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INSTRUCTIONS:
(i) This paper contains two Sections: A (40 marks) & B (60 marks). 
(ii) Attempt ALL questions in Section A, and ONLY TWO questions in Section B.
(iii)    All questions in Section B carry equal marks.
(iv)    Credit will be given for use of relevant examples and illustrations.
(v)    Begin each number in Section B on a new page of the answer sheet.
(vi) Create a folder on the desktop and save there all your work of Section B
SECTION A [40 MARKS]
Attempt ALL the Questions in this Section.	
Write the correct alternative in the answer booklet provided 	(1 mark @)
1. What is the primary purpose of data analysis?
a) Store large amounts of data	b) Convert raw data into meaningful insights
c) Design computer programs		d) Build hardware devices

1. Which of the following best describes a data analyst?
a) Writes machine learning algorithms only
b) Uses data to answer business questions and generate insights
c) Focuses only on software development
d) Designs network infrastructure

1. Which step is NOT part of the 5-step data analysis process?
a) Ask a question         					b) Prepare the data 	       
c) Perform analysis 	  				d) Install software

1. Qualitative data refers to:
a) Numeric measurements 				b) Percentages
c) non-numerical characteristics or opinions 	d) Any type of measurement

1. Diagnostic analysis aims to:
a) Describe what happened 			b) Explain why something happened
c) Predict future events 			d) Prescribe actions

1. Which type of data consists of labels or names with no inherent order?
a) Ordinal 		b) Nominal 			c) Discrete 		d) Interval

1. Which of the following is an example of ordinal data?
a) Gender 						b) Temperature 
c) Customer satisfaction rating (1–5) 			d) Height

1. The main purpose of sampling is to:
a) Reduce dataset size 				b) Make analysis easier
c) Draw conclusions about a population 		d) Create more variables

1. Which of the following is an example of discrete data?
a) Height 		b) Weight 		c) Number of children 	d) Temperature

1. The middle value of a dataset arranged in order is called:
a) Mode 			b) Mean 		c) Median 		d) Range

1. Which measure shows the amount of variation in a dataset?
a) Mean 			b) Mode 		c) Standard deviation 	d) Median

1. A positively skewed distribution has a long tail to the:
a) Left 			b) Right 		c) Middle 		d) None

1. A histogram is best used to show:
a) Frequency distribution 	b) Correlation 	c) Time series       d) Text data

1. Which of the following best describes a scatterplot?
a) Shows frequency 			b) Shows relationship between variables
c) Shows categories 			d) Shows time trend

1. Which of the following is an example of a Python library for EDA?
a) TensorFlow 		b) Seaborn 		c) Keras 	d) Django

1. Which chart is MOST suitable for time series data?
a) Bar chart 		b) Line chart 		c) Scatter plot 	d) Pie chart

1. Which command loads a CSV file in Pandas?
16. pd.load() 		b) pd.read_data() 	   c) pd.read_csv() 	      d) pd.open()

1. Which of the following is True about EDA?
17. It is optional 						b) It is done after modeling
17. It helps understand data before modelling         d) It replaces machine learning

1. Which of the following is MOST commonly used by data analysts?
a) Adobe Photoshop 		b) Python and R 	c) AutoCAD 	      d) Notepad

1. Data cleaning is necessary because:
a) Datasets are always perfect 
b) Missing/inconsistent data needs correction
c) It increases file size
d) It replaces visualization

1. A dataset with inconsistent values such as “Yes”, “yes”, and “Y” must be:
a) Visualized 		b) Normalized/standardized 	c) Deleted 	d) Ignored

1. The command to drop duplicates is:
a) df.remove()		 b) df.drop_duplicates() 	c) df.undo() 	     d) df.clean()

1. The main purpose of EDA is to:
a) Remove all missing data 	          b) Summarize patterns and discover insights
c) Build machine learning models 	d) Create PowerPoint slides

1. The first step in any data (EDA) project is:
a) Cleaning data 				b) Understand the problem/question
c) Plotting graphs 				d) Exporting CSV

1. Univariate analysis refers to:
a) Analysis of two variables 			b) Analysis of multiple variables
c) Analysis of one variable 			d) No analysis

1. Outliers can be detected using:
a) Boxplots 	b) Word documents 	c) SQL only 	d) Random guessing

1. Which of the following is TRUE about multivariate analysis?
a) Only one variable is studied 
b) Two or more variables are examined together
c) Text-only data is required
d) It cannot be visualized

1. plt.scatter() creates:
a) Line plot 		b) Scatter plot 	c) Pie chart 		d) Histogram

1. The function df.info() shows:
a) Only duplicates 			b) Data types and summary 
c) Graphs 				d) Null values only

1. The command to drop duplicates is:
a) df.remove() 				b) df.drop_duplicates()
c) df.undo() 				d) df.clean()

1. Which function displays the last 5 rows of a dataset?
a) df.top() 		b) df.tail() 		c) df.summary() 		d) df.last()

1. A column with 100% unique values is likely a:
a) Category column 				b) Unique identifier
c) Duplicate field 				d) Dummy variable

1. A unique identifier column would MOST likely be:
a) Numeric continuous 				b) Categorical nominal
c) ID column 					d) Date column

1. Outliers in numeric data can be handled using:
a) Interpolation 					b) Average replacement
c) Removal OR capping 			d) Renaming columns

1. The primary reason for creating visualizations is:
a) Decoration 					b) Insight communication 
c) File compression 				d) Encryption

1. Which graph helps identify correlation between variables?
a) Boxplot 	b) Heatmap 		c) Pie chart 		d) Word cloud

1. Hypothesis testing is part of EDA because:
a) It replaces visualization
b) It confirms whether observed patterns are real or due to chance
c) It checks for missing data
d) It creates summary tables

1. In business, EDA helps decision-makers to:
a) Analyze customer behavior 		b) Change backgrounds in Word
c) Modify passwords 				d) Install RAM

1. In education, EDA can help identify:
a) Classroom paint colors 			b) Student performance patterns
c) Wifi passwords 				d) Staff photos

1. A meaningful insight from EDA MUST:
a) Be based on evidence 			b) Be a guess
c) Come from intuition 				d) Be decorative

SECTION B [60 MARKS]
Attempt ONLY TWO Questions in this Section.

Question 1
Data Cleaning & Preprocessing Using Python (Pandas, NumPy)
You are required to perform data cleaning and preprocessing using Python, applying the libraries pandas and numpy. Ensure that your code is well commented and that you provide a written summary of your cleaning decisions.

You are provided with three datasets from different sources:
1. air_quality.csv/ xlsx – Contains air pollution measurements by country.
2. health_indicators.xlsx – Contains health-related statistics such as life expectancy and mortality. You can convert this to .csv.
3. economic_data. csv/ xlsx – Contains economic indicators such as GDP and unemployment.

Required;
a) Use pandas to import all three datasets into Python and assign appropriate variable names to each DataFrame.						(3 marks)

b) Clean each dataset individually perform the following operations:
i.  Handle missing and inconsistent values by doing the following below. 												(6 marks)
· Identify columns with missing values.
· Replace missing values using appropriate strategies (mean/median for numeric, mode/constant for categorical, or drop if justified).
· Correct inconsistent entries (e.g., inconsistent country names, text case differences, wrong units).
ii. Remove duplicate rows by detecting and removing duplicates from each dataset.  									(2 marks)
iii. Convert data types as follows; 						(3 marks)
· Convert date columns into proper datetime format (if applicable).
· Convert numeric columns stored as strings into numeric types.
· Standardize country names to title case.

c) Merge all datasets into a single DataFrame:					(5 marks)
· Use country (or region, if more appropriate) as the common key.
· Choose appropriate merge types (inner/left/right) and justify your choice in your summary.

d) Write a brief but clear summary (5–10 sentences) including:		(5 marks)
· The cleaning steps you performed.
· The decisions you made and why (e.g., why you chose certain imputation strategies).
· Any challenges encountered and how you resolved them.

e) Final Output; your submission should include:				(6 marks)
· The Python code (.py or Jupyter notebook)
· The final cleaned and merged DataFrame (display the first 10 rows)
· A written summary

Question 2

Data Exploration and Visualization (Python)
You are provided with datasets containing air quality indicators, health indicators, and country/region metadata. Using Python and visualization libraries such as matplotlib, seaborn, or plotly, complete the following tasks.

Required;
(a) Explore and visualize the distributions of air quality indicators. Using one or more air quality variables (e.g., PM2.5, PM10, NO₂, O₃):
i. Create histograms, KDE plots, or boxplots.		                      (6 marks)
ii. Describe the distribution (e.g., skewness, spread, central tendency).											(3 marks)
(b) Identify outliers and geographical trends. 
i. Use boxplots or scatterplots to detect outliers in pollutant levels. 	(4 marks)
ii. Compare air quality across countries or regions using bar plots, violin plots, or geographic visualizations if available.			                      (4 marks)
iii. Comment on any patterns you observe.		                                 (1 mark)

(c) Explore relationships between variables. Using scatterplots, pairplots, or correlation heatmaps:
i. Analyze relationships such as PM2.5 vs. Life Expectancy, PM2.5 vs. GDP, or other relevant pairs. 							(4 marks)
ii. Highlight any strong or weak correlations.				(2 marks)

(d) Provide short written answers based on your visualizations:
i. What patterns do you observe in air quality levels globally? Consider pollution hotspots, distribution shape, regional differences. 			(3 marks)
ii. Are there visible relationships between pollution and health indicators? Consider life expectancy, mortality rates, disease prevalence, etc. 	(3 marks)



Question 3
Descriptive Statistics (Python/R)
You are provided with the following datasets:
1. air_quality.csv – contains air quality indicators (PM2.5, PM10, NO₂, O₃) by country and region.
2. health_indicators.csv – contains health metrics (Life Expectancy, Infant Mortality, Disease Prevalence, Health Expenditure).
3. country_metadata.csv – contains country/region metadata (Region, Continent, Population, GDP per Capita).
Use Python (pandas, numpy) or R to perform descriptive statistical analysis.

Required;
(a) Calculate summary statistics 					(10 marks)
i. Compute mean, median, standard deviation of air quality indicators (PM2.5, PM10, NO₂, O₃) by region.
ii. Compute mean, median, standard deviation of health indicators (Life Expectancy, Infant Mortality, Disease Prevalence, Health Expenditure) by region.

(b) Create tables summarizing average air quality indicators by region and average health indicators by region. Include clear column headers and units where applicable.    							(8 marks)

(c) Answer the following questions 					(12 marks)
i. Which regions have the highest and lowest pollution levels? Use PM2.5 or a composite of pollutants to rank regions.
ii. What is the average life expectancy in regions with high vs. low pollution? 
iii. Define “high” and “low” pollution regions using mean PM2.5 as the threshold.

Submission Requirements
· Python or R script / Jupyter Notebook with executed code
· Summary tables clearly displayed
· Written answers explaining your findings
· Proper handling of missing values and outliers
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