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Comprehensive Exam
Fall 2012

Do your best. We are as much interested in your ability to think and reason as the correct

answers.

1. Let {&,}nen be a filtration of sub-sigma-algebras of #. Recall that for any
stopping time T,
ﬁf?—ff{Aeﬂz An{r <n} e %, foralln € N}.

(a) |20 points| Suppose that 7, and 75 are two stopping times such that 7; < 75. Show
that &, C #,,.

(b) |20 points| Show that 7 is %, measurable.
2. Let’s construct the Prohorov metric on the collection #(R) of Borel proba-
bility measures on R. Let &€ be the collection of closed subsets of R, and for any subset
A of R and any € > 0, define
Al {z e R: dist(z, A) < e},

where dist(z, A) & infye s |z — y| for all z € R. For any p and v in 2(R), define

op,v) d=Efinf{5 >0: p(F)<v(Ff)+eforal Fe¥%}.

Fix two points £ and y in R.

(a) Directly show that p(8;,4,) < |z — y|.
(b) Directly show that |z — y| < p(d;,4,).




