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PART ONE

Total # claims X ~ Poi(300) ~ N(300,300)

339.5- 300
S

P(X 3 340) =P(Z oo

Want P(X £1) where X ~ Poi(l ) and | =0.005" 1000=5

i.e. 6e75=0.0404 So C

X ~N(102)p P(X <9)=F ( ij =.240

NG

|
Want —OL (240)%(.760)' =.288  So D
214!

MZ(t)=E(et(4X' 2Y))=E(et1X).E(et2Y) where t, =4¢,t,=- 2t

16t*

2
:exp((zlt)mx + Si].exp[- 2tm, +%S§j So C

[o]

a X;* N(200" 237,200" 202*)~N(47400,2857°)

S 50000- 47400

P(A X,>50000)»P| Z
[@x )» ( 2857

j:P(Z >091) =0181

5 _ 4
é. XlNPOl(4| ) Want P(X <1E):P(é. Xi<2]:e-4l (1+ﬂ)

1=1 1=1

5 .
95% C.I. 300+£2.06" —— Le. 297.98 - 302.02 So B

V26

]:P(Z >228) =0.011  SoA

So A

SoD

There was a small typo on the paper. The question gave “sample variance of
£25”. The units should have been £2. Thiswas taken into account in the marking.
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PART TWO

[As follows or suitable variation]

REGION B REGION A
75 | 8
8
7
7104 05 05 16
50 | 6 | [60] 60 64 82 82 (96)
00 00 ] 00| 6 |(©O) 27 37 45 49
50 | 5 | 50 60 95
40 20 [00] 00 | 5
95 75 70| 60 50 50 | 4 | 50
35 | 4

The Core Reading has the following definition

+2 . +1 . +2M .
Gy = n+2 observation, G2=n71 observation, G = N+27 Jnservation for aset of n

observations.

Using these the results below are obtained.

median inter quartile range
region A 6.60 (10™" obs) 14%th - S%th  6.93 - 6.08= 0.85
region B 5.00 (9" obs) 13%th- 4%th 6.00- 4.68 = 1.32

It was recognised that other literature defines these measures slightly
differently and due credit was given for such different calculations.

median inter quartile range
region A 6.60 6.96 - 6.00= 0.96
region B 5.00 6.00- 4.65= 1.35
Comments:
1) costs in region A generally higher than region B with roughly same

degree of variation

(11) however there is one clear (expensive) outlier in region B
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_3(x ) _3 2_1
2\ 3 5 2°'15 5

Some candidates wasted time integrating to show m= 0, instead of using the
clear symmetry. Some failed to demonstrate or state that m= 0.

10 m=-2(01)- 1(0.1)+1(0.3)=0
\ m, =mg =4(0.1)+1(0.1)+1(0.3)=0.8
m, =g =- 8(0.1)- 1(01)+1(0.3)=- 0.6

-06
\ g =——=- 0.84
0.8%

11 P(Y <p#,)»P(Z =25/%<- 1645)=095

determines the critical region, which is y<10- 4.935=5.065

*We want
1- P(Y<506841,)=1- P| <2202 2 |=1. F(0543)
J4 96

=1- 0.71=0.29
* OR In practice, we reject for Y £5, so we want

55-4

1- P(Y £54#,)=1- P[Z <

):1- F(0.765)

=1- 0.78=022

Most candidates ignored this question, presumably because they could not
interpret it practically in terms of the stated Type I and II errors.
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12 6 (@

) |

(b) M (t) :_l[etxf(x)dx

=j_.etx A4xdx +J.etx A(1- x)dx
0

= 4? xe"dx + 4j. e“dx- 4]. xedx
0 3 T

-4
= 2

(ii) @ Myt = E[elz(xl o)t j _ E(eéxl )E (eéx? j

2 4t 2
= L = 2 _
M(2) - (e 1]

t
= ;iz(e‘ - 22 +1J same as (1)(b)

t
(et - 22 +1] using given result

(b) X=1(X,+X,) isthemeanofar.s. of size 2 from U(0]1).

Hence X has the triangular distribution as specified in (i)(a).

Many candidates did not recognise the link between (i)b and (ii)b.
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13 @

i

99 45 26 170 91.6 48.3 30.1

123 72 47 242 130.4 68.7 42.9

222 117 73 412

0598 0225 0558 | ® ¢* =2352 on2df

0.420 0.159 0.392

5% pt = 5.991. So clearly accept independence i.e. no evidence of any
association.

(11) Yes “99” is greater than the expected frequency of 91.6 but this
difference could easily have occurred by chance.

PART THREE

14 1) (a) Noting that it is a gamma (a, | ) distribution,

seta_c:%andszzli2
| Ul I
— =2
~ X ~ ~_ X
\ —§anda—lx——2

® ByML L=Q———
qa)
\ log L= nalogl +(a- D& logx;- | gxi - nlogGa)
i=1

Equations need the evaluation of G(a) and %.
a
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\ No easy solution for & and .

(c) Now Xzé Y. , where Y, ~exp(l)

1=1

By mef My(f)=—— \ MX(t)z(IITJm

i.e. X~gamma(m,l ) with m known = a

() ="
\ In(i)(@)! = .

. flogL na ¢ ~ na
I b = - . =
n (1)(b) 1 I ia:ixl\l -

2 -
T logL= mn <0\ max.

1> | 2
Many candidates used the sample variance as well as the sample mean to

estimate | . This is wrong since a = m was known.

() (@ n=12,§x=632\ ¥=5267anda=4=m

[=—2 _-0759
5967
2 2 2

) T°logL)_-48, -1 _12 0759
1 2 | 2 o ﬂZ logL 48 48
q°
\ V(F):.o12 s.e.(IA):.1096
.1096 = .939

\' 95% CL. .759 +1.645 °

\' 95% sure | £0.939

(©

n=121s a bit dubious for CRLB result - should be bigger.
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. 2
15 @ Minimise ¢=8Q [yi - (a+hb(x, - 3?))]

i=1

=8y - (@ vbls - )] )=0

b éyi-na-bé (x;-x)=0

\a=18 v =Y

n
Ta_% x))=
=a - @bl - B - 2)=0

(i1) Note that b is a linear combination of the Y.'s

\ E(b) = S L
e
= g & (x- Fa+blx, - )
a(x - x)
1 0 _ o —\2
=< s1aa (x,- x)+bg (x;- x) r=b
= x>{a 8 (x.- %'}

\ unbiased

Var(b)=
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@1i1)  (a) see separate plot ([3])

1252

b) S, =3425- —-=18625

S,, =3385- %:- 64.0

32.2%

S,, =10654 - =2.856

\ o640

= =- 00344
1862.5

(- 64.0)°

8 1862.5

\ s.e(B):1W10821 =0.0066
18625

(c) Estimate expected difference is - 300

§2=1{2856- }=00821

=1.03 kg.
Plot for (i11) (a)
o
4.0 —
o
o
3.5 — O
- (@)
2
o)
3.0 o
o
o
2.5
o
I 1 I - ;
0 10 20 30 40
cig

Comment: decreasing relationship

could be linear or possibly curved.
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16 @)

PR

SW /N /N /N /N /N /N
] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] 1

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
130 150 170 190 210 230 250 270 290 310 330 350 370 390 410 430 450
No reason to doubt normality.
PR spread a bit greater than SW but probably insignificant.
Calculations:
PR(x): n=10, x =282.8, s =10426.84

2
SW(y): n=10, y =338.6, s, =3388.49

11 . 2 — o2 ./ 2
(i1) Hy:s:=s, v. Hps;'sj

observed F = 3.077.

Fy4(5%) =3.179 \ not significant at 10% level.

& (x -5 +a -7

(1) (a) Pooled var. is
18
_ 9 1042684 +9 338849 _ 12433797 _ 6907.665
18 18
o — 2 o —\ 2
x; - X -
Now note M is c2 and M is cZ
s s

: 2
\ sumis cjy

\" To obtain 95% CI divide § (x; - ©)> +Q (7 - ) by the 2%%
and 97%% critical points with 18 df

. 124337.97 124337.97
i.e. and
31.53 8231

For s.d. take square root to give (62.8, 122.9)
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() y- x =338.6- 282.8=155.8

s.e. = ,]6907.665 1 +i =37.169
10 10

\ Clis 55.8+£2.101 " 37.169, i.e. (- 22.29, 133.89)
@1v) H,: m=310 v. H;:m>310

observed ¢ = 3386- 310 =1.55

3388.49
10

t,(5%) = 1.833

\ 1insufficient evidence to show an increase
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