Name \) A /}/ |

Student Number

STA 431s13 Quiz 6

1. (3 points) In the following model, X; 1, X; 2 and Y; are latent variables, while W; 1, W; 1 and
V; are observable. Independently for ¢ = 1,...,n, let

Vi = BXi1te
Wiin = Xi1+e
Wio = Xio+e2

Vi = Yitegs

where €; ~ N(0,v), €;; ~ N(0,w;) for j = 1,2,3, and the vector X; = (Xj 1, X;2)’ is bivariate
normal with expected value zero and covariance matrix

V(Xi,1>:<¢11 ¢12>
Xiz2 $12 P22 )
The error term are independent of one another, and independent of X;.

(a) What is the parameter vector 6 for this model?
© = (@i Y, oW oW Wy g, &, @Zz>

(b) Does this problem pass the test of the Parameter Count Rule? Answer Yes or No and
give the numbers. Mo T ey cw S FM“M/J ) Ve e, )

(0«/5{,{,[6“(_3

(¢c) Write down the covariance matrix of the observable variables. You do not need to show
any work.
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(d) In this data set, X3 is a tool for identifying 8, and is carefully chosen to be related to X;.
Denoting the covariance matrix of the observable data by ¥ = [o;;], what hypothesis
could you test about the o;; to verify this?

Ho i <72 = O

(e) Assuming ¢12 # 0, show that 3 is identifiable.

e .
= -5 oF

(f) Still Assuming ¢12 # 0, give a reasonable estimator of 8. Warning: An estimator is a
statistic, a function of the sample data. If you write your estimator as a function of any
unknown parameters, you get no marks for this part. A 6—

23

(6’:
6—"2_.

(g) How do you know that your estimator is consistent? You may use the (strong) consis-
tency of sample variances and covariances without proof.

. A
6" Gs @ . .
QW TPGS 2, G, — &, Fo | S
A 61
- 23 o Sz 5 ,
(9’ 2. i g cor b 7~

S
2. (3 points) In your analys1s of the longltudlnal IQ data, you tested the null hypothesis of
equality for the four regression coefficients connecting birth mother’s IQ to her child’s IQ at

4 ages.
(a) Show the calculation of G? below, including the two numbers you subtracted to get it.
circle y01’1?2'_LG2 value. Ob ;e o Lo B
) 25‘6%7—‘7’ _ (o,000k (09\?‘<(9 4r044gg (> -0, ’635,%35548, /\
\/9/\2,‘@,\ q.) 715,(;7 \5.402 /

gg et 10,0000 |
Vewien 93177 19 . 69 bax (04204482127 — 0, [432y25200 )

(b) With a critical chi-squared value of 7.815, what do you conclude from the test? Your
answer is a statement about IQ scores.

Tho Connoctom bodynee, brado modass s INAR
culds TG dojecd on s cbild b ago

Please attach your log file and your list file to the quiz paper. Make sure your name
is written on both printouts.
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