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Variables

state US state (by number) - not counted as predictive 

urban if the area is classified as urban: 1 if sub-urban: 0

householdsize mean people per household

perCapInc per capita income

PctPopUnderPov percentage of people under the poverty level

PctNotSpeakEnglWell percent of people who do not speak English well

PctPersOwnOccup percent of people in owner occupied households

MedRentPctHousInc median gross rent as a percentage of household income

PctForeignBorn percent of people foreign born

PolicPerPop police officers per 100K population

PolicBudgPerPop police operating budget per population

ViolentCrimesPerPop total number of violent crimes per 100K population (Response)



Variables

• 2 nominal independent variables

• 9 continuous independent variables

• 1 continuous response variable

• All continuous variables are normalized (from 0 to 1)

• Normalization preserves rough ratios of values WITHIN an attribute

• Normalization does not preserve relationships between values BETWEEN attributes

• Values 3 SD above mean set to 1

• Values 3 SD below mean set to 0



Research Question:   Socioeconomic Factors and Crime Rate

• How the socioeconomic factors can contribute to the crime rate of 
communities?

• What factors can effectively predict the crime rate?



Summary of variables



The QQ plots for MVN



Histogram plots



Scatterplot Matrix of Predictors and Response



Urban vs Suburban Comparison



Hotelling’s T2-test Results



Individual tests Results



MANOVA Results



Individual MANOVA tests Results



PCA Summary



Scree plot of Principal Components





RMSE value: 0.18



Predicted vs Actual Violent Crimes per Population





Factor Analysis



Factor Analysis

• First model (9 vars)
Rotation: promax
Cumulative Proportion var: 0.66
RMSR: 0.05 (good fit)
Tucker Lewis Index (TLI): 0.653 (moderate fit)
Mean item complexity = 1.1

• Second model (6 vars)
Rotation: varimax
Cumulative Proportion var: 0.58
RMSR: 0.01 (excellent fit)
TLI: -Inf (fitting issues)
Mean item complexity = 1.3





• Continuous Response Variable (Regression):

Mean Absolute Error (MAE): 0.0986

R-squared: 0.6184

• Categorical Response Variable (Classification-Random Forests method):

Accuracy: 0.5995

Sensitivity: 0.6942

Specificity: 0.9094

Balanced Accuracy: 0.8018









Contributing factors to 2nd cluster

• Household Size Mean: 62.30% – Larger average household size.

• Per Capita Income Mean: 28.10% – Lower income level.

• Percentage of Population Under Poverty: 42.67% – High poverty rate.

• Percentage Not Speaking English Well: 67.97% – High percentage of non-English speakers.

• Percentage of Owner-Occupied Housing: 36.86% – Lower homeownership rate.

• Median Rent as Percent of Household Income: 62.60% – High rent burden.

• Percentage Foreign Born: 73.17% – High proportion of foreign-born residents.

• Police per Population: 21.24% – Average police presence.

• Police Budget per Population: 20.46% – Average police budget.

• Violent Crimes per Population: 42.11% – Higher crime rate.



Main Conclusions

• Urban: causes significant difference among variables, not a good predictor.

• Police forces and budget: Not a strong predictor (noticeable missing values).

• Foreign born and non-fluent English: moderate predictor of high crime rate.

• Economical factors: the strongest predictor of high crime rate.

High household size

Low income

High poverty rate

Low rate of house ownership

High rent as a percentage of household income



Data Source

• Original dataset downloaded from UC Irvine Machine Learning 
Repository Archive

• Link to dataset:

https://archive.ics.uci.edu/dataset/183/communities+and+crime
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