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Example 1: A drug was mjected to a fresh group of 10 rats every day. The scientist -in-charge of the
experiment made a claim that not more than 3 rats showed an increase in blood pressure on an average. The
following increase in blood pressure was noticed in the following number of rats in the last 10 days after the
drug was administered:

2,4,5,1,6,3,2,1,7andS$.
Solution : Here the null hypothesis is Hy : m = 3 tested against H, : m> 3. To perform the calculations we
construct the following table:

¥ i =51 Signs
2 -1 -
4 I

5 2

[ -2 -

6 3 *

3 0 ignored
2 -l -

| -2

7 4 +

8 5 &

Thus, n =9, and the number of plus signs =x = 5. Under the null hypothesis X ~ B [9%)

4
So, PY25)=1-P(X<3) = | 29( (;

R
ol el

= l—(%] (l+9+36+84+126)=-12~=0.5

to | —

1~ | —

9

Thus, P(X>5)>0.05 (level of significance ) a. So, H, is accepted and thus the claim made by the scientist
IS true.


user
Typewriter
Example 1:


Example 2:  Suppose that we want to test the hypothesis that the median body length (B) of frogs of a
particular variety is 6, = 6.9 cms against the alternative hypothesis 6, # 6.9 cms with o =0.05 on the basis of the
following measurements.
6.3,5.8,7.7.8.5,52,6.1,73,56,8.3,7.7,82,6.0,6.8,69,73,70,7.1,6.6,74
Solution : We set up the following null hypothesis Hy : 6= 6.9 to be tested against the alternative hypothesis
H,:8%69.

Let us put* +' for values in the series greater than 6.9 for values in the senes less than 6.9 and 0 for values
in the series eual to 6.9 Thus we get

e R A AR R S |

----- \q,,,,’.”,,

Thus. number of positive sign = 10, number of negative sign =9 and so n = 19,

X; d;=x;-6.9 |d,] R,
6.3 -0.6 0.6 9.5
5.8 -1.1 1.1 14
7.7 0.8 0.8 11.5
8.5 1.7 1.7° 18
5.2 -1.7 1.7 19
6.7 -0.2 2 3.5
7.3 0.4 0.4 6.5
5.6 -1.3 1.3 15.5 . /
8.3 1.4 1.4 17 /
7.7 0.8 0.8 11.5
8.2 _ 1.3 1.3 15.5
6.0 =09 0.9 13
6.8 -0.1 0.1 1.5
6.3 0.6 0.6 9.4
6.9 (U 0 ignored
7.3 0.4 0.4 6.5
7.0 0.1 0.1 1.5
7.1 0.2 0.2 3.5
6.6 -0.3 0.3 5
7.4 0.5 0.5 8

Thus, the sum of ranks with positive values of d;’s is 7" = 99.5. Similarly, the sum of ranks with negative
values of d’s 7~=90.5. Thus, 7=min (7, 77) =min (99. 5, 90.5) = 90.5.

Here, since one of the observation is ignored so we have » = 19 and thus for a two sided alternative we find
the table value of T, =46 for n =19 for a = 0.05 level of significance. Since 7, < T so we accept the null

hypothesis and conclude that A, : © = 6.9 is true.
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Example 3: A medical representative visited 12 doctors ina town. I arder to et the doctor he had to

wait for 23, 10, 13,20,17,11, 30,27, 36, 40, 5 and 26 minutes respectively. However, the senior sales representative
earlier claimed that the doctor kept him waiting for more than 20 minutes on an average. Using Wilcoxon Signed
rank test verify the claim made by the senior sales representative at 3% level of significance.

Solution : Here the null hypothesis is
Hy: w =20 minutes
tested against the alterative hypothesis
H, : > 20 minutes.

To calculate the test statistic we construct the following table:

X, x=2 d=|x-20] Ranks
25 5 5 2.5
10 10 10 15
13 -5 5 2.9
20 0 0 ignored
17 -3 3 I

1 -9 9 6
30 10 10 15
27 7 ) 5
36 16 16 10
40 20 20 1

5 -15 15

26 b b

Here, the sum of positive ranks is equal to T* = 40 and the sum of negative ranks is equal to T~ =26. Also,
T=min (T, T")=26. Theeffective sample sizeisn=11.

Since the alternative sample size is of the form H, :m> mg 5o the test statisticis 7", Here T-= 26> _

14 Thug Hy s accepted and s it can be concluded that the average waiting time of the sales representati\? '0;“
the doctor is 20 minutes, efor
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