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Executive Summary 
New York University’s Tandon School of Engineering C2SMART Center (NYU) and Zendrive partnered to 
compare driver behavior data collected by Zendrive to collision data available on NYC Open Data, 
reported by the New York City Police Department (NYPD). 
 
In a preliminary analysis of these geolocated data, NYU researchers found a 71-percent correlation 
between the risky driver behavior data collected by Zendrive and actual traffic collisions. 
 
Analytical strategies like this empower communities to preempt dangerous driving before it results in 
crashes, injuries and deaths. City leaders no longer have to wait for collisions to occur, be reported and 
processed to take action. This new, advanced level of insight enables them to deploy targeted 
interventions in specific areas on specific days and times, and aimed at specific dangerous behaviors, to 
deter drivers from crashing. 
 
 
Introduction 
Zendrive and NYU entered into a partnership to find ways to accelerate the pace of saving lives on New 
York City streets. The organizations are inspired by Vision Zero and seek to support it. In 2014, New York 
City Mayor Bill de Blasio became the first leader in the U.S. to commit to Vision Zero -- the goal of 
eliminating all traffic deaths and serious injuries in New York City by 2024. Since then, New York City’s 
10-percent reduction in traffic fatalities has bucked the national trend. Still, public expectations are high 
for the mayor to achieve this noble goal. 
 
The goals of this initial partnership between NYU and Zendrive were to establish a working relationship 
between the organizations, test the applicability of Zendrive driver behavior data for research and to 
develop a shared methodology for analyzing and mapping the data and gleaning actionable insights from 
it. 
 
This is one of the first times that university researchers have compared and mapped driver behavior data 
and collision data on a large scale. NYU analyzed and mapped 33,450 risky driving events collected by 
Zendrive between July and December 2015 and 127,423 collisions reported by the NYPD between July 
2012 and March 2017. During those four-plus years, over 1,200 people were killed in traffic on New York 
City streets. 
 
Since 2015, Zendrive’s data has grown exponentially and diversified. Zendrive’s 2015 data was collected 
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from professional drivers -- e.g. for-hire vehicles, fleets, valets, etc. Today in New York City, Zendrive 
collects and analyzes tens of millions trips and risky driving events a month, from a representative mix of 
regular and professional drivers. Nationwide, Zendrive collects over 350-million trips a month. This 
massive amount of data provides robust geographic coverage and accurate local analysis of travel 
patterns and driver behavior. 
 
 
Findings 
By analyzing and mapping the data, NYU researchers found mappable correlations between six-months 
of driver behavior data and four-years, nine-months of crash data. 
 
Citywide, researchers found a 71-percent correlation between the location of all dangerous driving 
behaviors and all traffic crashes. 
 

 
All risky driver behavior (Zendrive) All collisions (NYPD) 

 
They found a 75-percent correlation between the locations of driver phone use reported by Zendrive and 
cell phone-related collisions reported by the NYPD. 
 

 
Driver phone use (Zendrive) Phone-related collisions (NYPD) 
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There was a 68-percent correlation citywide between the locations of drivers’ fast acceleration and 
aggressive driving/road rage collisions and a 67-percent correlation between hard braking and following 
too closely collisions. 

Drivers’ fast acceleration (Zendrive)             Aggressive driving/Road rage-related collisions (NYPD) 
 

Drivers’ hard braking (Zendrive) Following too close-related collisions (NYPD) 
 
 
 
 
At a more local-level, the correlations continue. 
 
NYU researchers zoomed in on the locations of aggressive driving in Brooklyn and Queens and found a 
similar relationship between dangerous driver behavior reported by Zendrive and traffic collisions reported 
by the NYPD. 
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In Brooklyn, researchers found a 63-percent correlation between the location of drivers’ fast acceleration 
and aggressive driving/road rage crashes. 

 Drivers’ fast acceleration (Zendrive)             Aggressive driving/Road rage-related collisions (NYPD) 
 
In the North Brooklyn neighborhoods of Downtown Brooklyn, Fort Greene, Bushwick, Williamsburg and 
Greenpoint, a stronger correlation is evident and is worthy of further analysis. 
 
In Queens, researchers found a 49-percent correlation between fast acceleration behavior and 
aggressive driving/road rage crashes, and, again, specific neighborhoods like Long Island City, Astoria, 
Sunnyside and Jamaica stand out as having higher correlations and warrant more research. 
 

Drivers’ fast acceleration (Zendrive)             Aggressive driving/Road rage-related collisions (NYPD) 
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Methodology 
Zendrive Data Collection 
Zendrive uses the sensors in a smartphone to measure and analyze driver behavior in real-time. 
Nationwide, Zendrive aggregates and anonymizes over three-billion miles of driver behavior a month from 
three-million drivers, pouring in trillions of risky driving events. 
 
For this review, Zendrive aggregated and anonymized 33,450 driver events between July and December 
2015, including the following behaviors: 
 

● Speeding 
● Rapid acceleration 
● Hard braking 
● Phone use (handheld, hands-free, texting/emailing and simply fiddling with a phone) 
● Time and date 
● Location 

 
Zendrive measures vehicle speed and speeding, the most powerful determinant in the severity of a crash. 
The system can monitor speed limit compliance as well, using smartphone GPS sensors and road speed 
limit data. 
 
Zendrive uses smartphone motion sensors to identify illegal phone use. The system knows if a driver is 
talking on their phone (handheld or hands-free), if they’re texting or sending email and even if they’re 
holding their phone and fiddling with it. It can also detect how long a driver is talking on or holding their 
phone while driving. 
 
From a Vision Zero perspective, phone use is most dangerous, and most likely to result in a collision, 
when it is followed by a physical reaction from the driver such as a hard brake or hard acceleration. 
Zendrive’s algorithm uses smartphone sensors to detect both of these behaviors (and more) and can 
detect if they happen when a driver is using their phone. 
 
Data scientists know when and where the dangerous behaviors took place since all of the data includes a 
time and date stamp and can be mapped using GPS data. 
 
Zendrive’s advanced sensing technology was developed in-house and tested with BMWLabs, the 
University of Illinois Urbana-Champaign and the University of Michigan. Zendrive is also an approved 
participant in the New York City Taxi and Limousine Commission’s Vehicle Safety Technology pilot, part 
of Mayor de Blasio’s Vision Zero Action Plan. 
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NYU Data Analysis 
NYU obtained NYPD collision records from the NYC Open Data portal for this review. Since collision 
records were relatively rare, multiple years of collisions were used to obtain a statistically 
reliable distribution pattern for specific collision types. Researchers accessed 127,423 collision 
records from July 2012 to March 2017, including the following contributing factors: 
 

● Unsafe speed 
● Aggressive driving/road rage 
● Following too closely 
● Cell phone (hands-free) 
● Cell phone (hand-held) 
● Driver inattention/distraction 

  
For comparison, NYU researchers matched specific driver behaviors measured by Zendrive to specific 
NYPD collision types: 
 

Dangerous Driving Behavior (Zendrive) Collision Type (NYPD) 

Fast Acceleration Aggressive Driving/Road Rage 

Hard Braking Following Too Closely 

Phone Use While Driving Cell Phone (hands-free), 
Cell Phone (hand-held), 
Driver Inattention/Distraction 

Speeding above speed limit Unsafe Speed 

  
 
NYU then used the Pearson Correlation Coefficient to compare Zendrive data to NYPD crash records 
reported on NYC Open Data.  The Pearson Correlation Coefficient is a measure of the linear correlation 
between two variables X and Y. It has a value between +1 and −1, where 1 is total positive linear 
correlation, 0 is no linear correlation, and −1 is total negative linear correlation. Pearson's correlation 
coefficient is the covariance of the two variables divided by the product of their standard deviations. The 
form of the definition involves a "product moment," that is, the mean (the first moment about the origin) of 
the product of the mean-adjusted random variables; hence the modifier product-moment in the name. 
 
To determine the correlation between Zendrive driver behavior data and NYPD collision data, NYU 
generated a kernel density map by plotting points from each data set within specific rasters. Researchers 
then calculated the correlation coefficient between the two corresponding rasters. They used 
100-meter-sized cells with 1,000-meter bands, and they excluded cells over the water. 
 
Study Limitations 
The findings in this review are promising preliminary results that warrant more study. This is a raster-level 
linear correlation, and the cells have not been normalized for traffic volumes -- i.e. in this review, more 
traffic means more events and a larger sample of driver behavior also means more events. 
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Future research will have to control for traffic and sample size to avoid sample bias. Thus, the findings of 
this study should be used conservatively, despite the promising results. There may exist a spatial 
autocorrelation of Zendrive and collision data, and it could violate the independence assumption of the 
Pearson correlation coefficient. To address this, future studies will use correlation coefficients adjusted for 
the spatial autocorrelation. The goal of these steps is to correct for any unintended biases. 
 
Other improvements to this analysis are being planned. First, a larger set of Zendrive data will be used to 
correlate with collision data during the same period. Then, Zendrive GPS trajectory data will be used to 
normalize the density of risky driving behaviors, so the locations with high rates of risky events can be 
highlighted. Finally, the Zendrive users may act differently from regular drivers (e.g, route choices, driving 
aggressiveness), and a method will be developed to address potential selection bias.  
 
 
Conclusions 
There is lifesaving potential in comparing aggregated, anonymous driver behavior data to collision data. 
With this level of insight, city leaders no longer have to wait for crashes and casualties to occur on their 
roads. They can use the data to figure out when and where to deploy interventions that will deter specific 
behaviors that would otherwise lead to collisions, injuries and deaths. 
 
This preliminary analysis demonstrated that the methodology works to compare Zendrive driver behavior 
data to NYPD collision data. More analysis with larger data sets is needed to have reliable statistical 
patterns for specific crash types -- e.g. speeding-related crashes, phone use-related crashes, aggressive 
driving/road rage-related crashes. More analysis will also help researchers identify more details to help 
policymakers design interventions based on time of day, day of week and season.  
 
The more detailed analysis, the more precise, actionable steps communities can take to achieve Vision 
Zero. Decision-makers and communities could use driver behavior data to assess traffic engineering and 
regulatory changes in real-time: before, during and after project implementation. It could also improve 
education and enforcement campaigns and focus resources on deterring the behaviors that are most 
likely to result in collisions at the highest risk locations and at the most crash-prone days and times. This 
data is invaluable to all Vision Zero stakeholders. 
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