EEB 581, Problem Set Four

1: Consider the following set of equations

8x1+13x0 —4dx3+ 24 =9
—4x1 + 2o+ 523 — 34 =5
Tx1 4+ 920 4+ 203 + Txy = —4
3x1 +4xo + 623 4+ 224 = 12

(a) Express this system of equations in matrix form

8 13 —4 4 7 9
4 1 5 =3|[x)| | 5

709 2 7 zs | | —4

3 4 6 2 4 14

(b) Solve for the vector of the unknown x;.
in ¢, use the solve command:
>X <- matrix(c(8,-4,7,3,13,1,9,4,-4,5,2,6,1,-3,7,2),nrow=4)
> y <- matrix(c(9,5,-4,12),nrow=4)
> solve(X)%*%y

R returns
[1]

] 3.9228457
,]  -0.8261523

] 1.9158317
] -3.9794589

2 : Suppose z1, x2, and x3 are multivariate normally distributed with means p; = 1, ug =0,
13 = —2, and covariance structure

02(1'1) = 3, 02($2) = 4, 02(1'3) = 6, O’(SL’l,CCQ) = 1, U(Zl,.’bg) = 71, O'(SUQ,Lﬂg) =2

Finally, define y = 1 — 322 + 423 and z = 3z + 4o — Tzs.
(@) Compute o2(y).

Sincey = alx whereal = (1 -3 4),

3 1 -1 1

o?(y)=a’Va=(1 -3 4)[ 1 4 2 -3 =13
-1 2 6 4

(b) Compute o2(z).
Since z = b”x whereb” = (3 4 —7),

3 1 -1 3

o(y)=bT'Vb=(3 4 —7)| 1 4 2 4 | =339
-1 2 6 -7

() Compute o(y, 2), p(y, 2)



3 1 -1 3
o(y,z)=a’Vb=(1 -3 4)[ 1 4 2 4 | =-143
-1 2 6 -7
o(y,z) a’Vb o —143
o(@)o(y)  \/aTVa-b’Vb V73339
(d) What is the distribution of 1, z2 given z3?

Define
Xl(x1> and x2:(x3)
X2

p(y,z) =

= —0.909

Thus

1 3 1 -1
HX1(0>7 MX2:(72)7 VXle(l 4>’ VX1X2( 2)’ VX?X‘Z:(G)

X1|X2 is MVN with mean vector

_ 1 -1
NX1\X2 =K + VX1X2VX21X2 (X2 - N2) = (0) + < )
o 1 4 — I3
and covariance matrix

. -1 T
VX1‘X2 - VX1X1 - VX1X2VX2X2VX1X2

31 1/-1 31 1/1 =2
(1 4>6< 2)(1 2)(1 4>6(2 4)
_1/17 8\ _ (2833 1.333
6\ 8 20/ \1.333 3.333
(e) What is the regression of z; on x5 and x3?

X1 = pq + VX1X2V)Z21X2 (x2 — po)

where

0 4 2 _ 0.3 -0.1
/~1‘1:(1)a“2:<_2>7VX2X2:<2 6)aVX1X2:(1 _1)’ VX;X2:<_O.1 02)

Thus

0.3 -0.1 x2 x2
1 =1+ (1 —1)(_0.1 0.2)(3334_2)—1—&—(0.4 —0.3)(x3+2>—0.4+O.4x2—0.3x3

(f) What is the conditional variance of x; given x» and x3?

_ —1 T
Vi, x: = Vxuxs — Vxix: Vxox, Vxixa

—3-(1 -1) (_0(.):.51 _0(_);) (_11) —3-07=23



