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1 Exercise

1.1 Minimizer 1/
f(z) = | Az - b|i ZIs

= (Az — b)"(Az — b)
= (27 AT = b")(Az - b) i

=2TAT Az — bT Az — 2T ATb + b7b

First Order condition: We derive by x in numerator layout (Jacobian formulation) to get:

Vel = 35 = aT(ATA+ (ATA)T) — 7 A - (4T0)"

= 22T ATA—2WTAZL0

Resolving by x:

22T ATA-2"A=0
2FTATA-b'A=0
zTATA=bTA
¥ = bTA(ATA)™!
* = (ATA)tA"b

The second derivation is then defined by:

2 f
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Second Order condition: z* is a local minimum, iff V2f is positive semidefinite at z*. V4

Since AT A is a Gramian matrix, f is positve semidefinite. Thus, the second order condition
is met.

1.2 Randomized Minimizer

For the mean, it holds that:
E[X*] = (ATA)'ATE[Y]
= (ATA) AT py
Further, with the results from exercise 1, we get for the covariance:
cov[X*] = (AT A) AT cov[Y]((ATA)~' AT)T

— (AT A) AT cov[Y]A(AT A)" o
= (ATA)elATEbA(ATA)r-I < /R



