
In-class exercise

Instructions

• Don’t look at the solution yet! This is for your benefit.

• This exercise must be submitted within 48 hours of the lecture in which it was given.

• As long as you do the exercise on time, you get full credit—your performance does not
matter.

• Without looking at the solution, take 5 minutes to try to solve the exercise.

• Pre-assessment: Write down how correct you think your answer is, from 0 to 100%.

• Post-assessment: Now, study the solution and give yourself a “grade” from 0 to 100%.

• Submit your work on the course website, including the pre- and post- assessments.

Exercise

You need to model the probability of recovery for patients admitted to the hospital in severe
cardiac distress. (Let’s say that “recovery” means the patient survived long enough to be
discharged from the hospital.) You have past data from a number of patients from 6 different
hospitals. For each patient i, you have various information xi = (xi1, . . . , xip) (e.g., gender,
weight, age, blood pressure, etc.), and a binary outcome yi (did the patient recover or not).
Design a Bayesian model for this problem.
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Solution
Therearemultiplewaysofapproachingthis,andeachwillbebetterorworsedependingontheparticularsofthesituation.
OnenaturalwayistouseahierarchicalProbitregressionmodel,asfollows.Let’sdivideupthepatientsaccordingtohospital,
andletyhibetheoutcomefortheithpatientinhospitalh,andletxhi=(xhi1,...,xhip)bethecorrespondinginformation.

Yhi|θh∼Bernoulli(Φ(θ
T
hxhi))independently

θh|µ,Σ
iid
∼N(µ,Σ)

µ∼N(µ0,Σ0)

Σ∼InverseWishart(S,ν).

Thiswouldbeappropriateiftheeffectofthepredictors/covariatesxwasexpectedtobedifferentforthedifferenthospitals.

Anotherwaywouldbetoaugmentthecovariatevectorwithindicatorvariablesforthehospital,i.e.,forj=1,...,6,
definexh,i,p+j=1(j=h),anduseaProbitregressionmodelwithaNormalprioronθ=(θ1,...,θp+6).Thiswouldbe
appropriateiftheeffectofthepredictors/covariateswasexpectedtobethesameforthedifferenthospitals,buttheoverall
recoveryratevariedamonghospitals.
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