
SHGS 6212 MATHEMATICS AND STATISTICS IN BIOINFORMATICS

SOLUTION 4

1. The null hypothesis is µ = 0, with alternative hypothesis µ ̸= 0 (two-sided test). The
value of the t-test statistic is

T =
X̄ − 0

S/
√
10

= 0.035,

with degree of freedom given by df = n− 1 = 9. The p-value is computed as

p-value = P (|T | > 0.035) = 2P (T > 0.035) = 0.97.

From tables, we know that t0.025,9 = 2.26. The 95% CI for µ is given by[
X̄ − t0.025,9

S√
n
, X̄ + t0.025,9

S√
n

]
= [−1.28, 1.32].

We do not reject the null hypothesis since 0 is in this interval (or you can say the p-value
is large).
This problem can also be solved using the t.test function in R.

2. Suppose we accept his claim. The null hypothesis is therefore H0 : p0 = 0.7. The
alternative hypothesis is H1 : p1 = 0.5, since we don’t think his amulet has any powers.
We first find out about the rejection criterion. Since α = 0.05, and the test is one-sided,
we have

P (T < −1.645) = 0.05,

where T has a standard normal distribution. Suppose X indicates the accuracy of the
guess (1 if correct; 0 otherwise). Then X̄ is just the proportion of correct guesses. Now,
T = (X̄ − p0)/

√
p0(1− p0)/n, so we have

X̄ − 0.7√
0.21/n

< −1.645.

Rearranging, we obtain the rejection criterion:

X̄ < 0.7− 1.645

√
0.21

n
.

By definition,
Power = P (RejectH0|H1 is true).

The event of rejecting H0 is equivalent to the rejection criterion. Since we want the power
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to be 90%, we have,

Power = P

(
X̄ < 0.7− 1.645

√
0.21

n
| p1 = 0.5

)

= P

 X̄ − 0.5√
0.5(0.5)

n

<
0.7− 0.5− 1.645

√
0.21
n√

0.5(0.5)
n


= P

T <
0.2− 1.645

√
0.21
n√

0.25
n


= 0.9.

The distribution of T is again standard normal. Using a table or R, we solve for

0.2− 1.645
√

0.21
n√

0.25
n

= 1.28.

This can be solved by hand easily to yield n ≈ 49.

3. The geneticist confused statistical significance with practical (biological) significance.
While different ethnic groups may have statistically significant allele frequency differ-
ences, these differences may be small when compared to within group differences. It
is also untrue that statistical significance is unambiguous, because borderline cases (p-
values slightly lower or higher than the chosen significance level) are open to different
interpretations. Finally, the objectivity of a significance test is only meaningful in the
narrow sense that conclusions should be based on real data and not some preconceived
notion. In the broad sense, objectivity is an illusion because scientists always try to find
fault with hypotheses put forward by other competitors. Everybody wants to think that
his hypothesis is better (we understand our own thoughts best).

4. The chi-squared test statistic is

χ2(1) =
(5474− 5493)2

5493
+

(1850− 1831)2

1831
= 0.26.

The chi-squared test has 1 df, so its p-value is given by

P (χ2(1) > 0.26) = 0.61.

This can be found using the pchisq function in R, which gives the complement of p-value
for a chi-squared distribution. You can also just use chisq.test for this problem. Since
the value of the test statistic is so small, the observed data seem to fit the data too well.
Fisher suspected that Mendel fudged his data in order to convince his critics. However,
there is no consensus whether Fisher was right.
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5. Use the commands:

> attach(chickwts)

> summary (aov(weight~feed))

> boxplot(weight~feed, xlab="Feed type", ylab="Weight / g")
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