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Week 6 goals
• Working with probability distributions

• Likelihood

• Calculating likelihoods

• Interpreting likelihood results
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R probability distribution functions 
are extremely consistent

xdist()

r, d, p, or q norm, t, binom, 
pois, etc
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data point
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Getting cumulative (p)robability and  
the inverse (q)umulative probability



1st Programming Exercise



Likelihood is the probability of 
your data under a given model

P(Y | θ)
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Likelihood is the probability of 
your data under a given model

Data Model

P(Y | θ)



We often denote the parameters 
and not the model itself

Data Parameters

P(Y | β, α)



Our first model: linear regression
Y = βX + α
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Yi ~ N(βXi + α, σ)
assumed sd



Yi ~ N(βXi + α, σ)
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Yi ~ N(βXi + α, σ)
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Try a different model
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Yi ~ N(βXi + α, σ)



Yi ~ N(βXi + α, σ)

dnorm(x=Yi, mean=βXi + α, sd=σ)



Yi ~ N(βXi + α, σ)

dnorm(x=Yi, mean=βXi + α, sd=σ)

P(Y | β, α) = product for all i



Yi ~ N(βXi + α, σ)

dnorm(x=Yi, mean=βXi + α, sd=σ, log=T)

P(Y | β, α) = sum for all i



2nd Programming Exercise

function_name <- function(arg1, arg2, …){
carry out function process
output

}



Once we have likelihood function we 
can systematically test parameters
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Once we have likelihood function we 
can systematically test parameters

MLE and 95% CI?
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should be ~ normal

MLE
Standard error

coefficient t-statistic
p-val

fit



3rd Programming Exercise


