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.Solved Problem 4.29
In 30 tosses of a coin the following sequence of heads (H) and tails (T') is obtained
BITHTHAGT-HHATT HT HT HH TH'IT HT HHT H ]

(a) Determine the number of runs.

(b) Test at the 0.05 significance level whether the sequence is random

Solution
(a) Let us find the number of runs
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.. The number of runs R = 22.
(b) Null hypothesis Hy : The sequence is random.
Alternative hypothesis :

H, : The sequence is not random.
Level of significance a = 0.05

Test statistic
Here n, = 16,n9 =14
=22
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The critical value of Z, at 5% level of significance is lv.96.
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Conclusion

- Since 2.27 > 1.96, we reject the null hypothesis Hy and conclude that the se-
quence is not random.

Solved Problem 4.30

The production manager of a large undertaking randomly paid 10 visits to the
work site in a month. The number of workers who reported late for duty were
found to be 2,4, 5, 1, 6, 3, 2, 1, 7 and 8 respectively. Use the run test for random-
ness at = 0.05 to-check the claim of the production superintendent that on an
average not more than 3 workers report late for duty.

- Solution
- Given
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Here A = the average above 3
B = the average below 3

The above sequence can be written as
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R =6 (the number of runs)
np =5 (the number of occurrences of ‘A%)
ngz = 4 (the number of occurrences of ‘B’)

Hy : the sample is randomly chosen
Now, H; : the sample is not randomly chosen
a = 005
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p = 5.4444
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_[2nyn3(2n1n2 — ng — ng)
(n1 4+ n2)%(ny + ng — 1)
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o = 1.3833

_\/2x5x4(2x5x4—5—4),

Test statistic
Z= ? ~ N(0,1)
_ 6—5.4444
. 1:2844

The value of Z, at 5% level of significance is 1.96.

= 0.4016

Conclusion
Since Z < 1.96, we accept Hy and we may conclude that the sample is randomly
chosen.

Solved Problem 4.31 Anna Univ MBA : Jan 2005 |

A technician is asked to analyze the results of 22 items made in a preparation run.
Each item has been measured and compared to engineering specifications. The
order of acceptance ‘a’ and rejections ‘r’ is ]

aarrrarraaaaarTarraara

Determine whether it is a random sample or not. Use a = 0.05.

Solution

Given
aa rrr a4 rr aaaaa rr a rvr aa r a

= 420 4 06 7 8 9 1011

Here, n =12
ng = 10
R =11 the number of runs
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o = 2.2688
Hp : The sample is randomly chosen
Now, H; : The sample is not randomly chosen
a = 0.05
Test statistic 5.
z=—"L . No.D
o
~ 11 -11.9091
=TGRS
= —0.4007
|Z] = | — 0.4007| = 0.4007

The value of Z,, at o = 0.05 level of significance for two tailed test is 1.96.

Conclusion
Since |Z| < 1.96, we accept Hy and conclude that the sample is randomly chosen.

Solved Problem 4.32
- In 30 tosses of a coin, the following sequence of head (H') and tails(7") is obtained
HTTHTHHHTHHTTHTHTHHTHTTHTHHTHT
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(a) Determine the number of runs

" (b) Testat 0.10 level of significance, whether the sequence is random

Solution
Given
ETT-HZHHHZHHHHTHT
A2 3 400 T S il 12
HHTHTTH}“_HHTHT
15 14 -15 16 vl l8 ~19 20 -9
Here, R = 22 (the number of runs)
n; = 16 (the no of occurrences of H)
ng = 14 (the no of occurrences of 1)
_ 2mng
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o = 2.6786
Now,
Hp : The sample is randomly chosen
H; : The sample is not randomly chosen

a = 010



