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Answer ALL the following questions.

Find the equations of the regression lines from the following data. Also estimate the value of
Y when X = 71 and the value of X when Y = 70.
(10M)

[ X [65 66 [67 [67 [68 [69 |70 |72
[ v: 67 68 65 |68 |72 [72 |69 |71
(10M)

Fit a Poisson distribution for the following distribution

6

[ x: |0 1 2 3 4 5
[ £ |314 [335 [204 [86 [29 |9 3
In an engineering examination, a student is considered to have failed, secured second class,

first class and distinction, according as he scores less than 45%, between 45% and 60%,

between 60% and 75% and above 75% respectively. In a particular year 10% of the students
failed in the examination and 5% of the students got distinction. Find the percentages of

students who have got first class and second class. (Assume normal distribution of marks)
(10M)

Before an increase in excise duty on tea, 800 people out of a sample of 1000 were consumers
of tea. After the increase in duty, 800 people were consumers of tea in a sample of 1200 persons.
Find whether there is significant decrease in the consumption of tea after the increase in duty.

- (10M)
A simple sample of heights of 6400 English men has a mean of 170 cm and a S.D. of 6.4 c¢m,
while a simple sample of heights of 1600 Americans has a mean of 172 cm and a S.D. of 6.3
cm. Do the data indicate that Americans are, on the average, taller than the Englishmen?

(10M)
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. X=68Y =69

Regression line Y on XisY = 0.666X + 25.3
Y=72.58

Regression line X on Y is X=0.5455Y+30.36
X=68.53

A=12

—h

295 354 213 85 26 6




LetX r::pre.se:nt me percentage of marks smrﬁd by the students in the examina-

tion.
Let X follow the dlstnbutmu N UJ a). .
. Given: P(X < 45)=0.10 and P(X > 75) ={. DS

ie.,. P(—mc X—u 45-4 ]:U.lﬂ_and
- 0 : o
P(?S_"*" cX-u {w):ﬂ.ﬂi
o O '
ie., -P(—'m«cz{ 45;‘” J:l}.lﬂ and
P( S-u {zqm]=n.u5=
o _
P(D{Z«;: ”"45J-=n.4ﬂand
. el "
(n{z‘: 75— ‘”‘) 0.45
- o
methetahle of areas, we-get
K=45 198 and 2= H o164
(43 (2] - :
i, p-128 c=45 _ ) - ()
and pH+l6d4o="75 - (2)

Solving equations (1) and (2), we get
p‘. =58.15and o= 10.28

Now P (a student gets first class)
: =P(60<X < 75)
-p { 60 — 5815 7« 75— 5815 }
10.28 10.28
=P{0.18 <Z < 1.64}

=P{0<Z<1%4} - P{0<Z<0.18)}

=0.4495 - 0.0714 = 0.3781
. Percentage of students getting first class = 38 (approximately)
Now percentage of students getting second class

= 100 - (sum of the percentages of students who have failed,
got first class and got distinction)

- =100 — (10 + 38 + 5), approximately,
= 47 (approximately)



Letp, and p, be the proportions of the consumers before and after the increase
in duty respectively.

800 4 800 2
“Then =22 =% and po= o2
- P %000 T 5 P2= q200 ~ 3
Hy:py=p>
Hy:p,>p,
One-tailed (right-tailed) test is to be used. Let LOS be 1%. .. z,=2.33.
S - n + n
= PL—P; where P = 1PL TR P,
1 1 n+n;
PQ| —+—
800 + 800
= ——— = (727
2200 273
B 0.8—0.67
JD.?ZTSJ( D.E‘?Z‘?x( L - L]
1000 1200

0.13 x /1000 x 1200 6.82

~ J0.7273%0.2727 % 2200

Now Izl > z 4 ,
-» The difference between p, and p, is significant at 1% level.

1.e. Hy is rejected and H, is accepted.
1.e. there is significant decrease in the consumption of tea after the increase in

ST - -

duty.
n, =6400, ¥, =170 and s, =6.4
n,=1600, x,=172 and s,=6.3
Hy:ply=p, or x;=1Xx,
i.e. the samples have been drawn from two different populations with the same
mean. .

Hi:X)<x, or <,
Left-tailed test is to be used.
LetLOSbe 1%. .. z,=~-2.33

e i



[~ o, = s;and 0,= 5,. Refer to Note 2 under Test 4]

U At Y P
J (64)° (63
6400 1600

Now lzl =1z 4l

*. The difference between ¥, and x ; (or ¢, and U,) is significant at 1% level.
i.e. Hyis rejected and H, is accepted.
i.e. The Americans are, on the average, taller than the Englishmen.



