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A set of experimental runs was made to determine a way of predicting cookingf 'tin!l‘eng a::c‘ﬁarious level of oven
width x,, and flue temperature x,. Write the normal equations using matrix notat%b‘n:sf fol the given multiple linear
regression equation. ¥ = Bo + f1X1 + B2X> w“!,h g %

For the data set we obtained; NI
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n =10, ¥X; = 50, ¥X, = 150, X} =450, 1X1X; = :1,;:;50,153;{2;:‘;: 4000
TY = 450 YX,V = 3875, ¥X,¥ = 11750 and ¥V* =36340 ', ;
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(a) Write the multiple linear regression model \Yijf,gﬁg;l:‘[{l)(l + B,X, in matrix form ¥ = X B writing all
matrices ¥, X and B . Write normal equatiql‘_llé;l ‘iq}hajéfﬁ’r form which gives estimates ge
Further we have (X'X) ™" obtained as: ), ili‘ih it
q[,0:2375, " —0.0125 —0.005
(x'X)"%=|~0;,0125 0.0175 —0.005
: :.:..1}5%“ W0.005 —0.005 0.002
(b) Find all estimates fs,, Bi,ﬁz’};l p 'l;“i;
Y i i
(c) Find SE(8) and SE(f,) ; Wt

(d) Test at 5% level of siglgfiﬁqance that Hy: B1 = 0 vs Hy: B1 # 0. Also infer at 1% level.
Given that for tyd sided testjtabulated q=s9,ar=7 = 1.895, ty_10paf=7 = 2.365. Marks 4
;I‘ : 363 :
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Using Fisher tes},ﬁﬁflinc‘i’thb‘. sided 95% confidence interval for the population correlation coefficient p . Whereas
from 12 pair:g;igqbté{ﬁed isn‘e'iinple correlation is 0.6. From this CI can we conclude at 5% level of significance
|

that Ho:p 0.4,y "/ Marks 2.5
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Du:zi to t}%&t:?clt‘that carbon dioxide and water in the air react together to form carbonic acid. Thus, rainwater is only
cop{s‘iqiere'd }aé’idic if the pH level is less than 5.2. remote region in Rajasthan State, an environmental biologist
mea&u{rédrt e pH levels of rainwater and obtained the following data for 20 rainwater samples on 20 different dates:
Is there reason to believe that the rainwater from this region is considered acidic (less than 5.2)?
Use the sign test to infer Ho: l = 5.2vs Hg: [T < 5.2, at 10% as well as at 5% level of significance. Also find

p-value, normalizing the sign test and compare the inference.

4.73 5.28 4.87 5.26 5.04 5.06 5.07 5.09 5.16 511
5.15 4.79 5.21 4.88 5.11 53 4.81 5.28 5.38 4.97

Marks 2.5
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4. Quality control chart has been maintained for the weights of paint cans taken from a conveyor belt at a fixed point
in a production line. Sixteen (16) weights obtained on a particular day, in order of time, are as follows:

67.6 68.0 64.7 65.3 70.4 65 63.6 09.3
71.6 04.2 0.1 71.6 66.8 68.9 68.9 68.2

I8
Using Normalized run test, determine at 5% level of significance, whether the weights of the pairt cl,a 1 the
conveyor belt deviate from randomness. Also conclude the inference at 5% level of signiﬁﬁz'ip‘%‘;“ 1'\’9}}] that
$(1.96) =P(Z < 1.96) = 0.975, ®#(2.56) = P(Z < 2.56) = 0.995. ) "1” };;*
’ [‘1.mf;\’[arks 2.5
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5. To answer the query: does physical exercise alleviate depression? We find some d préﬁsé&pisopl'é and check that
they are all equivalently depressed to begin with. Then we allocate each person ¥ ‘doﬁn]y t(;'qné of three groups: no
exercise; 20 minutes of jogging per day; or 60 minutes of jogging per day. At {ht;,i.'enhl of a month, we ask each
participant to rate how depressed they now feel, on a Likert scale that runs ffrom |1_ (""tqtally miserable™} through to

100 {“ecstatically happy™).

Rating on depression scale:

No exercise 23 26 51 [y, 49“1,‘ 58 37 29 44
Jogging for 20 minutes 22 27 39 [T, By, 46 48 49 65
Jogging for 60 minutes 59 66 L 380y, (149 56 60 56 62
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Using Kruskal-Wallis test conclude if there is 4 {jjffefén‘c‘énof some kind between three groups at 5% as well as 1%
1

. 1
level of significance. Given that x§=5%12l=‘§%5136r,‘583{_11%,2 =9.21
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