
Derive the MLE for the Exponential Distribution

Exponential pdf:
𝑓 𝑥 = 𝜆𝑒−𝜆𝑥

Data: 𝒟 = 𝑥 𝑖
𝑖=1

𝑁

Figure out each derivation step, given the provided justification

Justification

ℒ 𝜆 = 𝑝 𝐷 ∣ 𝜃

= 𝑝 𝑥 1 , … , 𝑥 𝑁 𝜆 1 , … , 𝜆 𝑁

= ς𝑖=1
𝑁 𝑝 𝑥 𝑖 𝜆 𝑖. 𝑖. 𝑑. (don’t plug in exponential pdf yet)

ℓ 𝜆 = logς𝑖=1
𝑁 𝑝 𝑥 𝑖 𝜆 Log likelihood

= σ𝑖=1
𝑁 log 𝑝 𝑥 𝑖 𝜆 Distribute log over product

= σ𝑖=1
𝑁 log 𝜆𝑒−𝜆𝑥

(𝑖)

Plug in exponential pdf

= σ𝑖=1
𝑁 log 𝜆 − 𝜆𝑥(𝑖) Distribute log over pdf expression

= 𝑁log 𝜆 − 𝜆σ𝑖
𝑁 𝑥(𝑖) Distribute/simplify summations

𝑑ℓ

𝑑𝜆
=

𝑑

𝑑𝜆
𝑁log 𝜆 − 𝜆σ𝑖

𝑁 𝑥(𝑖) Derivative with respect to parameter

0 =
𝑁

𝜆
− σ𝑖

𝑁 𝑥(𝑖)
Take derivative of each term 

(and set equal to zero)

መ𝜆𝑀𝐿𝐸 =
𝑁

σ𝑖
𝑁 𝑥(𝑖) Solve for 𝜆


