17.874

Multivariate Statistics
Spring 2004

Problem Set 3

1. Matrix Exercise.

Consider the matrices:
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(a) Compute X’'X and X'y.

(b) Consider the equations (X'X)b = X'y, where b is a column vector with values by, b,
and by. Find values of b that satisfy this equation.

(c) Create a small dataset in the STATA editor in which the values of second and third
columns of X are Varl and Var2 the values of the vector y are Var3. Regress Var3 on
Var2 and Varl (i.e., reg Var3 Var2 Varl). What are the slopes and intercept?

(d) After running your regression you can find stored information with the following com
mand: matrix list e(matname). For example you can retrieve the vector of b’s using
matrix list e(b). You can retrieve the variance-covariance matrix of the b’'s using matrix

list (V).



2. Matrix Differentiation.
What is the Jacobian for the following transformations?
(a) y1 = %
(b) In(y2) = In(X1) — In(X2) + 2In(Xs).
(c) y3 = X1 X X5.



