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Q1)  Median =176
Q, =4.25th item=1365 i
Q,=1175thitem=245 |
Alternativ dy Y
Q =136adQ,=253 |,
[1]
50 100 150 200 250 300 [1]
Total [2]
Q.2) Given x =15, £=9 n=5

Sx=nx =75 and
corrected Sx=75-3+10=82

New Mean = 8—72 =11.71

Variance & = S}’ - ()
n(n- 1)

9= 5Sx’ - (75)°

5 4
180 = 5Sx’ - (75)*
\ S’ =1161
corrected Sx* =1161 + (- 3)* +(10)°

=1270

, _ 7(1270) - (82)°
76
_8890- 6724 _ 2166

42 42
= 51.5 (approximately)

New s

[1]

[1]

[1]
Total [3]
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Q.3) Let A and B denote the event that the actuary will be selected in X and will be rejected in Y
respectively.
Given
P(A)=0.7, P(A)=03
P(B)=0.5 P(B)=05

P(AE B)=06
PA E B)=P(A) +P(B) -P(A C B) [1]
But P(AC B)=1-P((AE B)=04 [1]
\ P(A E B)=0.7+05-04
=038 [1]

Total [3]

Q.4) Let P(A), P(B) and P(C) denote the probabilities that the loan application was processed by
the Actuaries A,B and C respectively.
Giventhat P(A) =040, P(B)=035  P(C)=0.25 [1
Let E be the event that the loan application containing error.
Further, itisgiventhat P(E/A) =0.04, P(E/B) =0.06, P(E/C)=0.03 [1]
Using Bayes theorem, we have
P(A/E) = P(A).P(E/A)
P(A).P(E/A) + P(B).P(E/B)+ P(C).P(E/C)
_ 0.4x0.04 1
0.4(0.04) + 0.35(0.06) + 0.25(0.03)
=0.36 Total [4]

[1]

* 2a X
5) E(X)= o— ————d
Q.5) ()-29 (a2+X2)X
=0 (the integrand is an odd function) [1]

=—[4- p] [1]

s?2=EX?HEX) = =[4- p] [1]
Total [3]
Q.6) GivenX ~G(q);i=1.2,...,k
Then each X; has pgf

G(t) = —

[1- @- )] g
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LetY:X1+X2+ .+ Xk

k

¢ g u
Then pgf of Y is
& a-anl

which is the pgf of negative Binomial distribution with parameters(k,q)

[1]

Total [2]

Q.7) Invoking Hyper geometric distribution with
x=2,n=5N=120and M = 80,

aM oadN - Mo

§x 5% n- x 5
o

X g

p(x,m,N,M)==—-"—=—= [1]

80000

:gji“—o.m [1]

g5z

Total [2]

Q.8)
(@ Postulates: Let X(t) denotes number of occurrencesin (0,t)

1) Probability of one occurrence in the interval of length D tis| D t+o(Dt)
2) Probability of no occurrencein Dtisl1-| Dt+o(Dt)
3) Probability of more than one occurrencesin D tis o(D t)

4) X(t) is independent of the number of occurrences of the event in any interval prior
and after (O,t)

[1]
P(AC B)

P(B)
PIN4(t) = k/Na(t) + N2 (t) = n]

_ PN, (@) = KF G{N, (1) + N, (t) = n}]
P[N, (1) + N, (t) =n]

(b) Since P(A/B) =

_ PN, () =k} {N, (1) =n- K]
P[N,(t) + N, (t) =n]

[2]

ge 1t(| t) 2t(| t)nk
€
é

R (PR
Kl (n- K)! s

U
u
a

- nl (I 1t)k(| 2t)n-k
kiin- k) {(, +1 )t}
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aaﬂ('jael oael
kﬂ l +|2ﬂ |1+|2

gk_p q"

| 1

gand q=ae

where p =
I+, g I, +1,

Q.9)

i) E(X)= 0_+1Q__+2aei9_2/3

elZfa

E() =0~ L IR LS

el8g e36g
E(XY) = 1/6

i) Cov(X,Y)=E(XY)-(EX) (E(Y))
= 1/6— (2/3) (4/9) =-7/54

iii.)  Conditiona distribution of givenY =1

P(X=0/Y =1) =(29) , (7/18) =47
P(X =VY =1)=(V6) , (7118) =37
P[IX=2/Y=1=0, (7/18) =0 b

EX?=07(5/12) + 1% (1/2) + 2 (1/12) = 5/6
2 2 2 5 2
\ s2=EX?- (EX) =E-(2/3) =7/18

= 07 (7/12) + 12 (7/18) + 22 (1/36)
=7/18+1/9="%

s2=EY?- (EY)? 1 16_429
Y 2 81 162

_ (=) e
T, H ol

18 162

r(x,Y)

Q10  X~B(np
n=225
p — probability of refusing loan application p = 0.2
For aBinomial distribution
Mean =np =225x 0.2 = 45 =m(say)
variance = npq = 225 x 02 x 0.8 = 36 = s ? (say)

[2]

Total [5]

[2]

[1]

[2]

[1]

[1]

[1]

Total [§]

[1]
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_X-np_X-45

1/npq 6

z

~N(0,)

Applying continuity correction, one hasto find P(X < 40.5).

Z= —40'56' Lo o

\ PZ<-0.75)=0.5-0.2734 =0.2266

Q1) n=5,s?=25

2
we know that wwzz(n- i)
2
\ (5-2;')8 =2_4ész - 02(4)
Lety = g
25

1 1
\ f(y)= ——yeY?2 =Zye¥? (--@=2
(%) 2o’ 7Y ( )

whens£=20, Y = %:3.2 and

whens’=30, Y = 120 _ 48
25
\ Itisrequired to compute
P[20< < 30] = P[32<y <48
:%(‘j;:; ye-YIZ dy

& y 04.8

< e-Y/2(_+1),

& 2 T
=-34e*+26e"°

= - 3.4(0.091) + 2.6((0.202) = 0.216

Q.12) P(noclaims)=¢’
Observed proportion of “no claims’ = 0.78
\ MLEof € is0.78so MLE of | is—log(0.78) = 0.248

Q.13) Total #claims 3 X, ~P(2001 )
i=1

[1]

[2]
Total [4]

[1]

[1]

[1]

Total [3]

(1]
(1]
(1]
Total [3]

[1]
[1]
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& U

\ Pd <l +1.645,/—g= 095
& 200¢
, — 4

e

AN I -
\ Pg - 1685y <! 1@0.95 [2]

A

observed | = 2 =0.26
200

so lower limit is 0.26 - 1645+/0.0013

=0.26—0.059 = 0.201 [1]
50 (0.201,¥ )
Total [5]
y-10 0
Q14) P(Y<y|H,)=PEZ= <-16452=095
e (%]
determines the critical region, which isy < 10 —4.935 = 5.065 [2]
we want
1- P(Y<5065|H,)=1- P& <200 401 o543
g 4%X.96 g
=1-0.71=0.29 [2]
OR in practice, wereject for Y £ 5, so we want
55- 406
1- P(Y £5|H,) =1- P&Z < 9-1- F(0.765)
IH, g A 4X.96 g
=1-0.78=0.22
Total [4]
Q.15)
8 Gij - €
553 29.7 111 77 -37 -41
123.2 66.2 24.6 [ 2] 28 -32 04 [1]
61.6 33.1 12.3 -106 69 37
(Oij - e|j)2
8
1.072 0.461 1.514
0.064 0.155 0.007
1.824 1438 1113 [1]

Cad c? for4df:7.65
Tab: c? for 4df at 5% level 9.488

\ No red evidence agains H, : operationand side-effect are independent. [1]
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Combine slight/moderate categories.

Ojj € 0j - &
63 33 55.3 40.8 7.7 -78
126 88 123.2 90.8 28 -28 [2]
51 56 61.6 45.4 -106 10.6

(Ouj'qi)z

&

1.072 1.491

0.064 0.086

1.824 2.475

Cd c?for2df: 7.01

Tab: c? for 2df a 5% 5.991 [1]

Some evidence to suggest that presence / absence of side-effect depends on operation.

Total [8]
Q.16) For the data given in the problem,

a) X1=3522, X.=3156
Mm=nNy= 9
Further it is given that

& (X, - X1)? =195.5556
i=1

& (X, - X2)? =160.2222
i=1

@ = S(Xi- X1)®+S(X, - X2)°
n,+n, - 2

_195.5556 +160.2222
9+9-2

=22.2361

\ s=4.716 [1]

Xi- X

_ 35.22 - 31.56 165
11

[1]
4716 |~ +=
9 9

Tablet value = to o5 (16) = 1.746
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There is some evidence that the mean time to assemble the device under the both
procedure are equal [1]

b) 95% confidence interval for the difference in population mean is

- = fl 1
(Xl- Xz)ita,zs —t— [1]
nl n2

substituting the values,

11
(35.22 —31.56) + 2.120 (4.716) ,|=+=

9 9
=3.66+4.71
=(-1.05,8.37) 4
2 5556
C) F:S_l:&:lzz [2]
s, 160.2222
Table Fggat 5% is3.44
Accept Hop the variances are equal . [1]
Total [8]
Q.17)
a)
120+ *
90+
60+
-------- T L ey REpEp R 01 |
1.0 2.0 3.0 4.0 5.0
Linear model looks reasonable. [1]
2
D)  Sw=1105-2 =24 [1]
2
Sy = 73225 85" 8422 5 (4
Sxy=2795%=460.5 4
Call-out charge is intercept, hourly rate is slope. [1]
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d)

Q.18)

b)

" _460.5

b =——— = Rs.17.443 (hourly rate)

26.4

a = 1/10{805-17.443(29)} = Rs.29.915 (call-out charge)

Need s ——?4225 -

46052
26.4 5

" 48.739
26.4

\ seb-=

\ 90% CI
=17.44+ 253

=1.359

= (Rs.14.91, Rs.19.97)

1- 094

T=48.739

- 17.443 + 1,860(1,359)

t valuefor 8df at 5% level 2.31 reectr =0

SX = 10216, SX?=

2621210
10216

SSy = 2621210 - o =12043.6

SSR:

2479 + 2619 +2441 + 2677 10216

=3774.8

\ SSg=

10

8268.8 by subtraction.

Source

df

SS

MS

Regions
Residual

3
36

3774.8
8268.8

1258.3
229.7

Total

39

12043.6

1258 .3

F= ——548 on (3.36) df

229.7
Faga 5%= 2.9

(app)

rgect Hop: my =ng =nc =np at the5% leve

AVAVAYA
FATAYAS

AVAY4 AV4
TAYAS 7%

\\\\\\

XX X XX

XX XX

210 220 230 240 250 260 270 280 290

x x

x x x

x x

[1]

[1]
[1]

[1]

[2]

[1]

[1]

Total [13]

[1]
[1]

[1]

[2]
[1]

[1]

[1]
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Normality — OK
Equal variances for C and D.

AN

2 a2
(© 3652 ~c? where36 s =S
s

& 5
\ 95%Cl for s%is & ok . S 2

2 2 -
C“097536  C “002536 g

_ 6@268 8 826889 (152.0,386.9)  (Interpolate in tables)
544 ' 2137 g

\ 95% ClI for s is (12.3, 19.7)

Q.19
a) E(NSW/ N =n)
= E(N(X1+ +XN) / N=n)
= E(n(Xy + ... +X;) / N=n)
=E(N(Xy+ ... +X;) (sinceN & X; + ... +X;, are independent)
= 'my

E(NS,) =& E(NS, /N =n) P(N =n)
= :‘;1 n*mP(N = n)
= r:](ar} n?P(N =n)
=mEN? =m (Var N +(EN)?)

ms 2 +m?)
EN = my . It can be shown that
ESy = EN EX;
=my
Cov(NSy)
= E(NSv) —EN E Sy
=m (g +s2)- m .mym

=msy
Q.20) The conditional density of X givenY =1/2is
4y
f(x/ )—
4y
= O elsewhere

sothat f G /19=3(x+1) 0<x<1

2¢g
=0 elsewhere

Vv E& 120= 6 2+ ax
e 29 °3

O0<xx<1

=5/9

[1]

[1]
Total [10]

[2]

[1]

[1]

(1]
Total [5]

[1]

[1]
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82/ 19= 6 25 (x +1)ax
é 2g °3
- 718 [1]
v8/19- 7 (5/9)y
e 2g 18
13
_ 13 2
162 2
Total [5]
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