
SSGS 6111 BIOSTATISTICAL ANALYSIS & INTERPRETATION

SOLUTION 3

1. a) The data can be prepared in R by first creating an empty matrix (e.g. captopril
<- matrix(0,9,2)), and then using fix(captopril) to key in the data. Alternatively,
prepare the data in excel format, save as a CSV file and then import into R using the
read.csv function.

> captopril

before after

1 147 137

2 129 120

3 158 141

. . .

> placebo

before after

1 133 139

2 129 134

3 152 136

. . .

To continue:

> captopril[,2]-captopril[,1]

[1] -10 -9 -17 -27 6 -11 -17 -18 -11

> mean (captopril[,2]-captopril[,1])

[1] -12.66667

> sd (captopril[,2]-captopril[,1] )/sqrt(9)

[1] 2.995367

> placebo[,2]-placebo[,1]

[1] 6 5 -16 -10 -7 -4 -7

> mean (placebo[,2]-placebo[,1])

[1] -4.714286

> sd (placebo[,2]-placebo[,1] )/sqrt(7)

[1] 2.989779

No. If we just looked at the mean change within a group, we would still not know any-
thing about the difference between the mean change in both groups, which is important
if we are going to say something about the efficacy of captoril relative to placebo.
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b) We use equal variance assumption since the estimated SD of change in both treatments
are almost the same.

> t.test (captopril[,2]-captopril[,1], placebo[,2]-placebo[,1], var.equal=TRUE)

Two Sample t-test

data: captopril[, 2] - captopril[, 1] and placebo[, 2] - placebo[, 1]

t = -1.8474, df = 14, p-value = 0.08592

alternative hypothesis: true difference in means is not equal to 0

95 percent confidence interval:

-17.184764 1.280002

sample estimates:

mean of x mean of y

-12.666667 -4.714286

The estimated difference in mean of captopril and placebo is about -12.7-(-4.7) = -8
mmHg, with 95% CI given by [-17mmHg, 1mmHg]. The margin of error is about (1.28 -
(-8)) ≈ 9 mmHg. Although this result is not statistically significant, it is likely to be so
biologically, since plausible values as indicated in the 95% CI are mostly negative. For
example, in the most optimistic case, we might have up to -17 mmHg difference; while in
the worst case, there is only a 1mmHg increase. The drug seems to have good prospects
as an anti-hypertensive drug, and a follow-up study is likely to provide the necessary
statistical evidence to support its clinical efficacy.

c) See the sample.size pdf file.

2. Use the prop.test function.

> prop.test(c(38,29), c(50,50), correct=FALSE)

2-sample test for equality of proportions without continuity correction

data: c(38, 29) out of c(50, 50)

X-squared = 3.6635, df = 1, p-value = 0.05562

alternative hypothesis: two.sided

95 percent confidence interval:

-0.000912214 0.360912214

sample estimates:

prop 1 prop 2

0.76 0.58

The estimated difference pcancer − p
control

is 0.76-0.58 = 0.18, with 95% CI given by [0,
0.36]. Although there is only weak evidence that the difference exceeds 0 (p-value =
0.056), information from the 95% CI suggests that the difference could be as high as 36%
in the cancer group. Perhaps it is worth pursuing further research about the potential
link between the locus and cancer X. The margin of error is about 0.18, so it would be
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better if she could plan a follow-up study with a smaller margin of error (say 0.1) to
strengthen her early findings.

3. Run the following codes:

attach(ToothGrowth)

VC <- ToothGrowth[dose==0.5 & supp=="VC",]

OJ <- ToothGrowth[dose==0.5 & supp=="OJ",]

#Number of bootstrap replicates

B <- 1000

median.VC <- median.OJ <- numeric(B)

for(i in 1:B){

median.VC[i] <- median (sample(VC[,1], 10, replace=TRUE))

median.OJ[i] <- median (sample(OJ[,1], 10, replace=TRUE))

}

#95% CI for medians in the VC and OJ groups

quantile(median.VC, c(0.025,0.975))

quantile(median.OJ, c(0.025,0.975))

The 95% CI for median (in mm) in the VC group should be about [5.6,11.2]; and for the
OJ group, about [9.7,16.5].
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