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2. Let G be a standard normal random variable and (W, 0 < ¢t < oco) another standard
Brownian motion. Assume that G, (B;) and (W;) are independent and then define the
process (Y; )i>o0 by
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(a) Compute the marginal distribution of Y; for every ¢t > 0 (Hint: for t > 1 compute the
characteristic function of ¥; by conditioning on Weg).

(b) Explain why (Y;, ¢t > 0) is a continuous martingale with respect to its own filtration:

o{B1,G, (W,,0 < s < logt)}, t>1.

You do not have to be fully rigorous in this part, and may rely on the fact that one can

generalize the exponential martingales to the complex plane € for any real constant

ce IR, (eBt 7t 0 < t < o0) is a complex-valued martingale .

(¢) Show that despite parts (a)-(b) the process (Y;, t > 0) is NOT a Brownian motion!

(Hint: show that Y. — Y7 is not Gaussian). This is an example of a fake Brownian
Motion
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