EE3211 Modelling Techniques
Week 6 Assignment

Greene and Touchstone conducted a study to relate birth weight and Estriol level in pregnant women as given in Table-1:
Table: 1 Sample Data from Greene and Touchstone study relating birth weight and estriol.

	i
	Estriol (mg/24 hr) xi
	Birth weight(g/100) yi
	i
	Estriol (mg/24 hr) xi
	Birth weight(g/100) yi

	1
	7
	25
	6
	17
	32

	2
	9
	25
	7
	25
	32

	3
	9
	25
	8
	27
	34

	4
	12
	27
	9
	15
	34

	5
	14
	27
	10
	15
	34



Q1. Derive the estimated regression line for the data. (2 points)
Q2. What is the estimated average birth weight if a pregnant woman has an estriol level of 15 mg/24 hr? (2 points)
Q3. If low birth weight is defined as ≤2500 g, for what estriol level would the predicted birth weight be 2500 g? (2 points)
Q4. Fit a linear regression model based on the data using R. (2 points)
Q5.Test	for	the	significance	of	the	regression	line	derived	for	the birthweight−estriol data. (2 points) 
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R version 4.0.3 (2020-10-10) -- "Bunny-Wunnies Freak Out”™
Platform: x86_64-w64-mingu32 (64-bit)

5> \City2621_SEM_B\\EE3211\\Tutorial\\tute6.r", encoding

[
y = 22.49492 + 0.4670051 x

@
The estinated average birth weight is 29.5 (g/100)

[}
For estriol level at 5.36413 (mg/24hr)

@

call:
In(formula = Bueight ~ Estriol)

Residuals:
Hin 1Q Median E I
-2.1701 -1.6080 -1.1015 ©.9835 4.5009

Coefficients:
Estinate Std. Error t value Pr(>|t|)

(Intercept) 224949  2.2541 9.989 8.62e-86 ***

Estriol ©.4678  ©0.138 3.369 0.0098 **

Signif. codes: @ ¥’ @.001 '**' @.01 '*' 0.05 .’ 0.1 ' ' 1

Residual standard error: 2.752 on 8 degrees of freedom
Multiple R-squared: ©.5865,  Adjusted R-squared: ©.5349
F-statistic: 11.35 on 1 and 8 DF, p-value: 0.009862

L3
The p-value is 6.009802232 which is less than 6.05.
The Estriol has hightly significant association with the Birth ueight.
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# Q1.

cat("\nQ1\n")

Estriol <- c(7, 9, 9, 12, 14, 17, 25, 27, 15, 15)
Bweight <- c(25, 25, 25, 27, 27, 32, 32, 34, 34, 34)

EBW <- 1m(Bweight ~ Estriol)
cat("y =", EBW$coefficients[1], "+", EBW$coefficients[2], "x", "\n")
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# Q2.
cat("\nQ2\n")

newEstriol <- data.frame(Estriol = c(15))

estl5 <- predict(EBW, newdata = newEstriol)

cat("The estimated average birth weight is", est15, "(g/108) \n")
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# Q3.
cat("\nQ3\n")

est2500 <- (25 - EBW$coefficients[1]) / EBW$coefficients[2]
cat("For estriol level at", est2500, "(mg/24hr) \n")
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# Q4.
cat("\nQ4\n")
summary <- summary(EBW)
print(summary)
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plot(Estriol, Bweight)
lines(Estriol, fitted(EBW))
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# Q5.
cat("\nQ5\n")
p_value <- max(summary$coefficients["(Intercept)”, "Pr(>|t|)"], summary$coefficients["Estriol”, "Pr(>|t])"]1)
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if (p_value < 0.05) {
cat("The p-value is", p_value, “"which is less than ©.85. \n")
cat("The Estriol has hightly significant association with the Birth weight. \n")
} else {
cat("The p-value is", p_value, "which is not less than ©.85. \n")
cat("The Estriol does not have hightly significant association with the Birth weight. \n")
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