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Preparing Our Data


• We will use the Crime Incident Reports from Boston Police Department (Download)

• The data set requires transformation

• We will prepare the training and test sets


Goal of the Project

• Our goal is to find the most accurate model predicting the number of daily crimes in Boston


Time Series Data

• We plot our data set (2015-06-15, 2019-09-29)


Stationarity test and parameters checking


https://data.boston.gov/dataset/crime-incident-reports-august-2015-to-date-source-new-system


• Based on the plot and the ADF Test (p-value 0.31), we conclude that the data is non-
stationary. Hence, we take the first difference to make data stationary and check which 
parameters suit our model best.


• Now, the data is stationary


• We can observe seasonality every 7 days. That is why we  will run the seasonal ARIMA model


• We run the simulation showing us the most appropriate parameters.  We will continue with 
the parameters associated with the lowest AIC. Out model:  




ARIMA(1,1,1) × (1,1,1)7



Model fitting and diagnostic checking


• The plot for standardized residuals suggests that we might violate the constant variance 
assumption


• The ACF (a correlogram) of the residuals does not show any statistically significant 
correlation. The model seems to have captures the essence of the dependence in the series




• The shape of The histogram of the residuals is "bell-shaped". The QQ plot suggests that the 
distribution may have a tail thicker than that of a normal distribution. The Shapiro-Wilk test 
statistic for normality equals 0.967 with p-value 2.07e-16. We reject the null hypothesis that 
the data is normally distributed.





• The MSE of this model equals 2071.46




Conclusions


•  is not a good model to predict daily crime in Boston because we 
violate the constant variance assumption

ARIMA(1,1,1) × (1,1,1)7



Prophet modeling


• We can see that Prophet's predictions are more accurate


• Prophet gives us the forecast components




• The MSE of this model is 684.37




Prophet modeling with holidays


• We add 8 holidays to the model

• The MSE of this model is 652.44


Conclusions


• The Prophet model that includes public holidays gives us the most accurate predictions of 
daily crime in Boston
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