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1. Introduction to Data Analytics and Bl

Learning Objectives
* Define analytics and business intelligence

* Describe the four types of analytics

Business intelligence (BIl) is defined as the technologies, processes and practices that
transform raw data into meaningful information for business decision-making.

Four types of analytics

Descriptive What happened? Monthly sales dashboard
Diagnostic Why did it happen? Root-cause of sales dip
Predictive What will happen? Demand forecast, churn model
Prescriptive What should we do? Optimal pricing, stock levels

. Analytics maturity climbs from hindsight to foresight to action.

. Data-driven companies decide on evidence, not gut feel.

Key Points to Remember
» Know the four types and their questions — the opening exam question.

* Bl serves decisions; analytics serves insight.

Exam Pointer

Very important for exams: Classify five business scenarios into the four analytics types.

Analytics in Pakistani businesses

. Banks score credit; telcos predict churn.
. Retailers plan stock from sales data.
. Startups live on dashboards.

Data-driven culture

. Decisions cite data, not hierarchy.
. Leaders model curiosity about numbers.
. Democratize access with guardrails.
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Analytics maturity model

. Descriptive -> diagnostic -> predictive -> prescriptive.
. Most firms stall at dashboards.
. Climb deliberately, one use-case at a time.

Build vs buy Bl tools

. Build: control; buy: speed.
. Power Bl dominates Pakistani SMEs.
. Total cost includes training.

Types of analytics revisited
. Descriptive: what happened (dashboards).

. Diagnostic: why it happened (drill-down).

. Predictive: what will happen (models).
. Prescriptive: what to do (optimization).
. Each answers a different question.

Analytics career paths

. Analyst: dashboards and reporting.
. Scientist: modelling and ML.

. Engineer: pipelines and platforms.
. Start analyst, specialize later.

. SQL + statistics open every door.

2. The Analytics Workflow and Data Sources

Learning Objectives
* Outline the analytics lifecycle

* Identify business data sources

. Lifecycle: define the business problem -> collect data -> clean and prepare -> analyze ->
visualize -> communicate -> act and monitor.

. Problem-first: every analysis must answer a decision — "so what?" decides value.

. Sources: ERP/CRM systems, point-of-sale, web analytics, social media, sensors/IoT,

spreadsheets, public datasets.
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Key Points to Remember
» Most project failures come from a vague problem statement, not bad maths.

 Data preparation consumes the bulk of project time.

Exam Pointer

Very important for exams: Write the analytics lifecycle with one deliverable per stage.

SMART problem statements

. Specific, measurable, achievable, relevant, time-bound.
. "Reduce churn 5% in Q3" beats "improve retention”.
. Write it before touching data.

Sampling for surveys
. Random beats convenient.
. Stratify by key groups (region, gender).

. Weight responses to population.

Excel power features

. Power Query automates cleaning.
. Data model handles millions of rows.
. Slicers make dashboards interactive.

Survey design tips

. Short, neutral questions; pilot first.
. Avoid leading and double-barrelled items.
. Response scales need labels.

Primary vs secondary data

. Primary: collected for your question (surveys).

. Secondary: reused from others (PBS statistics).
. Primary costs more but fits exactly.

. Secondary is fast but may mismatch.

. Cite sources for secondary data.

Data quality dimensions
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. Accuracy, completeness, consistency.
. Timeliness and validity matter too.

. Profile before analyzing.

. Bad data beats no data only rarely.

. Report quality caveats.

3. Data Wrangling with Spreadsheets and SQL

Learning Objectives
* Clean data in Excel

* Query data with SQL

Excel essentials
. Cleaning: remove duplicates, text-to-columns, TRIM, find/replace.

. Analysis: pivot  tables (drag-drop ~ summarization), VLOOKUP/XLOOKUP,
SUMIFS/COUNTIFS, conditional formatting.

SQL for analysts

. SELECT ... FROM ... WHERE ... GROUP BY ... HAVING ... ORDER BY — the analyst's
core query.

. JOINs combine tables (customers + orders); subqueries and CTEs structure complex
logic.
. Aggregation: COUNT, SUM, AVG with GROUP BY answers most business questions.

Example

SELECT region, SUM(sales) FROM orders WHERE year=2026 GROUP BY region ORDER
BY 2 DESC — top regions instantly.

Key Points to Remember
« Pivot tables and GROUP BY are the same idea in two tools.

» SQL scales where Excel breaks (millions of rows).

Exam Pointer

Very important for exams: Write SQL for: top 5 products by revenue in 2026.

Data cleaning checklist
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Duplicates, missing values, wrong types, outliers.
Standardize spellings (Lahore vs LHR).

Document every cleaning decision.

Joins visualized

INNER: matches only; LEFT: all left rows.
Venn diagrams clarify join logic.

Test joins on small samples first.

Window functions in SQL

ROW_NUMBER, RANK, running totals.
Compare each row to its group.

Essential for time-series in SQL.

CTEs in SQL

WITH clauses structure complex queries.
Readable beats clever.

Chain CTEs for pipelines.

VLOOKUP vs XLOOKUP

VLOOKUP: vertical lookup, leftmost column.
XLOOKUP: modern, flexible, both directions.
INDEX-MATCH: the power-user classic.
Joins in SQL beat all three at scale.

Know one well for exams.

Pivot tables

4. Descriptive Statistics for Business

Drag-drop summarization in Excel.
Group by dates, categories.
Calculated fields extend them.
Refresh when source changes.

The analyst's fastest tool.
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Learning Objectives

» Summarize data numerically

» Choose the right summary for the situation

Centre: mean (sensitive to outliers), median (robust), mode.
Spread: range, variance, standard deviation, quartiles and IQR.

Shape: skewness tells which tail is longer; outliers distort means — report medians for
salaries and house prices.

z = (x - nmean) / SD (standardi ze for conparison)

Correlation (r): -1 to +1 measures linear association — very important for exams:
correlation is not causation.

Percentages, growth rates and index numbers communicate business change.

Key Points to Remember
» Match the summary to the data: skewed -> median + IQR.

 Always plot before summarizing.

Exam Pointer

Very important for exams: Compute mean, median, SD for a small dataset and interpret.

Mean vs median in salaries

CEO pay skews the mean upward.
Median describes the typical employee.

Always report both when skewed.

Variance and risk

High variance = unpredictable outcomes.
Portfolio thinking applies to projects too.

Report uncertainty, not just averages.

Skewness and decisions

Right skew: mean > median (incomes).
Transform (log) before modelling.

Choose summaries by skew.
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Outlier investigation

. Data entry error or genuine signal?
. Winsorize instead of deleting blindly.
. Document every decision.

Weighted averages

. Credit hours weight GPA calculation.
. Portfolio returns weight by investment.
. Unweighted means mislead.

. Weights must sum sensibly.

. Common in business reporting.

Box plots

. Median, quartiles, whiskers, outliers.
. Compare distributions side by side.

. Skew visible at a glance.

. Better than bar charts for spreads.

. Draw one from five-number summary.

5. Data Visualization and Dashboards

Learning Objectives
» Choose effective charts

* Design decision-ready dashboards

Trend over time Line chart

Compare categories Bar/column chart

Part of whole Pie/donut (few slices) or stacked bar
Relationship Scatter plot

Distribution Histogram, box plot

Geography Map/choropleth

Dashboard principles

. One screen, one decision: KPIs on top, trends in the middle, details on demand.
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. Avoid chart junk: no 3-D, no gratuitous colour; highlight what needs action.

. Tools: Power BI, Tableau, Excel dashboards; refresh schedules keep data current.

Key Points to Remember
* The right chart answers the question at a glance.

» Dashboards monitor; reports explain.

Exam Pointer

Very important for exams: Critique a bad dashboard and redesign it in words.

Chart crimes to avoid

. Truncated y-axes exaggerate change.
. 3D pies distort proportions.
. Dual axes mislead — use with care.

Storytelling with data

. Hook: the surprise; build: the evidence; close: the action.
. One message per chart.
. Executives remember stories, not tables.

Dashboard wireframing
. Sketch on paper before building.
. Get user feedback early.

. Iterate fast, polish later.

Small multiples

. Same chart repeated by category.
. Comparisons jump out.
. Tufte's favourite technique.

Pre-attentive attributes

. Colour, size, position pop out instantly.
. Use them for the key message.
. More than 3-4 colours confuse.
. Red-green fails colour-blind users.
. Design for instant comprehension.
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Choosing chart types

. Trend: line; composition: stacked bar.

. Comparison: bar; distribution: histogram.
. Relationship: scatter plot.

. Part-to-whole: bar, rarely pie.

. Match chart to question.

6. Probability Foundations for Business

Learning Objectives

* Apply probability rules

» Use key distributions

. Addition rule, multiplication rule, conditional probability P(A|B).

. Bayes' theorem: update beliefs with evidence — the logic behind spam filters and medical
testing.

P(AB) = P(BlA) x P(A) / P(B)

Binomial Successes in n trials Defect counts, conversions
Poisson Events per period Customer arrivals, calls

Normal Bell-shaped measures Quality control, natural variation

. Expected value = probability-weighted outcome — the basis of pricing and risk decisions.

Key Points to Remember
» Bayes updates prior beliefs with new data.

» Expected value turns uncertainty into decisions.

Exam Pointer

Very important for exams: Bayes numerical: disease testing / spam filter style.

Conditional probability in business
. P(buy | clicked ad) guides ad spend.
. Base rates matter — don't ignore them.

. Confusion matrix thinking prevents errors.
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Bayes in medicine

. Rare diseases: most positives are false.
. Repeat testing raises certainty.
. Doctors and analysts both need Bayes.

Expected value in pricing

. Warranty pricing = expected claims + margin.
. Insurance runs on expected value.
. Risk pooling makes it work.

Monty Hall intuition
. Switching wins 2/3 of the time.
. Conditional probability surprises.

. Teaches humility about intuition.

Law of large numbers in business

. Averages stabilize with more data.
. Small samples mislead badly.

. Casinos profit from this law.

. A/B tests need adequate traffic.

. Respect sample size always.

Independence in probability
. P(A and B) = P(A)P(B) iff independent.

. Coin tosses are independent; cards aren't.

. Assuming independence wrongly is dangerous.
. Test with data when unsure.

. Conditional probability drops the assumption.

7. Hypothesis Testing and A/B Testing

Learning Objectives
* Run and interpret a hypothesis test

 Design an A/B test
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. Logic: null hypothesis (no effect) vs alternative; p-value = probability of data this extreme if
null were true.
. Decide: p < 0.05 (alpha) -> reject null; report confidence intervals, not just p-values.
. Errors: Type | (false alarm, alpha), Type Il (miss, beta); power = 1 - beta.
A/B testing
. Randomly split users between version A and B; compare conversion rates.
. Needs: one metric, enough sample size, fixed duration, no peeking.
. Business uses: website layouts, pricing, email subject lines, ad creatives.
Example

Checkout page B converts 4.2% vs A's 3.5% with p = 0.02 — ship B; expected revenue lift
justifies the change.

Key Points to Remember
» Randomization is what makes A/B tests causal.

* Practical significance matters as much as statistical.

Exam Pointer

Very important for exams: Interpret: p = 0.08 for a new ad — what do you recommend?

Statistical vs practical significance

. Huge samples make tiny effects "significant".
. Ask: does it change the decision?
. Effect sizes over p-values.

Peeking problem in A/B tests

. Checking daily inflates false positives.
. Fix duration and sample upfront.
. Sequential methods allow peeking properly.

Sample size intuition

. Bigger effects need smaller samples.
. Diminishing returns past a point.
. Power analysis before, not after.
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Multiple testing

. 20 tests -> 1 false positive expected.
. Bonferroni corrects simply.
. Pre-register primary metrics.

Confidence interval intuition
. Range of plausible true values.

. 95% does not mean 95% probability.

. Wider with small samples.
. Narrower means more precise.
. Report intervals, not just points.

Type | vs Type Il errors

. Type I: false alarm (alpha).

. Type II: missed detection (beta).
. Power =1 - beta.

. Context decides which is worse.
. Medical tests fear Type II.

8. Regression for Forecasting

Learning Objectives
* Build and interpret a regression model

» Forecast business time series

. Simple regression: y = a + bx; slope b = effect of x on y; R-squared = fraction of variation
explained.

. Multiple regression: control for several drivers (price, advertising, season).

. Assumptions: linearity, no severe multicollinearity, honest residuals.

Time-series forecasting
. Components: trend + seasonality + noise.

. Methods: moving averages (smooth), exponential smoothing (recent matters more),
seasonal adjustment.

. Judge forecasts by error metrics: MAE, RMSE, MAPE.

Example
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Retailer forecasts Eid-season sales from past seasonal peaks plus trend — stocking right
avoids both stockouts and dead inventory.

Key Points to Remember
* R-squared measures fit, not truth — validate on new data.

» Seasonality dominates most business forecasts.

Exam Pointer

Very important for exams: Fit a trend line to 5 years of sales and forecast next year.

Forecasting seasonality

. Eid, Ramadan, wedding season spike sales.
. Decompose before modelling.
. Local calendars beat generic ones.

Multicollinearity
. Correlated predictors confuse coefficients.
. VIF > 10 signals trouble.

. Drop or combine offenders.

Exponential smoothing

. Alpha weights recent vs old.
. Holt adds trend; Winters adds seasonality.
. Simple, robust, widely used.

Regression to the mean

. Extremes revert naturally.
. Don't credit interventions for it.
. Sports lllustrated jinx explained.

Simple linear regression

. y = a + bx fits the trend line.

. Least squares minimizes errors.
. R2 measures fit quality.

. Correlation is not causation.

. Check residuals for patterns.
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Overfitting in regression

. Too many predictors memorize noise.
. Adjusted R2 penalizes complexity.

. Validate on held-out data.

. Simpler models generalize better.

. Cross-validation is the honest test.

9. Segmentation and Customer Analytics

Learning Objectives
» Segment customers with RFM and clustering

* Measure churn and lifetime value

. RFM: Recency, Frequency, Monetary value — scores every customer for targeting.

. k-means clustering finds natural groups (bargain hunters, loyalists, at-risk).

. Churn: flag customers whose behaviour predicts leaving; retention is cheaper than
acquisition.

Custoner lifetime val ue ~ average purchase x frequency x |ifespan

. Market basket analysis: "customers who bought X also bought Y" drives cross-selling and
store layout.

Key Points to Remember
» Segment -> target -> personalize: the analytics marketing loop.

» CLV decides how much you can spend to acquire a customer.

Exam Pointer

Very important for exams: Score three customers with RFM and suggest an action for each.

Churn signals

. Falling usage, complaints, late payments.
. Act on early warnings, not cancellations.
. Win-back costs less than acquisition.

Cohort analysis

. Track groups acquired together over time.
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. Reveals retention honestly.

. Saa$S and apps live by cohorts.

Uplift modelling
. Who responds BECAUSE of the campaign?
. Targets persuadables, not sure-things.

. Saves marketing budgets.

Net promoter score

. Promoters minus detractors.
. Simple, trackable, imperfect.
. Follow up with "why" questions.

RFM segmentation

. Recency, Frequency, Monetary value.
o Scores customers 1-5 on each.

. Champions vs at-risk segments.

. Targets marketing spend precisely.

. A retail analytics staple.

K-means in business

. Segments customers automatically.

. Choose k by business sense + elbow.
. Standardize features first.

. Interpret clusters with profiles.

. Re-segment periodically.

10. Bl Systems, Data Warehousing and Ethics

Learning Objectives
» Describe Bl architecture

» Handle data ethics and privacy

. Architecture: sources -> ETL -> data warehouse/lake -> Bl tools -> dashboards.

. Star schema: central fact table (sales) + dimension tables (time, product, store).

. Self-service Bl (Power BI, Tableau) lets managers explore without waiting for IT.
Page 17
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Ethics and governance

. Privacy: anonymize personal data; comply with regulations; Pakistan's data protection
landscape is evolving — handle customer data responsibly.

. Bias: models trained on biased history discriminate (hiring, lending) — audit outcomes.

. Data quality and security: access controls, backups, documented definitions of every KPI.

Key Points to Remember
» One definition per KPI — or every meeting argues about numbers.

* Analytics power demands ethical restraint.

Exam Pointer

Very important for exams: Short essay: a bank's loan model rejects more rural applicants —
analyze ethically.

KPI design

. One owner, one definition, one target per KPI.
. Leading (calls made) vs lagging (revenue).

. Review KPIs quarterly — retire stale ones.

Data governance basics

. Owners, definitions, quality rules.
. Access controls protect privacy.
. Governance enables self-service safely.

Privacy in analytics

. Anonymize before sharing.
. Aggregate where possible.
. Pakistan's PECA covers data misuse.

Exam revision checklist
. Four analytics types, SQL GROUP BY, z-scores.
. p-value logic, A/B design, forecast components.

. One dashboard critique, one ethics essay.

Star schema

. Central fact table, surrounding dimensions.
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. Optimized for analytic queries.

. Denormalized for speed.

. Slowly changing dimensions handled carefully.
. The warehouse standard.

GDPR-style principles

. Lawfulness and purpose limitation.

. Data minimization: collect only needed.
. Accuracy and storage limits.

. Rights: access, erasure, portability.

. Pakistan's PECA echoes these.

Glossary of Key Terms

Learning Objectives

* Revise all key terms quickly before exams

Business intelligence (BI) the technologies, processes and practices that
transform raw data into meaningful information for
business decision-making.

Exam Pointer

Very important for exams: Revise this glossary the night before the paper.

Practice Questions for Exams

Learning Objectives

» Test your preparation with these exam-style questions

Short questions with model answers

Example

Q: Explain: define analytics and business intelligence Model answer: Know the four types and
their questions — the opening exam question. Bl serves decisions; analytics serves insight.

Example
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Q: Explain: describe the four types of analytics Model answer: Know the four types and their
guestions — the opening exam question. Bl serves decisions; analytics serves insight.

Example

Q: Explain: outline the analytics lifecycle Model answer: Most project failures come from a
vague problem statement, not bad maths. Data preparation consumes the bulk of project time.

Example

Q: Explain: identify business data sources Model answer: Most project failures come from a
vague problem statement, not bad maths. Data preparation consumes the bulk of project time.

Example

Q: Explain: clean data in Excel Model answer: Pivot tables and GROUP BY are the same idea
in two tools. SQL scales where Excel breaks (millions of rows).

Example

Q: Explain: query data with SQL Model answer: Pivot tables and GROUP BY are the same
idea in two tools. SQL scales where Excel breaks (millions of rows).

Example

Q: Explain: summarize data numerically Model answer: Match the summary to the data:
skewed -> median + IQR. Always plot before summarizing.

Example

Q: Explain: choose the right summary for the situation Model answer: Match the summary to
the data: skewed -> median + IQR. Always plot before summarizing.

Example

Q: Explain: choose effective charts Model answer: The right chart answers the question at a
glance. Dashboards monitor; reports explain.

Example

Q: Explain: design decision-ready dashboards Model answer: The right chart answers the
guestion at a glance. Dashboards monitor; reports explain.

Example
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Q: Explain: apply probability rules Model answer: Bayes updates prior beliefs with new data.
Expected value turns uncertainty into decisions.

Example

Q: Explain: use key distributions Model answer: Bayes updates prior beliefs with new data.
Expected value turns uncertainty into decisions.

Example

Q: Explain: run and interpret a hypothesis test Model answer: Randomization is what makes
A/B tests causal. Practical significance matters as much as statistical.

Example

Q: Explain: design an A/B test Model answer: Randomization is what makes A/B tests causal.
Practical significance matters as much as statistical.

Example

Q: Explain: build and interpret a regression model Model answer: R-squared measures fit, not
truth — validate on new data. Seasonality dominates most business forecasts.

Example

Q: Explain: forecast business time series Model answer: R-squared measures fit, not truth —
validate on new data. Seasonality dominates most business forecasts.

Example

Q: Explain: segment customers with RFM and clustering Model answer: Segment -> target ->
personalize: the analytics marketing loop. CLV decides how much you can spend to acquire a
customer.

Example

Q: Explain: measure churn and lifetime value Model answer: Segment -> target -> personalize:
the analytics marketing loop. CLV decides how much you can spend to acquire a customer.

Example

Q: Explain: describe Bl architecture Model answer: One definition per KPl — or every meeting
argues about numbers. Analytics power demands ethical restraint.

Example
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Q: Explain: handle data ethics and privacy Model answer: One definition per KPl — or every
meeting argues about numbers. Analytics power demands ethical restraint.

Long questions

Write a detailed note on Introduction to Data Analytics and BI.

Write a detailed note on The Analytics Workflow and Data Sources.
Write a detailed note on Data Wrangling with Spreadsheets and SQL.
Write a detailed note on Descriptive Statistics for Business.

Write a detailed note on Data Visualization and Dashboards.

Write a detailed note on Probability Foundations for Business.

Write a detailed note on Hypothesis Testing and A/B Testing.

Write a detailed note on Regression for Forecasting.

Write a detailed note on Segmentation and Customer Analytics.

Write a detailed note on Bl Systems, Data Warehousing and Ethics.

Long questions with model answer outlines

Example

Q: Write a detailed note on Introduction to Data Analytics and Bl. Answer outline: « Analytics
maturity climbs from hindsight to foresight to action. ¢ Data-driven companies decide on
evidence, not gut feel. « Banks score credit; telcos predict churn. ¢ Retailers plan stock from
sales data. ¢ Startups live on dashboards.

Example

Q: Write a detailed note on The Analytics Workflow and Data Sources. Answer outline:
Lifecycle: define the business problem -> collect data -> clean and prepare -> analyze ->
visualize -> communicate -> act and monitor. « Problem-first: every analysis must answer a
decision — "so what?" decides value. ¢ Sources: ERP/CRM systems, point-of-sale, web
analytics, social media, sensors/loT, spreadsheets, public datasets. « Specific, measurable,
achievable, relevant, time-bound. « "Reduce churn 5% in Q3" beats "improve retention".

Example

Q: Write a detailed note on Data Wrangling with Spreadsheets and SQL. Answer outline:
Cleaning: remove duplicates, text-to-columns, TRIM, find/replace. ¢ Analysis: pivot tables
(drag-drop  summarization), VLOOKUP/XLOOKUP, SUMIFS/COUNTIFS, conditional
formatting. « SELECT ... FROM ... WHERE ... GROUP BY ... HAVING ... ORDER BY — the
analyst's core query. « JOINs combine tables (customers + orders); subqueries and CTEs
structure complex logic. « Aggregation: COUNT, SUM, AVG with GROUP BY answers most
business questions.

vulearn
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Example

Q: Write a detailed note on Descriptive Statistics for Business. Answer outline: « Centre: mean
(sensitive to outliers), median (robust), mode. « Spread: range, variance, standard deviation,
quartiles and IQR. * Shape: skewness tells which tail is longer; outliers distort means — report
medians for salaries and house prices. ¢ Correlation (r): -1 to +1 measures linear association —
very important for exams: correlation is not causation. ¢« Percentages, growth rates and index
numbers communicate business change.

Example

Q: Write a detailed note on Data Visualization and Dashboards. Answer outline: « One screen,
one decision: KPIs on top, trends in the middle, details on demand. ¢ Avoid chart junk: no 3-D,
no gratuitous colour; highlight what needs action. ¢ Tools: Power BIl, Tableau, Excel
dashboards; refresh schedules keep data current. « Truncated y-axes exaggerate change. « 3D
pies distort proportions.

Example

Q: Write a detailed note on Probability Foundations for Business. Answer outline: ¢« Addition
rule, multiplication rule, conditional probability P(A|B). « Bayes' theorem: update beliefs with
evidence — the logic behind spam filters and medical testing. ¢ Expected value =
probability-weighted outcome — the basis of pricing and risk decisions. ¢ P(buy | clicked ad)
guides ad spend.  Base rates matter — don't ignore them.

Example

Q: Write a detailed note on Hypothesis Testing and A/B Testing. Answer outline: « Logic: null
hypothesis (no effect) vs alternative; p-value = probability of data this extreme if null were true.
 Decide: p < 0.05 (alpha) -> reject null; report confidence intervals, not just p-values. ¢ Errors:
Type | (false alarm, alpha), Type Il (miss, beta); power = 1 - beta. « Randomly split users
between version A and B; compare conversion rates. « Needs: one metric, enough sample
size, fixed duration, no peeking.

Example

Q: Write a detailed note on Regression for Forecasting. Answer outline: « Simple regression: y
= a + bx; slope b = effect of x on y; R-squared = fraction of variation explained. ¢ Multiple
regression: control for several drivers (price, advertising, season). « Assumptions: linearity, no
severe multicollinearity, honest residuals. « Components: trend + seasonality + noise. e
Methods: moving averages (smooth), exponential smoothing (recent matters more), seasonal
adjustment.

Example
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Q: Write a detailed note on Segmentation and Customer Analytics. Answer outline: « RFM:
Recency, Frequency, Monetary value — scores every customer for targeting. ¢ k-means
clustering finds natural groups (bargain hunters, loyalists, at-risk). « Churn: flag customers
whose behaviour predicts leaving; retention is cheaper than acquisition. « Market basket
analysis: "customers who bought X also bought Y" drives cross-selling and store layout.
Falling usage, complaints, late payments.

Example

Q: Write a detailed note on Bl Systems, Data Warehousing and Ethics. Answer outline: e
Architecture: sources -> ETL -> data warehouse/lake -> Bl tools -> dashboards. ¢ Star schema:
central fact table (sales) + dimension tables (time, product, store).  Self-service Bl (Power BI,
Tableau) lets managers explore without waiting for IT. ¢ Privacy: anonymize personal data;
comply with regulations; Pakistan's data protection landscape is evolving — handle customer
data responsibly. ¢ Bias: models trained on biased history discriminate (hiring, lending) — audit
outcomes.

Exam Pointer

Very important for exams: Practice writing answers within the exam time limit.

MCQ Practice Test

Learning Objectives

» Test your recall of the key points from every chapter

Q1. Which of the following was listed as a key point of 'Introduction to Data Analytics and BI' in
this handout?

A. Know the four types and their questions — the opening exam question.
B. Most project failures come from a vague problem statement, not bad maths.
C. Pivot tables and GROUP BY are the same idea in two tools.

D. Data preparation consumes the bulk of project time.

Q2. Which of the following was listed as a key point of 'Introduction to Data Analytics and BI' in
this handout?

A. Pivot tables and GROUP BY are the same idea in two tools.
B. Data preparation consumes the bulk of project time.
C. Most project failures come from a vague problem statement, not bad maths.

D. Bl serves decisions; analytics serves insight.
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Q3. Which of the following was listed as a key point of "The Analytics Workflow and Data
Sources' in this handout?

A. Pivot tables and GROUP BY are the same idea in two tools.
B. Bl serves decisions; analytics serves insight.
C. Most project failures come from a vague problem statement, not bad maths.

D. Know the four types and their questions — the opening exam question.

Q4. Which of the following was listed as a key point of 'The Analytics Workflow and Data
Sources' in this handout?

A. Pivot tables and GROUP BY are the same idea in two tools.
B. Data preparation consumes the bulk of project time.
C. Bl serves decisions; analytics serves insight.

D. Know the four types and their questions — the opening exam question.

Q5. Which of the following was listed as a key point of 'Data Wrangling with Spreadsheets and
SQL' in this handout?

A. Pivot tables and GROUP BY are the same idea in two tools.
B. Bl serves decisions; analytics serves insight.
C. Most project failures come from a vague problem statement, not bad maths.

D. Know the four types and their questions — the opening exam question.

Q6. Which of the following was listed as a key point of 'Data Wrangling with Spreadsheets and
SQL' in this handout?

A. Bl serves decisions; analytics serves insight.
B. SQL scales where Excel breaks (millions of rows).
C. Most project failures come from a vague problem statement, not bad maths.

D. Know the four types and their questions — the opening exam question.

Q7. Which of the following was listed as a key point of 'Descriptive Statistics for Business' in this
handout?

A. Match the summary to the data: skewed -> median + IQR.
B. Know the four types and their questions — the opening exam question.
C. Most project failures come from a vague problem statement, not bad maths.

D. Bl serves decisions; analytics serves insight.

Q8. Which of the following was listed as a key point of 'Descriptive Statistics for Business' in this
handout?

A. Bl serves decisions; analytics serves insight.
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B. Always plot before summarizing.
C. Most project failures come from a vague problem statement, not bad maths.

D. Know the four types and their questions — the opening exam question.

Q9. Which of the following was listed as a key point of 'Data Visualization and Dashboards' in
this handout?

A. Know the four types and their questions — the opening exam question.
B. The right chart answers the question at a glance.
C. Most project failures come from a vague problem statement, not bad maths.

D. Bl serves decisions; analytics serves insight.

Q10. Which of the following was listed as a key point of 'Data Visualization and Dashboards' in
this handout?

A. Most project failures come from a vague problem statement, not bad maths.
B. Bl serves decisions; analytics serves insight.
C. Know the four types and their questions — the opening exam question.

D. Dashboards monitor; reports explain.

Q11. Which of the following was listed as a key point of 'Probability Foundations for Business' in
this handout?

A. Bayes updates prior beliefs with new data.
B. Bl serves decisions; analytics serves insight.
C. Most project failures come from a vague problem statement, not bad maths.

D. Know the four types and their questions — the opening exam question.

Q12. Which of the following was listed as a key point of 'Probability Foundations for Business' in
this handout?

A. Bl serves decisions; analytics serves insight.
B. Expected value turns uncertainty into decisions.
C. Most project failures come from a vague problem statement, not bad maths.

D. Know the four types and their questions — the opening exam question.

Q13. Which of the following was listed as a key point of 'Hypothesis Testing and A/B Testing' in
this handout?

A. Randomization is what makes A/B tests causal.
B. Bl serves decisions; analytics serves insight.
C. Know the four types and their questions — the opening exam question.

D. Most project failures come from a vague problem statement, not bad maths.
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Q14. Which of the following was listed as a key point of 'Hypothesis Testing and A/B Testing' in
this handout?

A. Practical significance matters as much as statistical.
B. Know the four types and their questions — the opening exam question.
C. Bl serves decisions; analytics serves insight.

D. Most project failures come from a vague problem statement, not bad maths.

Q15. Which of the following was listed as a key point of 'Regression for Forecasting' in this
handout?

A. Know the four types and their questions — the opening exam question.
B. R-squared measures fit, not truth — validate on new data.
C. Bl serves decisions; analytics serves insight.

D. Most project failures come from a vague problem statement, not bad maths.

Q16. Which of the following was listed as a key point of 'Regression for Forecasting' in this
handout?

A. Most project failures come from a vague problem statement, not bad maths.
B. Bl serves decisions; analytics serves insight.
C. Seasonality dominates most business forecasts.

D. Know the four types and their questions — the opening exam question.

Q17. Which of the following was listed as a key point of 'Segmentation and Customer Analytics'
in this handout?

A. Bl serves decisions; analytics serves insight.
B. Most project failures come from a vague problem statement, not bad maths.
C. Know the four types and their questions — the opening exam question.

D. Segment -> target -> personalize: the analytics marketing loop.

Q18. Which of the following was listed as a key point of 'Segmentation and Customer Analytics'
in this handout?

A. Bl serves decisions; analytics serves insight.
B. CLV decides how much you can spend to acquire a customer.
C. Most project failures come from a vague problem statement, not bad maths.

D. Know the four types and their questions — the opening exam question.

Q19. Which of the following was listed as a key point of 'Bl Systems, Data Warehousing and
Ethics' in this handout?

A. Know the four types and their questions — the opening exam question.
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B. One definition per KPI — or every meeting argues about numbers.
C. Most project failures come from a vague problem statement, not bad maths.

D. Bl serves decisions; analytics serves insight.

Q20. Which of the following was listed as a key point of 'Bl Systems, Data Warehousing and
Ethics' in this handout?

A. Bl serves decisions; analytics serves insight.
B. Analytics power demands ethical restraint.
C. Know the four types and their questions — the opening exam question.

D. Most project failures come from a vague problem statement, not bad maths.

Answer Key

1.A2.D3.C4.B5.A6.B7.A8.8B9.B10.D11. A12.B13.A14.A15.B16.C17.D18.B
19.B20.B

Exam Pointer

Very important for exams: Attempt all MCQs without looking back, then check the answer key.

Exam Strategy Guide

Learning Objectives

» Attempt papers with a winning strategy

Before the exam

. Revise the Key Points boxes and glossary first — they carry the highest marks per minute.
. Practice one past paper under timed conditions; examiners repeat question styles.
. Sleep well the night before — an exhausted brain recalls far less.

Attempting the paper

. Read the whole paper first; start with your strongest question to build momentum.
. Allocate time by marks: a 10-mark question deserves roughly double a 5-mark one.
. Structure long answers: definition, explanation, example/diagram, conclusion.

Presentation matters

. Use headings, underline key terms, and draw labelled diagrams where possible.
. Attempt all questions — patrtial credit beats a blank page.
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. Review your paper in the last 10 minutes for missed parts.

Exam Pointer

Very important for exams: Very important for exams: neat, structured answers consistently
score higher than longer messy ones.
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