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What is a regression model
Regression analysis is a statistical method that helps us 
understand and predict how different factors are related. By analyzing 
data, it shows how changes in one variable (like population density) 
might affect another (such as traffic flow or housing demand). 
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What is a regression model
Regression analysis is a statistical method that helps us understand and 
predict how different factors are related.
By analyzing data, it shows how changes in one variable (like 
population density) might affect another (such as traffic flow or 
housing demand). 

This tool enables us to make informed decisions by forecasting 
outcomes and identifying key influences in urban design and planning.



• Regression analysis is a statistical method that helps us 
understand and predict how different factors are related.

• Each regression model has at least two variables:

1. A Dependent Variable: Always referred as y or Y
2. An Independent Variable: Referred as x. 



•     Dependent Variable: This is the outcome you're interested in 
predicting or understanding. It's called "dependent" because its value 
depends on other factors. For architects and spatial planners, this 
could be variables like property values, energy consumption of a 
building, or the level of foot traffic in a public space.

•     Independent Variables: These are the factors that you suspect 
have an influence on the dependent variable. They are "independent" 
because they are presumed to cause or explain changes in the 
dependent variable, not the other way around. Examples include the 
distance to public transportation, availability of green spaces, building 
materials used, or population density.

In essence, the regression model helps you analyze how changes in 
independent variables affect the dependent variable, enabling you to 
make data-driven decisions in your projects.



When the line is straight — it's a linear regression, when it's curved – polynomial. If the 
model has more than 1 dependent variables it is a multivariate regression model
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Response vs. Predictor Variables

TV budget Radio 
budget

Newspaper 
budget

sales

230.1 37.8 69.2 22.1
44.5 39.3 45.1 10.4
17.2 45.9 69.3 9.3
151.5 41.3 58.5 18.5
180.8 10.8 58.4 12.9

outcome
response variable

dependent variable
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This example and all material are provided by the Data Science course at Harvard University

p predictors

https://harvard-iacs.github.io/2020-CS109A


• Here what we are asking is: How 
much does TV budget (if any) does 
effect sales of a product.

 

TV budget sales
230.1 22.1
44.5 10.4
17.2 9.3
151.5 18.5
180.8 12.9

 

 





Lets go to an actual problem
What are the drivers of population density in Amsterdam?

We have a dataset available with these variables, 
•Urban Green Space (%)
•Public Transport Density (stations/km²)
•Proximity to City Center (km)
•Residential Zoning (%)
•Distance to Nearest Park (km)
•Employment Accessibility (jobs/km²)

•And of course Population Dencity.



Variable Coefficient Std. Error t-Statistic P-value
95% 
Confidence 
Interval

Intercept 5.123 0.742 6.90 0.000 (3.669, 6.577)
Urban Green 
Space (%) 0.245 0.112 2.19 0.029 (0.024, 0.467)

Public 
Transport 
Density 
(stations/k
m²)

0.362 0.093 3.89 0.000 (0.179, 0.545)

Proximity to 
City Center 
(km)

-0.432 0.091 -4.75 0.000 (-0.611, 
-0.253)

Residential 
Zoning (%) 0.178 0.057 3.12 0.002 (0.066, 0.290)

Distance to 
Nearest 
Park (km)

-0.219 0.083 -2.64 0.009 (-0.383, 
-0.055)

Employment 
Accessibility 
(jobs/km²)

0.487 0.145 3.36 0.001 (0.199, 0.775)

•R-squared: 0.71
•F-statistic: 26.43
•Prob(F-statistic): 0.000
•Log-Likelihood: -156.3
•Observations: 150
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95% 
Confidence 
Interval

Intercept 5.123 0.742 6.90 0.000 (3.669, 6.577)
Public 
Transport 
Density 
(stations/km
²)

0.362 0.093 3.89 0.000 (0.179, 0.545)

Proximity to 
City Center 
(km)

-0.432 0.091 -4.75 0.000 (-0.611, -0.253)

Residential 
Zoning (%) 0.178 0.057 3.12 0.002 (0.066, 0.290)

Distance to 
Nearest Park 
(km)

-0.219 0.083 -2.64 0.009 (-0.383, -0.055)

Employment 
Accessibility 
(jobs/km²)

0.487 0.145 3.36 0.001 (0.199, 0.775)

•R-squared: 0.62
•F-statistic: 26.43
•Prob(F-statistic): 0.000
•Observations: 150



Variable Coefficient Std. Error t-Statistic P-value
95% 
Confidence 
Interval

Intercept 5.123 0.742 6.90 0.000 (3.669, 6.577)
Employment 
Accessibility 
(jobs/km²)

0.487 0.145 3.36 0.001 (0.199, 0.775)

•R-squared: 0.02
•F-statistic: 0.43
•Prob(F-statistic): 0.600
•Observations: 150


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	What is a regression model
	What is a regression model (2)
	What is a regression model (3)
	What is a regression model (4)
	What is a regression model (5)
	Slide 10
	Slide 11
	Slide 12
	 
	Response vs. Predictor Variables
	  (2)
	Slide 16
	Lets go to an actual problem
	Slide 18
	Slide 19
	Slide 20

