑠

√𝑛
    𝑝̂ ± 𝑧𝛼/2√

𝑝̂(1−𝑝)

𝑛
 

 

Two samples (independent): (𝑥̅1 − 𝑥̅2) ± 𝑡𝛼/2,𝑛−1√
𝑠1

2

𝑛1
+

𝑠2
2

𝑛2
 (𝑝̂1 − 𝑝̂2) − 𝑧𝛼/2√

𝑝̂1(1−𝑝̂1)

𝑛1
+

𝑝2(1−𝑝2)

𝑛2
 

 
Test statistics: 

One sample:  𝑧 𝑜𝑟 𝑡 =
𝑥̅−𝜇0

𝑠/√𝑛
   𝑧 =

𝑝−𝑝0

√𝑝0(1−𝑝0)/𝑛
   

 



Two samples: dependent: 𝑧 𝑜𝑟 𝑡 =
𝑑̅0−𝛿

𝑠𝑑
√𝑛

  

 

Independent: 𝑧 𝑜𝑟 𝑡 =
(𝑥̅1−𝑥̅2)−(𝜇1−𝜇2)

√
𝑠1

2

𝑛1
+

𝑠2
2

𝑛2

    𝑧 =
(𝑝1−𝑝2)−(𝑝1−𝑝2)

√
𝑝1(1−𝑝1)

𝑛1
+

𝑝2(1−𝑝2)

𝑛2

 

 

Degrees of freedom (two samples, unpooled)  𝜈 =
(

𝑠1
2

𝑚
+

𝑠2
2

𝑛
)

2

(
𝑠1

2

𝑚
)

2

𝑚−1
+

(
𝑠2

2

𝑛
)

2

𝑛−1

 

 
 

𝜒2Tests: 𝜒2 = ∑
(𝑜𝑏𝑠−exp)2

𝑒𝑥𝑝
 𝑎𝑙𝑙 𝑐𝑒𝑙𝑙𝑠  

 
 
 

 
 
 
 
 
 
 

 


