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Figure 4.27: (a) Mesh plots of both the standard bivariate normal, and the bivariate normal with
pux =3, puy = —4,0x = 2,0y =1, p = 0.5, shown on the same axes. (b) Contour plots of the same
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7. [74+16+47 points| Suppose X ~ N(1,1) and Y ~ N(1,4) are independent Gaussian random
variables. Define the random variables Z =2X +Y and W = X - Y. 2
/\'\x <\ ) Q=) { < | Gy = T

(a) Find the unconstrained MMSE estimator of Y given X, and the tesulting M%E
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(b) Find the unconstrained MMSE estimator of Z given W, and the resulting MSE.
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(c) If instead W = X — aY for some real a an(TEf;W] = E[Z], find a.
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