Exercise: Multiple Linear Regression and Model Diagnostics Using br2.csv
You are provided with the dataset br2.csv, which contains information on housing values in suburban areas. The dependent variable is:
· VALUE = median value of owner-occupied homes (in thousands of dollars)
The explanatory variables include:
· CRIME: per-capita crime rate
· NITOX: nitric oxide concentration (ppm)
· ROOMS: average number of rooms per dwelling
· DIST: weighted distance to employment centers
· ACCESS: accessibility index to radial highways
· TAX: property-tax rate

Estimate the following model:

Answer the following:
1. Report the estimated regression equation.
2. Briefly describe how each explanatory variable affects VALUE when the others are held constant.
3. Construct 95% confidence intervals for the coefficients of CRIME and ACCESS.
4. Test, at the 1% significance level, whether TAX is statistically significant.

PART 2 — Residual Diagnostics: Graphical and Statistical Checks
2A. Graphical diagnostics
Produce and comment on:
· the Residuals vs Fitted plot;
· the histogram and the Q–Q plot of residuals.
Discuss whether there is evidence of non-linearity, outliers, or non-normality.
2B. Breusch–Pagan test
Perform the Breusch–Pagan test for heteroskedasticity.
State the hypotheses and comment on the results, linking them to the theory presented in the slides.

PART 3 — Quadratic Model and Marginal Effects
Investigate whether the relationship between VALUE and ROOMS is non-linear.
Estimate the extended model:

Answer:
1. Report the estimated equation.
2. Assess whether the quadratic term ROOMS² is statistically significant.
3. Compute and interpret the marginal effect of ROOMS:

Evaluate the marginal effect at ROOMS = 6 and interpret its economic meaning.

PART 4 — Model Comparison: AIC and BIC
Compare:
· Model 1: linear multiple regression
· Model 2: quadratic model including ROOMS and 
Using the Akaike Information Criterion (AIC) and the Bayesian Information Criterion (BIC):
1. Report AIC and BIC for both models.
2. Indicate which model is preferred under each criterion.
3. Discuss whether the two criteria lead to the same conclusion.
4. Comment on whether including the quadratic term improves model fit.

PART 5 — Synthesis Questions
1. Why is it important to check for heteroskedasticity after estimating a multiple regression model?
2. What does a positive estimated coefficient on  imply about the relationship between house size and value?
3. Why might AIC and BIC select different models?
Which criterion penalizes complexity more strongly?
















