EE3211 Modelling Techniques
Week 8 Assignment

A study was conducted concerning the effect of calcium supplementation on bone loss among postmenopausal women. Women were randomized to (1) estrogen cream and calcium placebo (n = 15), (2) placebo estrogen cream and 2000 mg/day of calcium (n = 15), or (3) placebo estrogen cream and calcium placebo (n = 13). Subjects were seen every 3 months for a 2-year period. The rate of bone loss was computed for each woman and expressed as a percentage of the initial bone mass.  The results are shown in the table below.

Table. Mean (±1 sd) slope of total-body bone mass (percentage per year) in the three treatment groups.
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Q1. What test can be used to compare the mean rate of bone loss in the three groups? (1 point)
Q2. Implement the test in Q1, and report a p-value. (4 points)
Q3. Identify which pairs of groups are different from each other, using both t tests and the method of multiple comparisons.  Report a p-value for each pair of treatment groups. (4 points)
Q4. Which methodology do you think is more appropriate in Q3? (1 points)
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Alpha <- 0.5

# Q1.
cat("Q1\n")
cat("One-way ANOVA test\n")

# Q2.
cat("\nQ2\n")

mean <- c(-0.43, -2.62, -3.98)
sd <- c(1.60, 2.68, 1.63)
num <- c(15, 15, 13)

BetweenSS <- sum(num * meant2) - sum(num * mean)"2 / sum(num)
WithinSS <- sum((num - 1) * sdr2)

BetweenMS <- BetweenSS / (length(num) - 1)
WithinMs <- WithinSS / (sum(num) - length(num))

Fvalue <- BetweenMS / WithinMsS

Fpvalue <- pf(Fvalue, (length(num) - 1), (sum(num) - length(num)), lower.tail = F)
cat("F score: ", Fvalue, "\tp-value: ", Fpvalue, "\n")

if (Fpvalue < 0.801) cat("At least two of the means are significantly different\n")

# Q3a.
cat("\n@3\n")

tdf <~ sum(num) - length(num)
AdjAlpha <- Alpha / choose(length(num), 2)

ttitle <- ¢("(1),(2)", "(2),(3)", "(1),(3)")

tvalue <- vector()

tvalue[1] <- abs(mean[1] - mean[2]) / sqrt(WithinMs * (1 / num[1] + 1 / num[2]))
tvalue[2] <- abs(mean[2] - mean[3]) / sqrt(WithinMs * (1 / num[2] + 1 / num[3]))
tvalue[3] <- abs(mean[1] - mean[3]) / sqrt(WithinMs * (1 / num[1] + 1 / num[3]))

teritical <- qt(1 - AdjAlpha / 2, tdf)
Sivalue <- ifelse(tvalue > tcritical, "S", "NS")

tpvalue <- (1 - pt(abs(tvalue), tdf)) * 2
Savalue <- ifelse(tpvalue < Alpha, paste("<”, toString(Alpha)), "NS")

ttestRes <- cbind(ttitle, signif(tvalue, 3), signif(tcritical, 3), Slvalue, signif(tpvalue, 3), S2value)
colnames(ttestRes) <- c("Groups compared”, "|T| score”, "Critical value”, "Sig by C-value”, "p-value", "Sig by p-value")
print (ttestRes)

for (1 in 1:length(num)) {
if (s2value[i] != "Ns") {
cat("There are significant differences from each other from pairs of groups”, ttitle[i], "\n")

# Q4.
cat("\nQ4a\n")
cat("For Q3, as there are only 3 groups, t test is better in this case.”)
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Source: Based on The New England Journal of Medicine, 316(4),
173-177, 1987.
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5> source( EE3211\\Tutorial\\tutes.r", encoding
a

One-uay ANOVA test

@

F score: 16.77209 p-value: 6.0001800084

At least tuo of the means are significantly different

[}
Groups conpared |T| score Critical value Sig by C-value p-value  Sig by p-value

[1.] "(2),()" 2.9 25" s "6.00566" "< 0.05"

[2,] "(2),()" 75" 25" NS™ 6.0878" "NS”

3.1 7(1),3)" "4.57"  "2.5" s "4.640-65" "< 0.65"

There are significant differences from each other from pairs of groups (1),(2)
There are significant differences from each other from pairs of groups (1),(3)

@
For Q3, as there are only 3 groups, t test is better in this case.
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