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CE 513: STATISTICAL METHODS

IN CIVIL ENGINEERING

Lectures- 10: Parameter Estimation

Dr. Budhaditya Hazra

Room: N-307
Department of Civil Engineering 
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Probability Paper Plot
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𝑖/(𝑁 + 1)

Probability Paper Plot
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PP plot
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Maximum Likelihood Estimation
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Joint density function of the sample

𝑓(𝑥1, 𝑥2, ………… , 𝑥𝑛; 𝜃)

This is in general difficult to work with

• Simplify it by making independence assumption

• Each sample is sampled independently of the others

• Each sample belongs to the same parent distribution

Joint density simplifies to

Maximum Likelihood Estimation
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A better and somewhat well behaved function: Likelihood 

• Likelihood function L is a function of a single variable 𝜃

• Method of maximum likelihood: Comprises of choosing, as 

an estimate of  𝜃, the particular value of that maximizes L 

Maximum Likelihood Estimation
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Maximum Likelihood Estimation
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Gaussian with known sigma
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Gaussian with unknown mean & 
sigma

=0

Question: Work out the case where sigma is known and varies

at each point 


