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Descriptive Statistics 

 𝑥̅ =
∑ 𝑥

𝑛
 𝑜𝑟 𝑥̅ =

∑ 𝑥𝑓

∑ 𝑓
 

  𝑠 = √
∑ 𝑥2−𝑛𝑥̅2

𝑛−1
 𝑜𝑟 𝑠 = √

∑ 𝑥2𝑓−𝑛𝑥̅2

𝑛−1
 

 𝑅𝛼 =
𝛼(𝑛+1)

100
    

 &  𝑃𝛼 = 𝑋(𝑖) + 𝑑(𝑋(𝑖+1) − 𝑋(𝑖)) 

 
The one-sample problem 
P-value approach 

Hypothesis type P – value 

Lower tail 𝑃(𝑍 < 𝑧) 𝑃(𝑇𝑣 < 𝑡) 
Upper tail 𝑃(𝑍 > 𝑧) 𝑃(𝑇𝑣 > 𝑡) 

2-tailed 2𝑃(𝑍 > |𝑧|) 2𝑃(𝑇𝑣 > |𝑡|) 

Test statistics 

 𝑍0 =
(𝑥̅−𝜇0)√𝑛

𝜎
  𝑜𝑟  𝑇0 =

(𝑥̅−𝜇0)√𝑛

𝑠
   

 𝑍0 =
𝑝−𝜋0

√
𝜋0(1−𝜋0)

𝑛

  𝑤ℎ𝑒𝑟𝑒  𝑝̂ =
𝑥

𝑛
 

  
For testing hypotheses about σ1 – σ2  
Test statistic 

 𝐹0 =
𝑠𝑖

2

𝑠𝑗
2   𝑤ℎ𝑒𝑟𝑒  

𝑓𝑑1 = 𝑛𝑖 − 1
𝑓𝑑2 = 𝑛𝑗 − 1

      

 
The two-sample problem  
The ith paired difference 𝑑𝑖 = 𝑥1𝑖 − 𝑥2𝑖  &   

 𝑇0 =
(𝑑̅−𝜇0)√𝑛

𝑠𝑑
   & 𝑑̅ =

∑ 𝑑

𝑛
 & 𝑠𝑑 = √

∑ 𝑑2−𝑛𝑑̅2

𝑛−1
 

Test statistics 

 𝑍0 =
(𝑥̅1−𝑥̅2)−(𝜇1−𝜇2)

√
𝜎1

2

𝑛1
+

𝜎2
2

𝑛2

  

  𝑍0 =
(𝑥̅1−𝑥̅2)−(𝜇1−𝜇2)

√
𝑠1

2

𝑛1
+

𝑠2
2

𝑛2

 

 𝑇0 =
(𝑥̅1−𝑥̅2)−(𝜇1−𝜇2)

𝑠𝑝√
1

𝑛1
+

1

𝑛2

 & 𝑠𝑝 =

√
(𝑛1−1)𝑠1

2+(𝑛2−1)𝑠2
2

𝑛1+𝑛2−2
  

𝑇0 =
(𝑥̅1−𝑥̅2)−(𝜇1−𝜇2)

√
𝑠1

2

𝑛1
+

𝑠1
2

𝑛2

  & 𝑑𝑓 =
(

𝑠1
2

𝑛1
+

𝑠2
2

𝑛2
)

2

(
𝑠1

2

𝑛1
)

2

𝑛1−1
+

(
𝑠2

2

𝑛2
)

2

𝑛2−1

  

To test hypotheses about 1 - 2 

 𝑍0 =
(𝑝1−𝑝2)−𝜋0

√𝑝(1−𝑝̂)(
1

𝑛1
+

1

𝑛2
)
 

where 𝑝̂ =
𝑥1+𝑥2

𝑛1+𝑛2
    &    𝑝̂1 =

𝑥1

𝑛1
    𝑝̂2 =

𝑥2

𝑛2
 

 
Test of Independence in rxc table 

 𝜒0
2 = ∑ ∑

(𝑂𝑖𝑗−𝑒𝑖𝑗)
2

𝑒𝑖𝑗

𝑐
𝑖=1

𝑟
𝑗=1     𝑑𝑓 = (𝑐 − 1)(𝑟 − 1) 

 
Marascuillo’s Test for Pair-wise Proportions 

 |𝑝𝑖 − 𝑝𝑗| > √𝜒𝛼
2√(

 𝑝𝑖(1− 𝑝𝑖)

𝑛𝑖
+

𝑝𝑗(1−𝑝𝑗)

𝑛𝑗
) 

 
McNemar Test (Related Samples) 
 

Test statistic   𝑍0 =
𝐵−𝐶

√𝐵+𝐶
 

For testing hypotheses about σ 

Test statistic  𝜒0
2 =

(𝑛−1)𝑠2

𝜎0
2  

Regression 
Sample correlation coefficient 

 𝑟 =
𝑆𝑥𝑦

√𝑆𝑥𝑥𝑆𝑦𝑦
   𝑤ℎ𝑒𝑟𝑒   𝑆𝑥𝑥 = ∑(𝑥 − 𝑥̅)2  

  𝑆𝑦𝑦 = ∑(𝑦 − 𝑦̅)2 and 𝑆𝑥𝑦 = ∑(𝑥 − 𝑥̅)(𝑦 − 𝑦̅) 
For testing ρ 

Test statistic  𝑇0 =
𝑟 √𝑛−2

√1−𝑟2
   &   𝑑𝑓 = 𝑛 − 2   

Estimated regression model   

 𝑦̂ = 𝛽̂0 + 𝛽̂1𝑥   

𝑤ℎ𝑒𝑟𝑒  𝛽̂1 =
𝑆𝑥𝑦

𝑆𝑥𝑥
   &  𝛽̂0 = 𝑦̅ − 𝑏1𝑥̅ 

Total Sum of Squares 
 𝑆𝑆𝑇 = 𝑆𝑦𝑦 = ∑(𝑦 − 𝑦̅)2 = ∑ 𝑦2 − 𝑛𝑦̅2 

   𝑆𝑆𝑅 = 𝛽̂1𝑆𝑥𝑦 =
𝑆𝑥𝑦2

𝑆𝑥𝑥
    &   𝑆𝑆𝐸 = 𝑆𝑆𝑇 − 𝑆𝑆𝑅 

Coefficient of Determination 

𝑅2 =
𝑆𝑆𝑅

𝑆𝑆𝑇
  and  𝑅𝑎𝑑𝑗

2 = 1 − (1 − 𝑅2) (
𝑛−1

𝑛−𝑘−1
) 

Standard Error of the model 

 𝑆𝜖 = √𝜎̂2 = √𝑀𝑆𝐸 = √
𝑆𝑆𝐸

𝑛−𝑘−1
 

Standard Error of the Slope 

 𝑆𝑒(𝛽̂1) =
𝑆𝜖

√𝑆𝑥𝑥
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For testing β1  
The test statistic & C.I. for the slope 

𝑇0 =
𝛽̂1 − 𝛽10

𝑆𝑒(𝛽̂1)
    𝑤ℎ𝑒𝑟𝑒   𝑑𝑓 = 𝑛 − 𝑘 − 1 

and     𝛽̂1 ± 𝑡𝛼

2
,𝑑𝑓 𝑆𝑒(𝛽̂1)     

 
C.I. for the mean of y given a particular xp 

 𝑦̂ ± 𝑡𝛼

2
,𝑑𝑓 𝑆𝜖

√1

𝑛
+

(𝑥𝑝−𝑥̅)
2

𝑆𝑥𝑥
 

 
P.I. estimate for an Individual value of y  given a 
particular xp 

 𝑦̂ ± 𝑡𝛼

2
,𝑑𝑓 𝑆𝜖

√1 +
1

𝑛
+

(𝑥𝑝−𝑥̅)
2

𝑆𝑥𝑥
 

 
For testing 
H0: β1 = β 2 = … = β k = 0  H1:  at least one  β i  ≠ 0 
Test statistic    

 𝐹0 =
𝑀𝑆𝑅

𝑀𝑆𝐸
   𝑤ℎ𝑒𝑟𝑒  

𝑑𝑓1 = 𝑘
𝑑𝑓2 = 𝑛 − 𝑘 − 1

  

 
Contribution of a Single Independent Variable Xj 

 𝑆𝑆𝑅(𝑋𝑗|𝑎𝑙𝑙 𝑜𝑡ℎ𝑒𝑟 𝑋′𝑠) = 𝑆𝑆𝑅𝐹𝑢𝑙𝑙 − 𝑆𝑆𝑅(𝑋𝑗) 

 𝑟𝑌2.1
2 =

𝑆𝑆𝑅(𝑋𝑗|𝑎𝑙𝑙 𝑜𝑡ℎ𝑒𝑟 𝑋′𝑠)

𝑆𝑆𝑇𝐹𝑢𝑙𝑙−𝑆𝑆𝑅𝐹𝑢𝑙𝑙+𝑆𝑆𝑅(𝑋𝑗|𝑎𝑙𝑙 𝑜𝑡ℎ𝑒𝑟 𝑋′𝑠)
 

  The Partial F-Test Statistic 

𝐹0

=
𝑆𝑆𝑅(𝑋𝑗|𝑎𝑙𝑙 𝑜𝑡ℎ𝑒𝑟 𝑋′𝑠)

𝑀𝑆𝐸𝐹𝑢𝑙𝑙
  𝑤ℎ𝑒𝑟𝑒   

𝑑𝑓1 = 1
𝑑𝑓2 = 𝑛 − 𝑘𝑓𝑢𝑙𝑙 − 1

 

 
For testing H0: βj+1 = β j+2 =…  β j+m = 0 
against    H1:  at least one  β i  ≠ 0 

Test statistic    𝐹𝑠𝑡𝑎𝑡 =
𝑆𝑆𝑅𝐹𝑢𝑙𝑙−𝑆𝑆𝑅𝑅𝑒𝑑𝑢𝑐𝑒𝑑

𝑚

𝑀𝑆𝐸𝐹𝑢𝑙𝑙
   

𝑤ℎ𝑒𝑟𝑒  
𝑑𝑓1 = 𝑚 = 𝑘𝐹𝑢𝑙𝑙 − 𝑘𝑅𝑒𝑑𝑢𝑐𝑒𝑑

𝑑𝑓2 = 𝑛𝐹𝑢𝑙𝑙 − 𝑘𝑓𝑢𝑙𝑙 − 1          
  

 

Variance Inflationary Factor 𝑉𝐼𝐹𝑗 =
1

1−𝑅𝑗
2 

𝐶𝑝 =
(1 − 𝑅𝑘

2)(𝑛 − 𝑇)

1 − 𝑅𝑇
2 − (𝑛 − 2𝑘 − 2) 

 
 
 
 
 

Simple Index number formula & Unweighted 
aggregate price index formula (respectively) 

𝐼𝑡 =
𝑦𝑡

𝑦0

(100)    &    𝐼𝑡 =
∑ 𝑝𝑡

∑ 𝑝0

(100)   

Weighted Aggregate Price Indexes  

Paasche  𝐼𝑡 =
∑ 𝑞𝑡𝑝𝑡

∑ 𝑞𝑡𝑝0
(100)     

Laspeyres 𝐼𝑡 =
∑ 𝑞0𝑝𝑡

∑ 𝑞0𝑝0
(100) 

 

 𝑦𝑎𝑑𝑗 =
𝑦𝑡

𝐼𝑡
(100) 

 
Single Exponential Smoothing Model 

𝐸𝑡+1 = 𝑤𝑦𝑡 + (1 − 𝑤)𝐸𝑡  
 
Exponential Trend Model  

𝑦𝑡 = 𝛽0𝛽1
𝑥𝑡𝜀𝑡 

 
Transformed Exponential Trend Model  

log(𝑦𝑡) = log(𝛽0) + 𝑥𝑡 log(𝛽1) + log(𝜀𝑡) 
 
Exponential Model for Quarterly data  

𝑦𝑡 = 𝛽0𝛽1
𝑥𝑡𝛽2

𝑄1𝛽3
𝑄2𝛽4

𝑄3𝜀𝑡 

 


