
MATH 598/782 – PROJECT 1

Please submit your solutions by 11.59 pm (EDT) on Friday 2nd February by uploading a single pdf to
myCourses.

For each of the following causal DAGs that define a joint distribution for a collection of random variables,

(a) write out the implied factorization of the joint distribution;

(b) simulate data from the joint distribution (you may make any suitable distributional assumptions);

(c) using the simulated data, demonstrate one example of unconditional d-separation, and one example of
conditional d-separation; if no such examples exist, state this. It may be sufficient to demonstrate uncorre-
latedness rather than independence.

1. DAG 1: 5 MARKS

X1 X2

X3

X4

X5 X6

2. DAG 2: 5 MARKS

X1 X2

X3

X4

X5 X6
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3. DAG 3: 5 MARKS

X1 X2 X3 X4

X5

4. DAG 4: 5 MARKS

X1 X2

X3 X4

X5

Notes:

• you may use any suitable simulation software (eg R, python);

• you may re-use and adapt the code from my knitr sheets;

• any pdf that you submit must contain material be generated by you.
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