Multiple Regression &
Calculus: Business
Applications

Welcome to Week 4! We'll explore how multiple regression and calculus
solve real business problems through statistical analysis.
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Coefficient Interpretation

Each coefficient represents the variable's unique effect while
holding others constant.

Practical Business Value

Analyze how multiple factors simultaneously impact business
outcomes.

Statistical Rigor

More comprehensive than simple regression for complex business
environments.




Advanced Regression Concepts

Interaction Effects Multicollinearity

Variables can influence each other's impact on the outcome. Occurs when predictor variables correlate strongly with each
other.

Example: Price sensitivity may change based on season or

location. Leads to unstable coefficients and reduced statistical
precision.

Detection methods: VIF (Variance Inflation Factor) analysis.



Case Study: Product Feature Analysis
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B /mpact on Sales @ Customer Satisfaction

Multiple regression reveals how different product features interact to drive both sales and satisfaction.
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Introduction to Derivatives

F(x)

Identify Function

Start with a business function like profit, cost, or revenue.

@

Find Critical Points

Locate where derivative equals zero for potential optimal
values.

Apply Derivative Rules

Use calculus techniques to find rate of change.

oll0

Business Decision

Translate mathematical result into actionable insight.



Key Derivative Rules

Product Rule Quotient Rule
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Used when analyzing products with multiple variable- Applied to ratios like cost-per-unit or profit margins.

dependent components.
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Profit Maximization

Application Davshaind porpih

Define Profit Function

POOMAIE

P(x) = Revenue(x) - Cost(x) = R(x) - C(x)

55.00

Find Derivative 0200
P'(x) = R'(x) - C'(x) 2o |

Marginal revenue minus marginal cost 63.00

42.00

Solve P'(x) = O 0200

At profit maximum, marginal revenue equals marginal cost. 2300

63.00

o . E5.00
Verify Maximum

73.00
Check P"(x) < 0 to confirm maximum rather than minimum. o B = e - .



Key Takeaways

@g Integration of Methods

Multiple regression and calculus complement each other in business analysis.

O\ Deeper Insights

These tools reveal hidden relationships between business variables.

|>v<| Practical Applications

Apply these techniques to pricing, production, and marketing decisions.

Next week: Further applications and integral calculus in business contexts.




