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Now, find the “most likely” 𝜽 given observed y and x!



𝜃

log 𝑃 𝐲 𝐱, 𝜃, 𝜎 =
−σ 𝑦𝑖 − 𝜃𝑥𝑖

2

2𝜎2
+ 𝑐

Any 𝜃 that maximizes P(y|x, 𝜃) 
also maximizes its log
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We want to find 𝜃 that maximizes P(y|x, 𝜃) 
for all our observed y and x; we’ll assume 
the trials are independent of each other.

This is our maximum likelihood 
estimate of 𝜃!
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= 0 The maximum of log(P(y|x,𝜃) occurs 
where its derivative is zero.



• Has an analytical-form solution for 𝜃 provided you use a certain class of models 
(“exponential family” models)

• Your estimate መ𝜃 converges to the actual ground-truth 𝜃 if you have enough data 
(ie there’s no bias)

• Is the most efficient (minimum-error) unbiased way to estimate model 
parameters
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What goes into our spike rate 𝜆?

Short answer: whatever we want
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