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Maximum Likelihood Estimation Introduction

Let y

i

≥ F◊ where ◊ is unobserved parameter

Given data (y1, y2, . . . , y

n

) is observed, we define the
likelihood of ◊ : L(◊|y1, y2, . . . , y

n

) = �n

i=1f (y
i

|◊)

Estimate ◊̂
mle

by selecting ◊ to maximize likelihood

2 / 5



Estimate Probit Model using MLE

Y

i

œ {0, 1} is Bernoulli distributed with parameter p

Probit model: Pr(Y
i

= 1|X
i

) = �(—1X

i

)

Likelihood function of —1 given Y1, . . . , Y

n

:

L(—1|Y1, . . . , Y
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) = �N
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Tobit Model for Corner Solutions Introduction

Outcome is non-negative and a large number of 0s

Linear model may not be ideal

Tobit: Y

i

= (x
i

— + u

i

)I(x
i

— + u

i

Ø 0), u

i

≥ N(0, ‡2)
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Tobit Model Estimation

E (Y
i

|X
i

) = Pr(Y
i

= 0|X
i

)ú0+Pr(Y
i

> 0|X
i

)E (Y
i

|X
i

, Y

i

> 0)

Tobit log-likelihood function:

log(L(—, ‡; y , x)) =
ÿ

i :y
i

=0
log

5
1 ≠ �(x

i

—

‡
)
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+
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i :y
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log
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‡
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i

≠ x

i

—

‡
)
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Partial e�ect: dE(y
i

|x
i

)
dx

i

= —�( x

i

—
‡ )
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