2.(a)Eg(3 =10 0)Tand(0 0 17, no;(b)-17.

3 2 0
3. (a) (2 2 2); (b) No, as the other eigenvalues are 5 and -1.
0 2 1

-2
1+in3’

4. (b)(ii)

5$A=C=0,B=2.

at?
6.(a) k = (ko - g) ez + g, steady stateis k = £

=
7. (NB: you need a Taylor Series around ¥, not zero!) E(U) = 27 + 37,
var(U) = (2¥In2 + 3"In3)%¢%/n..

s
8. (a) (y) 87 (1—0)57Y; (b) KO%(1 — 8)® where K=normalising constant, MLE=0.2;
(c) K610(1 — §)30.

9.(@)en L, n ' +n7? (b)c<1+nt.

B10. (a) one unique solution if t # —8, no solutions if t = —8,s #+ —16, infinitely many

1 1 O).

1 0 O
solutions if t = —8,s = —16; (b) (ii) 1, f*; (iii) f*: (0 ) 0>’f4: (2 0 -1

0 0 O

11. (a) (i) (1;117 a ) (Y) = ( I°+G ), unique solution requires h(1 — b) + am +# 0;

—h/ \r MS — MO
.. r(1°+G)+a(MS-M° 1°4G)-(1-b)(MS-M®) ... hAG AG
(i)Y = (12+6)+a( ),rzm( +6)-(1-b)( );(|||)AY=—,Ar=—m .
h(1-b)+am h(1-b)+am h(1-b)+am h(1-b)+am
L L o . .
12.(a) L, = —2—, L, = —%—; marginal increase in national output when L,
(222)5T 44 (222271
p2az pi1ai
p2azbLy™! b

, . ay
increases is A = = (¢) — = a4 L7.
dpy

1
p2a2\b—1
(221
13. (b) (i) (Take “with support (0,4]” to mean 0 < w < 4): K = i,- (i) 1; (i) g,- (c) %

14. (b) (i) n = 2 (i) n. = 105 (c) Prob ([N (0,Z

52’

via Chebyshev: n > 500.

< s); (d) Via Normal approx: n > 96,

1,0 A — —1+2y;
15. (a) (1= 0)y + 02,5+ (0) 0 = 67 = 3; (c) i rgyra05 = O-
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Al1. R"™: Row(A), Null(A), Col(AT); R™: Row(AT), Null(AT), Col(A);
Col(A) = Row(47"), Col(AT) = Row(A) otherwise they are distinct.

2. (a) eigenvector is e,,.
3.-

P(datalHo)P(Ho).

8
P(datalH,)P(Hy)' (b)3:

3

4. (a)
5.(c) a = e 2A(1 + 121 + 7222).

A~ N 2 _
6.(a)0 = %, asymptotic distribution N (9,%), large sample 95% Cl is ﬁ

1+ Vn

7. (a) oo.

8.(a)m =QP(Q*) —c(Q),FOCP(Q*) +Q*P'(Q*) — c'(Q*) = 0, Yes unless c""(Q) < 0;

(b) (i) decreases (ii) increases.

9. (a) Standard Lagrangian is In x + m — A(xp + m — w) + um, Kuhn-Tucker Lagrangian is

lnx+m—/1(xp+m—w);(b)W21:x=%,m=w—1,w£1:x=%,m=0;

gw=1:1,w < 1.
w
_ /1(10+G—G.T)+(C+b)(MS—M0) _ M(10+G—QT)—(1—Q)(MS—M0).
B10.(a) Y = A(1-a)+(c+b)u P A(1-a)+(c+b)u ; (b) AG = aAT.
11. -
12. -

~2 _ YxP ng?. 5 - . 20% ag? ot (m .
13.(a)6° = = isxn and it is the MVUE (CRLB is - ); (b) - (c) ~ (2 1), asymptotic
1
efficiency —.
-2

14. -

15. (a) b'(b™1(B)) = ——; (c) b(v) = %

b=1(B) 2
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Al.c =3,1=3eigenvector (0 0 0 0 1)7,2A=5eigenvector(0 0 0 2 —-1)T.

(I, O
2.Inversels<_C Im)'

3. (a) independent; (b) dependent; (c) dependent; (d) independent.

|><|

4.(a) 6 =

0 A
,0%/n), mean = et 6

n
Yinx; 1-%

5. (a) variance-covariance matrix is a?(X'X) ™.

6. (a) M,(t) = (pet + q)?", Zis a binomial (p, 2n).
x%  x3  x*
7. (a) concave; (b) 4!, -5!; (c) x — 5 + Py + -
8.(b) e — 2.
9.(a)ifw < 20,f =d =%,ifw>20,f = d = 10; (b) % — w.

B10. (a) (—0.645 —0.717 —2.222)7T; (b) 4, no: a change in demand for manufacturing
has no impact on demand for tourism.

11. -

2(n-1)o*

’

2
12. (a) %)(,2“ variance is 2% /n; (b) S? = ﬁZ(xi —X%)?; (c) var (6%) =

n2

2n- 1)0

n
0
MSE(S?) = 2= MSE( 2) =  difference is MSE(§2) = 8n=0" (d)< n),)?

n?(n-1)’

does attain CRLB but S? does not in finite samples.

145\ 145—x . ..
13, (a)( )9 (1 — )57, (¢) (i) (0.2278, 0.2025, 0.2827,0.2869); (i) 0.7721.
14. (b) Yes; (c) No; (d) No.

. 171
15.(a) 141 = (1 = 26)1, — €py + €, Ppy1 = (1 — €)py + €135 (b) V™ = 5(1)'

eigenvalues =1 — % ++/3€i/2.
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Al. (a) True; (b) False; (c) False.

2. (a) No; (b) x, x2.

3.-.

4. (b) Poisson, with parameter }'A4;.

P(My|D) _ P(D|My) P(My)
P(Mo|D)  P(D|Mo) P(My)’

5.(a)

. (1—1)
6. (a) mean = m, variance = —.

7.-.

8. (c) Yes.

3

9. Question should say w = %(see Examiner's Report) (b) w = h = % (c) — -

B10.(a)i)(1 o 1 2)I,(0 1 0o 0,0 0o o -DT;GH@ o 1 2)7,
0 1 0 0OFL,2 0 2 3DEGIHE1T 0 1 0)7;(c) Well, zero seems to be the
smallest eigenvalue,so(—=1 0 1 0)7?

1—7-5 0 f
11.(a)< T 1-0 b );(b)(@ 211 i)= (0273 0577 0.150);

366 366 366
s o 1-f—¢

(c) everybody becomes employed with tenure.

2(n-1)
n

12. (b) E(62) = "= 02, E(S2) = 02, var(63) = o, var(s2) = —o*, MSE(62) =

2:11;1 o* MSE(S2) = ﬁa‘*, 62 preferable in terms of MSE; (c) (ii) MSEs: 8,: 20 — 62,
5 .000-6) »  nH(1-6)+67
On: n ' Ona: (n+1)2

13. (a) & = Z it is the MVUE, variance = %
y -
(b)InL =} (_)’ﬁxl- + @y —1Dlny; - yiei_ﬁxi —In F(y)).
14. (a) No; (b) 1r; (c) No; (d) Unclear: depends on the thickness of the paint.

15. (a)(i) P(t) = K + (P(0) — K)e™¢; (ii) P(t) » K; (b)(i) P = K = O unstable, P = K = K
stable.
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Al.(a) a=1;(b)Yesfor S1,No for S2; (c) 3.
2. (a) No; (b) Yes; (c) I'd say yes, though the official answer was no.
3. (a) No; (b) No.
4.(b) 8x107°.
5. See 2009 A6 !
6. Yes.
7. A=e‘', B=1—¢°; (b) le""'—2e+e'¢|/2.
8. -.
9.(a) or*/oq=—1/2, 0r*/906=-1/2;(b) 0q*/0y>0, 0q*/06>0.
B10.(b) 2 4 —1]";(c) Yes, dim V+dimV =dimR®.
04 0o .
1. () (°] = : =0.1,1in6.
@, (0.6 0.9 r)t (@ p m
12. See 2009 B13 !
13. (a) Quantile function is E=(1—7) ", median ( T=1/2)=2;(b) a=y/y—1;
(0 &znlz Iny,, ’/n;(d) lnn—lnz Iny,+1.96/vn;
(e) —2ln/'L:2(3+n)z Iny,+2n+2nlnn , so compare this to . in a one tailed test, yes.
14.(b) g1x'+g,y'+gsz".

15.(a) y=2e*+e *; (b) z,=2(1+6)"

1 +(1—6)”(_11) ; (c) first limit is o .



