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Coefficient estimates and standard errors in the logit model are roughly π/√3 = 1.8

bigger than in the probit model.

Odds ratio= P(y=1|x=1)
P(y=1|x=0)

y∗
i  is unobserved, it is referred to as a latent variable.

Estimation:

Binary choice model

Logit & Probit mode

Goodness-of-fit:
Goodness-of-fit measures are based on comparison with a model that contains only a 

constant as explanatory variable. Let logL1 denote the maximum loglikelihood value of 

the model of interest and let logL0 denote the maximum value of the loglikelihood
function when all parameters, except the intercept, are set to zero. Clearly, logL1 ≥

l

Latent variable



logL0. The larger the difference between the two loglikelihood values, the more the
extended model adds to the very restrictive model.

the proportion of incorrect predictions:

3.

1. 
2. 



The replacement rate, defined as the ratio of weekly UI(unemployment insurance)
benefits to previous weekly earnings.

The LPM is estimated by OLS, the logit and probit model are both estimated by
maximum likelihood. The estimates of β obtained from the logit model are roughly a
factor π/√3 larger than those obtained from the probit model.

The replacement rate has an insignificant positive coefficient, while its square is
significantly negative. For the probit model, we can derive that the estimated marginal
effect of a change in the replacement rate (rr) equals the value of the normal density
function multiplied by 1.863 − 2 × 2.980rr.

The dummy variable which indicates whether the job was lost because of slack work is
highly significant in all specifications, which is not surprising given that these workers
typically will find it hard to get a new job.

The higher the state unemployment rate and the higher the maximum benefit level, the
more likely it is that individuals apply for benefits.

Illustration: the Impact of Unemployment Benefits on Recipiency



The ceteris paribus effect of being married is estimated to be positive, while,
somewhat surprisingly, being head of the household has a negative effect on the
probability of take-up.

p̂ = 3335/4877

which allows us to compute the pseudo and McFadden R2 measures.
p00 + p11 =

Assuming that εi is i.i.d. standard normal results in the ordered probit model. The
logistic distribution gives the ordered logit model. For M = 2 we are back at the binary
choice model.

Multi-response Models

Ordered Response Models



Normalization:

we assume that all εij are mutually independent with a so-called log Weibull
distribution (also known as a Type I extreme value distribution).

multinomial logit model:

The probability ratio (or odds ratio) is given by:

P(yi = j)

P(yi = k)
=

exp(x′
ijβ)

exp(x′
ikβ)

Illustration: Willingness to Pay for Natural Areas

Multinomial Models

independence of irrelevant alternatives (IIA)



estimation:

equidispersion:

overdispersion:

NegBin I model:

NegBin II model:

Models for Count Data

Poisson regression model



Illustration: Patents and R&D Expenditures


