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Species Diversity on the Galapagos Islands Revisited

Recall we are interested in studying the relationship
between the number of plant species (Species) and the
following geographic variables: Area, Elevation,
Nearest, Scruz, Adjacent.
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Data: Species Diversity on the Galapagos Islands
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Poisson Regression Fit
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Wafer Quality and Possible Sampling Schemes

The data shown in the table below were collected as part
of a quality improvement study at a semiconductor
factory. A sample of wafers was drawn and
cross-classified according to whether a particle was
found on the die that produced the wafer and whether the
wafer was good or bad.

Quality No Particles Particles Total
Good 320 14 334
Bad 80 36 116
Total 400 50 450

Source: Hall, S. (1994). Analysis of defectivity of semiconductor
wafers by contigency

How the data were collected?
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Possible Sampling Schemes

We observed the manufacturing process for a certain
period of time and observed 450 wafers⇒ Poisson
Model

We decided to sample 450 wafers. The data were
then cross-classified⇒ Multinomial Model

We selected 400 wafers without particles and 50
wafers with particles and then recorded the good or
bad outcome⇒ Binomial Model

We selected 400 wafers without particles and 50
wafers with particles that also included, by design,
334 good wafers and 116 bad ones⇒
Hypergeometric Model

Notes

Notes

Notes
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Poisson Model: Log-linear Regression

Yij ∼ Poi(λij), log λij = γ + αi + βj , i, j = 1, 2.
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Multinomial Model

Yij ∼ Multi(n, p11, p12, p21, p22)

Want to test H0 : pij = pipj vs.
Ha : pij 6= pipj , i, j = 1, 2.
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Binomial Model

Y11 ∼ Bin(n1 = 400, p11)

Y21 ∼ Bin(n2 = 50, p21)

Want to test H0 : p11 = p21 vs. Ha : p11 6= p21

Notes

Notes

Notes
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Hypergeometric Model: Fisher’s Exact Test

Y11 ∼ Hyper(N = 450, 400, 334)
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Generalized Linear Model

Gaussian Linear Model:

Y ∼ N(µ, σ2), µ =XTβ

Bernoulli Linear Model:

Y ∼ Bernoulli(π), log(
π

1− π
) =XTβ

Poisson Linear Regression:

Y ∼ Poisson(λ), log λ =XTβ

Notes

Notes

Notes


