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Table 1 shows a partial dataset that contains health and lifestyle information, including age, BMI, daily sunlight

exposure, and vitamin D [evels (scaled), with an indicator showing whether their vilamin D level is within the
normal range,

Table 1: Sample data for Vitamin D deficiency prediction
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EOZ: Apply appropriate statistical methods to make inference about population parameters using sample statistics,

Questipn No. 1 15 Marks
I. It is claimed that individuals with more than 2.5 hours/day of sunlight exposure (i.e., Sunlight > 0.25 in
Scaled data) have higher average vitamin D levels than those with 2.5 hours or less (Sunlight < 0.25).

At the 0.05 level of significance, test this claim using an appropriate onc-tailed two-sample test. [5 Marks]

2. Vu:ibus-atudits-élﬁ_im that at least 75% of individuals who are older than 30 years and have less than 2.5
houl"_a'-'qfh!iqlighi,@tpusuu' per day suffer from vitamin D deficiency (¢ncoded as 0), Using the .'E'Lw“ dataset
aﬁd_t’?ﬂg@iﬁéﬂﬁ#&ﬁwl_ﬂfﬂ.05. test this assertion by conducting a one-cample z-test for proportion, provided

-'ilié'_ﬁfﬂi.'l.i:ﬂi‘r,.si'za-._is.inrge enough for the normal approximation 1o be valid [S Marks]

13 ;in.pnr'tfi-,-'}ruu-lested the claim that al least 75% of individuals over 30 years old with less than
= ;;f nli exposure are vitamin [ deficient. State and explain what a Type [ error and a Type
represent in this context. [3 Marks] :

2.5 hmlr'_-;.-'da}-'
I1 error would

L Dﬂﬁﬂﬁ _lliié'fﬂnﬂé'ﬂlphﬂ"(&}-iﬁﬂﬂ beta ([l} in the general context of hypothesis testing. |2 Marks|
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[ CLO 3: Apply appropriate statistical models to analyse relationship among different \'ul'iubl_cs._ N

Question No. 2 25 Marks

. Using the provided dataset, examine whether there is a relationship between an individual's Body Mass [ndex
(BMI) and their Vitamin D status (deficient = 0, normal = 1). Specificatly: 0
a. Calculate the appropriate correlation coefficient between BMI and the binary variable indicating
vitamin D deficiency. [4 Marks] .
b. Based on the value of the correlation coefficient, interpret the strength and direction ofthe relationship.
[2 Marks]
c. Calculate a 96% confidence interval [or the population correlation coefficient p. [4 Marks]

2. Using the provided dataset, construct a multiple linear regression model to predict an individual's Vitamin D

Level based on the following two predictor variables: BMI and Sunlight Exposure

a. Fita multiple linear regression model: Y=a+bi:BMI+hz-Sunlight [7 Marks]|
b. What does each coefficient tell you about the relationship between the predictor and vitamin D level,
holding the other vanable constant? |2 Marks
c. Using your model, estimate the Vitamin D Level for a person with: BMI = 2.6 and Sunlight = 0.30
[1 Mark] .
3. [Identify purposes, interpretations, and key differences between correlaticn and regression analysis. |5 Marks)

CLO 4: Apply decomposition techniques to analyse time-series data.

. 10 Marks
Question No, 3

1. Identify the various components of variation in time series data, Additionally, describe the proces of time

series decomposition and how it helps analyze these components? [S Marks]
2 Find the trend-values for the following data using the semi-average method. [5 Marks]
. .o
Quarter | 2001 2002 2003 2004 J
: Q1 500 550|530 |s70 |
Q2 480|510 490 | _sgp_—“
Q3 600 650 | 620 660 |
Q4 700 | 740 |70 |750 |
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