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Answer all questions. Stailstical Tables are provided. Non-programmable

calculators are permitted.

. A cliniczai trial to compare three types of inhaler for treating bronchial asthma
Involves three groups of five patients. Each group receives one of the inhalers and all
pat.ients have their peak expiratory flow rate (PEFR) measured immediately before
and cne hour after using the inhaler, The improvement in PEFR is shows below:

Type of inhaler
A B . C
20 : 100 1CG0
10 : 100 30
60 - 110 120
70 41) : 56
60 140 3G

(i} Construct an analysis of variance (ANOVA) table and test whether the
treatments are equally effective. Use 5% level of significance. Clearly
- state your findings. '

(ii)  Construct a 95% confidence interval for the difference between treatment
means of A and B. '

{iii}  Using pari (i) or otherwise test whether treatments A and B are equually
effective. Use 5% level of significance, Clearly state your findings.



2. The results (coded) of an experiment conducted to investigate the effects of 4
formulations (A, B, C, and D) on the strength of & particular product are given below.
Due to practical constraints, the experiment was conducted by three machine
operators.

Formulation
Operator A B C D
1 3 4 6 5
2 5 9 8 7
3 7 10 10 9
(i) Write down a model for the response measured on a randomly chosen

product. Clearly explain the terms of your model.
(if)  Estimate the difference between the means of formulation A and B.

(iii)  Give an estimate for the standard error of the estimate given in part (ii).

3. It is required to study the growth of fish under three types of food (A, B, and C).
Food type A is the one which is used currently. B and C are to be introduced if
they produce relatively higher growth. Twelve homogeneous tanks and 48 fish {of
the same size, age etc.) are available for the experiment. A tank is sufficient for 4
fish. Similar environmental conditions can be provided to all 12 tanks.

i) Clearly explain how you would design the experiment. (Clearly state the
way you allocate treatments and the measurements to be taken)

(ii)  Identify the design you suggested in part (i).

(iii) How many linearly independent comparisons could be made in this
experiment?

(iv)  Write down two meaningful contrasts and test whether they are linearly
independent.
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. 7 Type of inhaler .
. A B & :
20 00| . 100
.. Apy 100} . BD.
60| - 1100 . 120
.70 40 - 90
} _— . 60] . . 140{..  .BO
Totai . | 0| 490_ 4N}
Grand total(G) =220+49f)%#70 =180 I
Corzelation factor(CF) .+ ==sz LR _(1130)2115 SRR __.mgzg 826.67
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TEreor : 9,320.00 12 .-775.57 T
i 187573314 »
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mI‘., 12, 0,04 =3 99 _ - — . i
| &mca Fol (5:82) > Fyup (3.89), The iull hypothesm ig rt‘]x:-cted at 5% level of mgmﬂcance.
Thus we Cian conelude that there is e.lgmf‘ gant d1..£ereant bctween a* lest two of the Ireatments s

un51dered .
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Caleulated confidence mtenral it part (ii) does not Lontuu'l value Zero, s0'we have enough
2vidence to assume that the truc difference between effectiveness of rearment A and B is non-zero
2t 5% significance. That menns treatent A and B are not equally eﬁemvc

0™ mgrhod

]_r.aalsquarediﬂbrence (LsD) =25 L2saPOTET/ 57/ =38.42

bince f’ L =LSD we find that effectiveness of A & B are mgmﬁcﬂnﬂy dlfierent at 5%
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1_123; 1,2,3

;’ - Response measured ona product which produce using i formulatton & 3 operator.

!u Gerieral mean of response .

a,- Effect ofi formulatlon

3, - Effect of j" operator L g, - Random error
Difference between the means of formulation A & B '

i
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449410 3+5+7

Y,-Y, =2.67
B A 3 3 o
Correction factor = 67 | _(3+5 o7 -1-9)7 —574.08
< N 12 .
3 4 :
Total S8 =33y, ~CF . =(@+5".)-CF =60.92
4= =l : .
o 4 2 2 2 2 ' )
Treatment S =Z%’—CF MG *3”24 *21) _cF 1625
i=l . ) .
3 102 2, ag2 R
Block S8 - X2 - 18429 +3GA—574 = 4117
) J=l .
ErrorS§ = Total SS-Treatment SS-Block 88 =60.92- 16.25-41. 17 = 35
Error mean square 8H =13.5/6 - . =0. SB -

Estimate for Standard error = JQS =, P*O 5 = 0 62

Treatments

replicates ' : o
A -1 4 tanks o _ = _ o !
1B 4 tanks " - LT
C 4 tanks

We apply one food type for 4 tanks that means for 16 fish.
" Under same condition (the time giving the food is same and quantity also should same).

After food, measure the growth (weight of the fish). We can abserve the data after a week time
(can get different time)

Completely Random design
Two linear independent comparison could be made.

Let T, — A Food; T, — B Food; - T3—C Foad
i.  T=1/2(Ty+ T3) «(A and mean of B & O
i, Tr—Ts - .(B&C)

Whether the independent or not?

{1*0} +{(—1/2)*1} 2D =0 -

Therefore comparisons are independent

Let

and
If 4

L =47+ LT, + AT,
L =T+ T+ T
Ay pty + gty =0 L, & Lyare linearly independerit

1q.



