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1.i) Minimum: 47  Maximum : 60
Q1 : 11" smallest 50
Q, : Average of 21% and 22" smallest 51.5
Qs : 32" smallest 54

BOX PLOT
i I
4 60
50 515 54
i) Mean - Swin= 224 - 5176
42
. 2 1 [] 2 )
iii) Samplevariance s :—1[3_ fx° - nx ]
n_

= 4i1[112890 - 112522]= 8.97

V) IQR= Q3 —Qu=54—50= 4
[7]

2. P(A/BCC)P(C)= P(PAC BGC)pc)=P(AGBCC)
(B)P(C) P(B)
PIACBECRC)= P(P?g)s(gcs) )P(CC): P(AE(Z();C )
P(ACBGC) , P(ACBCC) _ P(AGCBGC)+P(ACBCGC")
P(B) P(B) P(B)

- PIACE) _p(arp
P(B)

[3]

3. D: Defectivebulbs  ND : Non Defective
Sample space: { N, DN, DDN, DDDN}

with probahilities 2 > 2, 3-2-3 gg 3-2- 1.3
8 876 5
123

EX =1(5/8)+2(15/56 )+ 35/ 56 ) +4(1/ 56)
=12/8=15
[4]




CT3 1006

14y(x- y)e ™ ; 0<x<¥, 0£YyEX
% 0 otherwise

¥

fy (y) = 4y(x- y)e “Ydx

y

4. f(xy)=

wy — T(0Y) _ 4y(x- y)e ™

¥
fY (y) c‘)4Y(X' y) e- (x+y)dX

y

XY

(x- y)e”

O (X- y)e“dx

y

¥ ¥ ¥

Theintegral ¢fx- y)e *dx reducesto ¢yve *™'dw by letting w = x-y. Note that cyve "dw is
y 0 0

the expected value of exponential random variable W with mean 1.

Hence, f,,, (x/y)=(x- y)e *";x>y

¥
E(X/Y =y) = o)x(x- y)e " Vadx

y

¥
= OMw+y)e “dw
0

= E(WH)+ yE(W)
:2+y

[7]
5. X~f(x)= €*; x> 0; Y=1-¢*%

¥
MY(t) — E(etY) — c\ﬁt( 1- e'x)e-xdx

0
¥ ] 1
= g dx =€ yedy ify=¢e*
0 0
e-1

= “t1 R
t

Since My(t) is the mgf of uniform distribution over (0,1), it implies that Y has uniform
distribution over (0,1), as the mgf determines the distribution uniquely.

[3]




CT3 1006

6. Postul ates of Poisson Process
{N(t) ; t 3 O}denote the total number of occurrences of the event Ein aninterval of duration t.

{N(t) ; t 2 O} iscalled a Poisson processes if the following Postulates are satisfied.

1. Independence: N(t) isindependent of the number of occurrences in an interval prior to the
interval (0,t), i.e. future changes in N(t) are independent of the past changes

2. Homogeneity in time: P,(t), the probability of the number of occurrences, depends only on
the length t of the interval and is independent of where the interval is situated.

3. Regularity: B(t)=1t+0o(t) and P,(t)=o0(t);n3 2 whereo(t)/t ® O
Let N(t)=Nz(t) — Nx(t), where Ny (t) and Ny(t) are independent Poisson process.
The pgf of N(t) = E(s™©) = E[sM(M= )= E(s™®) , E(s ™)

..Na(t)
= Efsm0 )22
(s )
P N(t) isnot aPoisson process.

[4]

) )
0
7 P? <4037
S; 2
= P(F < 4.03) = 1— P (F > 4.03) with (9,14) f
~1- .01=0.99

[3]

8. X denote the number of times 6 will appear when afair dieis tossed

X~ B(180, 1/6), mean : 30, Variance: 25

P(29 £X £39) = P(28.5 £X £39.5)
(using normal approximation with continuity correction)
=P(-0.3£Z£1.9)

0.1179+0.4713 = 0.5892
P(X £21.5)
P(Z< -1.7)
= 0.0446

P(X £22)

[4]

0. |) L(l):éle'lxi :Ine—IS'xi

logL()=nlogl -1 &

flogL(l') _ n o . N
et B VAP =0 | =—
P I a x =0gives =
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2
% =- ILZ< 0 giving maximum
: " 20
For thegivendata | = =0.0029
6939.5
2
DORLE = - =
é u n
Ee——logL(l )g
&fl a
A2 2
Approximate variance = L %30.4' 10°°
n 20
iii) Since | ~ N(I ,CRLB), the approximate 95% confidence interval for | is
| +1.964/CRLB
0.0029+ 196 6.44 10*
0.0029 +0.00126 = (0.00164, 0.00416)
G 4
iv) L(1 )=Ql,e'""Qe'" ; y =600, i =1234
i=1 i=1
logL(1)=16log! -1 ([& x +& v,)
L O P —
1l S +(4” 600)
= 16 =0.0024
6659.7
10.

Note: In the question the distribution of blood group among general public is not given. In fact the
proportion of people with different blood groups are known to be different. However, in the
absence of this information the problem has been solved as given below under this assumption of
equality of different proportions. The law of equal distribution of ignorance is valid, if the
proportions of different attributes are rot given. The rgection of such a hypothesis would lead to

different proportions for the various levels of the attributes in the popul ation.

n= 200

Observed frequencies: Oa=92 Os=20 On=4 o

The expected frequencies. Ea =50 Es = 50 Eas = 50 By
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(under Ho)
_ 2
oy (O E)

E

Critical valueof cat 5% level is7.815

Reect Ho that the blood type distribution of people with stomach cancer is same
that of the general public.

5—10[422 +30% +462 +347| =118.72

[3]

11. i) From the data it can be computed as
S = 40, and s = 44 (approx)
Ho: mE£m ; Hi:m>m

g = (- Ds’ +(n, - Hs; _ (11 1600)+(11" 1936)
n+n,-2 22
=1768
_ Xa- X2 _

Critical vauefort at 22 df for 5% level is 1.717. Reject Hp

i) H,:s?2 =s? H,:s?ts?
2
F=22=121. Critical valueof F (11,11) at 5% level is 2.82. Accept Ho
Sl

iii) Interval with (1-a) % confidenceis
Xi- X2t , S(_xl-iz))

X1 =325, X, =288, ny=np = 12

§i+ 19171650

n N g

90% Confidence interval is (325—288 +£(1.717 17.1659)
= (7.5261, 66.4739)

&
2

(x-x2)

[12]

12. Modd : xj=m+ a + g;;j=12,...m ;i=123
m the overall mean
@; : random component ~ N(0.s2)
Hypothesis: Hp : ay = ax = a3
Hitaytaxt &g
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a . i = 1,2,3 are population means at Delhi, Mumbal and Chennai respectively.
Assumptions :

i)  Samplesare drawn from normal populations

i)  Samples are independent

i)  Population variances are equal

ANOVA
Sources Sum of sguares df. MSS F
Treatments 516 2 258
Error 430 15 2g.67 2:00(app)
Total 946 17

Critical value of F(2,15) at 5% level = 3.682
Reect Ho . The population means are not equal in these places

[8]

13.Hp:r=0 Hy:r>0

ran- 2

Thetest statisticis t = ﬁ ~t, »df andn=10.
1-r
If the p-value for one-sided test is 0.025, then observed t vaue is 2.306
r/8
v1-r?

r’=0.3993
r =0.632

Hence, 2.306 = gives

If Fisher’stransformation isused, then Z = %Ioggel+r 9 which under Hy has

el-rg
approximately N(0,1/7). Thisgivesr = 0.630.

[3]
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14.1) SCATTERPLOT

220
2101
200+
1907
1801
1707
1601
1501
1401
1301
1207
1107
1001

90

801

70

60

50

Quartely Sales (in Rs.'000')

40

5 10 15 20 25 30

Student Population

i) n= 10, S¢ = 140 S,=1300 x=14
Estimated regression equation is: y = by + bix

i)

[o]

8 x - x)ly-y) _ 2840

where b, = — 5
é(xi- X)2 568
by =y-bx=130—(5" 14) =60
y =60 + 5x

Hoib]_:O H]_Zb]_DO
The statistic t=20" 2 — ¢ of

S,
s 13.829
= = = 0.5803
% a(x-x)? /568
under Ho, :&_L:
s, 0.5803

y=130

The critical valueof tforn—2 = 8 df at a=0.01 is3.355

Reject Hp :

iv) 99% confidence interval for byis b, £t .5, .

Hence the confidence interval is
5+(3.355" 0.5803)

=5+1.947 = (3.053, 6.947)

15. Pgf of Sy :
|) pl(SN) = E(SSN) — E(SX1+X2+---+XN)
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- E[E(SX1+XZ+...+XN / N )J
- g E[( SX1+X2+...+XN / N )] P( N - n)
n=0

¥
= § E(s**")P(N =n). Since X,*and N are independent.

n=0

=8 (p(9"P(N =n); p(s) isthe pgf of X,

= ELO(p(s)) , Pn being the pgf of N
i) pi(sy)=Ri(p(s))p ()
Hence E(S, ) =Py(p(1)) p (1)

=R®p O
= EN. EX

[12]

kkhkkkkkkhkkhkhkhkhkhkhkkx*x




