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1.3 Model estimation: Background: 

Let 
풍(휷) = 풍풐품[풇(풚, 휽, 흓)] = 풍풐품{풇[풚, 풉(풙휷), 흓]}, 

where 휽 = 풉(풙휷). Let 
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Intuition: 
If 휷ퟏ×ퟏ is the maximum likelihood estimate (MLE), then 

푼 휷 = ퟎ. 
Further, by mean value theorem,  

−푼(휷ퟎ) = 푼 휷 − 푼(휷ퟎ) =
흏푼(휷∗)

흏휷 휷 − 휷ퟎ = −푨(휷∗) 휷 − 휷ퟎ , 

where 휷∗ ∈ 휷ퟎ, 휷 . Thus, 
휷 − 휷ퟎ = 푨 ퟏ(휷∗)푼(휷ퟎ) 

 ⟺ 휷 = 휷ퟎ + 푨 ퟏ(휷∗)푼(휷ퟎ).     
Motivated by the last equation, two algorithms can be used to obtain the maximum 
likelihood estimate 휷.  
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 be the maximum likelihood estimate at the 

풕 − 풕풉 and (풕 + ퟏ)풕풉 iterations, respectively. 
 
1. Newton-Raphson method:  

휷풕 ퟏ = 휷풕 + 푨 ퟏ 휷풕 푼 휷풕 , 풕 = ퟎ, ퟏ, ퟐ, ⋯ 
or 

푨 휷풕 휷풕 ퟏ = 푨 휷풕 휷풕 + 푼 휷풕 , 풕 = ퟎ, ퟏ, ퟐ, ⋯ 
 
2. Fisher’s scoring method: 

휷풕 ퟏ = 휷풕 + 푰 ퟏ 휷풕 푼 휷풕 , 풕 = ퟎ, ퟏ, ퟐ, ⋯ 
or 

푰 휷풕 휷풕 ퟏ = 푰 휷풕 휷풕 + 푼 휷풕 , 풕 = ퟎ, ퟏ, ퟐ, ⋯ 
where 
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= 푬[푨(휷)] = −푬
흏ퟐ풍(휷)
흏휷풕흏휷 . 

The converge criteria are: 
1. 휷푵 ퟏ − 휷푵 < 휺ퟏ, 휺ퟏ is some pre-specified small number. 
ퟐ. 푼 휷푵 < 휺ퟐ, 휺ퟐ is some pre-specified small number. 
 
Note: 
푼(휷) is called the score function while 푰(휷)is called the information matrix. 
 


