
p. 3-22• A retrospective sampling is as effective as a prospective one for 
estimating ∆ (provided (1) the probabilities of inclusion in D and in 
Dc are homogeneous or their ratio is irrelevant to covariates, and 

(2) data is reliable, e.g., no problems such as inaccurate or 
incomplete historical records; or unreliable memory of the subject)

• This manipulation is not possible for other links ever mentioned.

• Q: When can retrospective sampling work (under logit link)? 

Consider a scenario: a study with response Z and covariates X and 

zj: binary response of jth unit (e.g., disease present/not present)
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xj: covariate values of jth unit in the population

Ij: =1 if jth unit is included in the study, 0 if not

τj: =P(Ij=1)=prob. jth unit included in the study

assume that (i) for jth units in the cell of ith

covariate class with Z=0 or Z=1, respectively,

τj = P ( Ij=1 |Z=0, X=Xi ) = τi0 ;

τj = P ( Ij=1 |Z=1, X=Xi ) = τi1 , and

(ii) τi1/τi0’s irrelevant to (i.e., constant over) Xi’s

p. 3-23

For fair prospective study, τi0=τi1, i=1, …, k.

For retrospective study, often τi0≠τi1 and τi1 much larger than τi0
The probability of interested is

pi ≡ P (Z=1 |X=Xi )

We can use data (either from prospective or 
retrospective sampling) to study the probability:

qi ≡ P (Z=1 | I=1, X=Xi )
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 In a retrospective study,

 β1, …, βp−1 (effects of X) are estimable

 β0 is inestimable when no information about τi1/τi0
 cannot estimate pi’s

 Q: Why should the ratio of τi1 and τi0 be irrelevant to X?

 Reading: Faraway (2006, 1st ed.), 2.4, 2.5, 2.6

p. 3-25

Choice of link function

• Usually not possible to make the choice based 

on the data alone (i.e., based on fits) because

the fits based on the 3 links would be 

quite similar for moderate p (why?)

• A lab example

for pi that is close to 0 or 1, a very 

large amount of ni would be 

necessary to distinguish them (why?)
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• Logit link (logistic regression) is popular. Reasons to use logit:

 theoretically/mathematically simpler due the intractability of Φ
easier to interpret – logit is related to log-odds

retrospective sampling

 Reading: Faraway (1st ed.), 2.7

• The choice of link function is usually made based on assumptions

derived from physical knowledge or simple convenience

• In some cases, harmful effects only 

become apparent at large dosages

In order to estimate the probability of a 

harmful effect at low dose, it would be 

necessary to select an appropriate link 

function. 

However, the data for high dosages will be 

of little help in selecting an appropriate link

p. 3-27

Prediction and Effective Doses

• Prediction of the probability px0
(or odds ox0

, 

or ηx0
) of success for given covariate values x0

• Recall: At covariate values 

For the MLE , we have 

Denote the estimate of Σ by 

Predict ηx0
by           , denoted by 

Predict px0
by                , denoted by 

100(1−α)% confidence interval for ηx0
: 

100(1−α)% confidence interval for px0
: 
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