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Arity is a mobility data and analytics company that provides data-driven solutions 
to companies invested in transportation to enable them to make mobility 
services smarter, safer, and more economical. 

Insurance companies, automobile OEMs, shared mobility companies, and 
governments turn to Arity to better understand driving behavior, manage risk, 
operate more safely, and ultimately increase their bottom line.

The Arity platform has processed nearly 400 billion miles of historical 
anonymized driving data, from more than 23 million active telematics 
connections. Arity has more than 10 years of experience analyzing driving data 
from cars and mobile devices.

COVID-19: Understanding the impact to your business
The pandemic has fundamentally transformed transportation. We’ve seen major 
shifts in how we travel from A to B – with fewer commutes and an overall decline 
in driving countrywide. Will these trends remain, or will things eventually bounce 
back to how they were pre-pandemic? How should your business respond to 
these new shifts? 

“As we all continue to navigate the tumultuous change in 2020, Arity is here to 
help you understand the impacts on driving trends so you can make informed 
decisions for your business.” 

 
              GARY HALLGREN,  

PRESIDENT, ARITY

ABOUT ARITY

http://arity.com


3© 2020 Arity. All rights reserved | Proprietary and confidential | arity.com

ANTITRUST

From time to time, Arity provides forums and related materials to inform the 
insurance industry about developments in telematics and driving behavior 
analytics and their potential implications for the business of insurance. All 
participants need to be mindful to strictly adhere to the letter and spirit of 
federal and state antitrust laws. Under no circumstances will any forums or 
materials be used as means for competitors to reach any understanding  
(express or implied) that restricts competition or involves the exchange of 
competitively sensitive information for an inappropriate purpose. This 
prohibition includes the exchange of information concerning individual  
company rates, coverages, market practices, or any other competitive aspect  
of an individual company’s operation. Participants shall not discuss the  
business interests or plans of any individual insurer, discuss the possibility  
or desirability of acting in any way that would affect the cost, terms, or  
availability of insurance products, or otherwise engage in any anti-competitive 
conduct.  Participants are reminded that violations of state or federal antitrust 
laws may result in civil and/or criminal penalties.

USE & CONFIDENTIALITY

As a reminder, by downloading this report, you (on behalf of yourself and your 
company) acknowledge and agree that all information and materials distributed 
to you during and post in support of the webinar (the “Materials”) are the 
confidential information of Arity. You shall not use the Materials for any purpose 
except your internal evaluation, and you shall not disclose the Materials to any 
other person or entity, or use the material for any regulatory or other public filings, 
notices, or statements without the written consent of Arity.

DISCLOSURES

http://arity.com
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Sources: Arity’s anonymized and aggregated multi-source driving behavior dataset

Data at scale: Nearly 400 billion miles 

All of the insights and data included in this presentation are based on Arity’s multi-source dataset. 
That dataset includes anonymized and aggregated driving behavior data from multiple insurance 
and non-insurance sources and is not solely reflective of any Arity affiliate companies or any other 
particular source or industry. The data is collected via both mobile app and on-board device methods.
The visualization above shows all GPS points for a single day of trips in January. There is no map here, 
though it looks like one. This shows the strong coverage of data we have to support this analysis.
The Arity data we use represents:

 : More than 23 million active U.S. connections—a credible representation in every state for at least 
one year.

 : Multiple third-party anonymized and aggregated sources, including consumer apps, insurance 
telematics mobile, and on-board device (OBD) programs.

 : All segments are represented (e.g., families, single vehicles, rural, cities)
 : Primarily personal drivers, though we do capture a small amount of non-driving trips. This doesn’t 
materially impact driving patterns.

http://arity.com
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Fig. 1: Trips per monthly active connection 
Smoothed, indexed (Feb 02=100)

Sources: Arity’s anonymized and aggregated multi-source driving behavior dataset

Driving is still down seven months after the pandemic hit
Fig. 1 depicts daily trips per monthly active connection from February 2, 2020 forward while Fig. 2 shows 
miles driven per monthly active connection. In this case, connections are specific, individual sources 
of telematics data, such as a user’s smartphone or a vehicle’s OBD. We can see that the observed daily 
trips, shown in dark blue, for a typical driver have stabilized since mid-June after the big drop in March 
through May when aggressive responses to the onset of the pandemic were in full swing.
We show both a smoothed line where we trend the data to removeday-to-day changes, such as people 
driving less on Sundays – as well as the actual daily values, the heartbeat-like line overlaid on the 
observed curve. We compare this to the counterfactual, which is what we think would have happened 
if the pandemic had not occurred. This is based on 2019 actual data but also takes into account 
forecasting approaches to capture seasonality (e.g., people generally drive more as the weather warms 
up).
The orange line in Fig. 1 shows the percent change of the actuals compared to the counterfactual to help 
make the difference clearer. As you can see, both number of miles driven and number of trips are down 
approximately 10-15% relative to expected levels for this time of year. 

Fig. 2: Miles driven per monthly active connection 
Smoothed, indexed (Feb 02=100)

http://arity.com
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Fig. 3a: Decrease in miles driven and COVID-19 cases by county 
As of March 1, 2020 

Fig. 3c:  Decrease in miles driven and COVID-19 cases by county 
As of June 1, 2020

Fig. 3b: Decrease in miles driven and COVID-19 cases by county 
As of May 1, 2020 

Fig. 3d: Decrease in miles driven and COVID-19 cases by county 
As of September 26, 2020

This is also available as an animation showing the evolution over time from March 1–September 26, 2020. Click here to view.
Sources: COVID case rates from https//usafacts.org/  
Arity’s anonymized and aggregated multi-source driving behavior dataset

How has driving evolved compared with COVID-19 cases
throughout the pandemic?

One of the most common questions we get is around how the decrease in miles driven was impacted by 
COVID cases throughout the pandemic. Figs. 3a-d demonstrate the potential interaction between driving 
and COVID case rates by county across the U.S. These snapshots highlight key moments in time from 
March 1, 2020 before we saw any real impact (Fig. 3a), to the height of shelter in place orders (Fig. 3b), 
to June when some orders began to lift (Fig. 3c), up until the most recent data we have as of September 
26, 2020 (Fig. 3d).

http://arity.com
https://www.arity.com/wp-content/uploads/2020/10/usmapanimation-chloropleth-030120-092420-logo.mp4
https//usafacts.org/
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Fig. 4a: Countrywide average annualized mileage change
Grouped by change in mileage February to September 2020  
(Indexed Feb=100)

Fig. 4b: California average annualized mileage change
Grouped by change in mileage February to September 2020  
(Indexed Feb=100)

Sources: Arity’s anonymized and aggregated multi-source driving behavior dataset

Drivers who sheltered early are still driving less seven 
months later

We wanted to look at driving behavior over time to understand if the more recent increases in mileage varies 
based on how the drivers initially responded. In Fig. 4a and 4b, we are looking at the average mileage for the 
full months of data February through September, and we have grouped active drivers before and after this time 
period into 3 different categories based on their observed mileage reductions as stay-at-home orders began to 
roll out: those that significantly reduced their mileage driven (reducing by more than 50% when comparing the 
month of March miles to those in February); those that had reduced their monthly mileage, but not quite to that 
magnitude; and those that had increased their mileage driven.
In Fig. 4a, we see that countrywide, each of the groups decreased their mileage in April during the peak of the 
stay-at-home order - even those that had an initial increase (approximately 22% of drivers). Those that were the 
most reduced during the start of the pandemic – roughly 21% of drivers – have also been slower to return to 
more normal levels after stay-at-home orders have lifted.
We also looked at California-specific trends here for comparison, since we know driving behavior varied quite 
a bit state-by-state. In Fig. 4b, we can see the patterns are very similar to the countrywide numbers; however, 
Californians who reduced their driving early on in the pandemic have continued to drive much less on average 
than their counterparts throughout the rest of the country.
What’s perhaps most interesting is seeing just how individualized this data is. People are adopting different 
behaviors based on their own circumstance – going back to work and resuming pre-COVID commute patterns, 
driving more to support local business deliveries, or continuing to shelter in place because their office is still 
closed or they’ve lost their job.

http://arity.com
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Sources: Arity’s anonymized and aggregated multi-source driving behavior datasetSources: Arity’s anonymized and aggregated multi-source driving behavior dataset
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Fig. 5a: Mileage is good... Fig. 5b: ...and behavior is better

Why is understanding driving behavior so important?

We’ve looked at the changes to overall mileage trends and how individualized those changes can be, but that’s 
only part of the driving behavior change we’re seeing. It’s important to evaluate not only mileage, but other 
driving behavior changes as well.
Figs. 5a and 5b are 2-way lift charts demonstrating the power of model predictions that incorporate telematics-
based data compared to traditional rating, where traditional rating includes variables like territorial rating, age, 
information about the vehicle, etc.
In Fig. 5a, we compare the predicted loss ratio relativities – actual loss vs. predicted – of two models, one with 
traditional rating and one that includes verified mileage along with the traditional rating. The book of business 
is bucketed into decile based on miles driven, with group 1 on the left representing drivers with the lowest 
mileage, up to group 10 on the right with the highest mileage. 
A perfect model would hug the 1.0 line, but since no model is perfect, we can evaluate how well the model 
does in comparison to that line. The traditional premium models aren’t bad, but by leveraging the traditional 
variables alone, companies would miss out on an important predictor of loss.
By including differentials for mileage in the rate, we can better predict loss and bring the line much closer to 
1.0.
Fig. 5b is a similar lift chart, but now we are comparing different models – the same traditional plus verified 
mileage in blue, and our new model with other behaviors like braking, speeding etc. in magenta.
So, verified mileage is good, but adding other driving behaviors adds even more value. The deciles are different 
since we’re comparing different models, so now group 1 represents lower risk driving behaviors, (e.g., driving at 
safer speeds) up to 10 with the highest risk. While the scale is not shown, it’s clear that other driving behaviors 
better predict losses and adds value beyond verified mileage alone. Therefore, it’s important to understand the 
shifts not only in mileage driven, but in other behavior trends as well. 

http://arity.com
http://arity.com
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Sources: Arity’s anonymized and aggregated multi-source driving behavior datasetSources: Arity’s anonymized and aggregated multi-source driving behavior dataset

Fig. 6: Trip distribution by time of day
Grouped by change in mileage February to March 2020  
(Indexed Feb=100)

Our daily commutes look very different in 2020…and 
weekend nights are still quiet

This year (2020) has certainly felt like a very different year than 2019, and the data we’ve been looking at 
reflects that. Many people have shifted to working from home or even lost jobs, thereby forgoing the usual 
morning and evening commutes. With bars, restaurants, movie theaters, and more closed or only open in a 
limited capacity, options for going out on the weekend are limited. But what does that mean for the way we 
drive? In Fig. 6, we begin to break down various driving behavior attributes by time of day to understand those 
impacts.
Fig. 6 looks at number of trips per active user by daypart. It’s no surprise that during the height of shelter-in-
place this spring, trips shifted away from the morning rush hour, the teal line, whereas with more flexibility in 
our schedules, people were more likely to take advantage of the opportunity to run an errand in the middle 
of the afternoon (the purple line). Plus, as we already noted, with fewer options for a night on the town, the 
number of trips taken late at night on weekends dropped off significantly (the dashed black line).
Interestingly, seven months into our response to COVID-19, the number of trips still hasn’t returned to normal 
for any time of day.

http://arity.com
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Sources: Arity’s anonymized and aggregated multi-source driving behavior datasetSources: Arity’s anonymized and aggregated multi-source driving behavior dataset

Fig. 7: California trip distribution by time of day
Grouped by change in mileage February to September 2020  
(Indexed Feb=100)

Fig. 8: Florida trip distribution by time of day
Grouped by change in mileage February to September 2020  
(Indexed Feb=100)

Treating the country as a monolith could lead to costly 
mistakes

As we’ve noted previously, the response at the local level can vary quite a bit. As an example of this, we broke 
out Fig. 6 for two separate states, California (Fig. 7) and Florida (Fig. 8). There is a significant difference at the 
height of the shelter in place response, with California seeing a greater decrease in number of trips for every 
daypart, and that trend continues even today. California continues to see fewer trips across all times of day, 
but particularly the morning rush hour which continues to be significantly more depressed, whereas in Florida 
things appear to have largely returned to normal.

Want to dig into granular local
analytics relevant for your company?
Contact Jon.Crispin@arity.com

http://arity.com
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Fig. 9a: Average speed, weekday morning rush hour
5:00 am - 9:59 am, smoothed, indexed (100 = Feb 03)

Fig. 9b: Average speed, weekday midday
10:00 am - 2:59 pm, smoothed, indexed (100 = Feb 03)

Fig. 9c: Average speed, weekday afternoon rush hour
3:00 pm - 6:59 pm, smoothed, indexed (100 = Feb 03)

Fig. 9d: Average speed, weekend night
11:00 pm - 3:59 am, smoothed, indexed (100 = Feb 02)

Sources: Arity’s anonymized and aggregated multi-source driving behavior dataset

Even as drivers hit the road again, people are still speeding 
during rush hour
As we noted in Fig. 1, at the height of our shelter in place, our roads felt a lot emptier, and quite a few people 
were taking advantage of that to increase their speed. But how much people speed has evolved over the 
course of the pandemic and has been distributed significantly differently throughout the day. For example, as 
you can see in Fig. 9a, average speed during the morning rush hour is up considerably. Interestingly, that trend 
continues even today, despite the fact, as we just saw in Figs. 7-8, that our morning rush hours are back within 
25% of pre-pandemic numbers. In fact, typically we see morning rush hours slow down in September as kids 
return to school, but we’ve seen very little of that impact this year.

2020

2019

http://arity.com
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Sources: Arity’s anonymized and aggregated multi-source driving behavior dataset

Fig. 10a: High speed driving, weekday morning rush hour
5:00 am - 9:59 am, smoothed, indexed (100 = Feb 03)

Fig. 10b: High speed driving, weekday midday
10:00 am - 2:59 pm, smoothed, indexed (100 = Feb 03)

Fig. 10c: High speed driving, weekday afternoon rush hour
3:00 pm - 6:59 pm, smoothed, indexed (100 = Feb 03)

Fig. 10d: High speed driving, weekend night
11:00 pm - 3:59 am, smoothed, indexed (100 = Feb 02)

Sources: Arity’s anonymized and aggregated multi-source driving behavior dataset

More cars are zooming past you at 80+ MPH
Not only has speeding increased on average, but we’re also seeing increased instances of extreme speeds 
greater than 80 miles per hour. The rush hour periods have a higher proportion of these extreme speeds as 
congestion on the roads eased, but there have also been recent increases relative to our typical seasonality for 
midday and weekend nights. As with other behaviors we’ve been examining, we are seeing that this elevation of 
extreme speeds may become a sustained trend.

2020

2019

http://arity.com
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Fig. 11a: Aggressive acceleration, weekday morning 
rush hour
5:00 am - 9:59 am, smoothed, indexed (100 = Feb 03)

Fig. 11b: Aggressive acceleration, weekday midday
10:00 am - 2:59 pm, smoothed, indexed (100 = Feb 03)

Fig. 11c: Aggressive acceleration, weekday afternoon 
rush hour
3:00 pm - 6:59 pm, smoothed, indexed (100 = Feb 03)

Fig. 11d: Aggressive acceleration, weekend night
11:00 pm - 3:59 am, smoothed, indexed (100 = Feb 02)

Sources: Arity’s anonymized and aggregated 
multi-source driving behavior dataset

Despite higher traveling speeds, drivers are accelerating
less aggressively

While overall speed has risen, people aren’t accelerating as aggressively, so they’re being a bit more leisurely in 
getting to those faster speeds – envision a fun Saturday drive where you get to open up the throttle a bit and 
just cruise at that higher speed versus the stop and go frustration of typical commuter traffic. In Figs. 11a-d, 
we see that while aggressive acceleration is down in general in 2020 as compared to 2019, this is particularly 
pronounced in the typical rush hour time slots. These safer behaviors have been depressed with such 
consistency and magnitude, it’s hard to envision a return to pre-pandemic levels any time soon.

2020

2019

http://arity.com
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Sources: Arity’s anonymized and aggregated multi-source driving behavior dataset

Fig. 12a: Aggressive braking, weekday morning rush hour
5:00 am - 9:59 am, smoothed, indexed (100 = Feb 03)

Fig. 12b: Aggressive braking, weekday midday
10:00 am - 2:59 pm, smoothed, indexed (100 = Feb 03)

Fig. 12c: Aggressive braking, weekday afternoon rush hour
3:00 pm - 6:59 pm, smoothed, indexed (100 = Feb 03)

Fig. 12d: Aggressive braking, weekend night
11:00 pm - 3:59 am, smoothed, indexed (100 = Feb 02)

Drivers are also easing up on the brakes
We’ve also seen a decline in aggressive braking, which is similarly pronounced during the rush hour times. 
Without the usual stop and go traffic, we’re not constantly slamming on our brakes to avoid the person cutting 
us off or tailgating too closely. As with aggressive acceleration during the midday period, aggressive braking 
has slowly and steadily decreased relative to seasonal expectations as the pandemic has continued for several 
months. It will be interesting to see how less stressful commutes translate into a new normal at times like 
weekend nights where roads have never been congested.

2020

2019

http://arity.com
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Sources: Arity’s anonymized and aggregated multi-source driving behavior dataset

Hurricane Laura: Driving behavior insights as residents relocate

As if 2020 wasn’t already chaotic and stressful enough, we’ve also endured numerous natural 
disasters this year that have added to the strain on Americans. It was important to us to try to 
understand how people’s typical evacuation behaviors may have been impacted by the pandemic, so 
we ran a special geographic modeling exercise on the unfortunate Category 4 Hurricane Laura that hit 
the coast of Louisiana in late August to see what travel behaviors looked like during the days leading 
up to and immediately following the event. 
We mapped out the path of Hurricane Laura and the counties or parishes, Louisiana’s version of 
counties, along that path and then drilled in on 17 million relevant trips. In Figs. 13a-b, these counties 
were colored according to how many users left the territory, where the darker the color, the more users 
left a particular county. The arcs represent an aggregated view of users leaving a particular county 
and indicate the region where the trip ultimately ended. The darker the color, the more trips each arc 
represents. 
As a reminder of the hurricane’s timeline, on Monday August 24, 2020, hurricane watches were issued 
for almost the entire coastline. The next day Tuesday August 25th, mandatory evacuations were sent 
out to more than 1.5 million people on the Gulf. On Wednesday August 26th, Laura was a Category 3 
hurricane with only 115mph winds. By later that day, she had reached 150mph winds, making her a 
Category 4. Late that evening, major highways were shut down, and at 1a.m. local time on Thursday 
August 27th, Hurricane Laura made landfall in Cameron Parish, LA.

http://arity.com
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Sources: Arity’s anonymized and aggregated multi-source driving behavior dataset

In Fig. 13a, we can see a snapshot of the driving destinations from Cameron Parish following the mandatory 
evacuation on Tuesday, August 25th. Not only is the magnitude of trips taken significant, but we also get an 
interesting insight into where people went when they fled. A lot of people took refuge in Houston, Baton Rouge, 
and Shreveport, which makes sense because there’s a greater number of hotels or other temporary housing 
options in those larger cities or a greater likelihood of having a friend or family member with whom they could 
stay given the large population. But what’s interesting is how the ultimate destinations are so dispersed. These 
travel patterns can tell us a lot.
In Fig. 13b, we can see how few folks are traveling into Cameron Parish on the next day. With the hurricane 
incoming and the mandatory evacuation in place, very few people were driving into the parish.
While here we focus on one specific catastrophe, there are a lot of other interesting things this type of analysis 
could help us understand. Territorial or geographic-based ratemaking is a large component of many insurance 
company rating plans, but even more sophisticated analyses are based on where the vehicle is garaged. 
However, with this data, we can see that before the pandemic, there are many different paths that people are 
traveling away from what would be their likely garaging location. The incoming hurricane impacts the volume 
and direction of distanced commuters. In similar ways, COVID-19 is impacting the distance and direction of 
the typical commutes that drivers take. It will be important to understand the potential impact to this loss 
experience timeframe, and it’s applicability for future territorial analyses.

Fig. 13a: Trips tracked during Hurricane Laura
People leaving Cameron Parish on August 25, 2020

Fig. 13b: Trips tracked during Hurricane Laura
People returning to Cameron Parish on August 26, 2020

http://arity.com
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Sources: Arity’s anonymized and aggregated multi-source driving behavior dataset

Fig. 14: Consumer comfort with telematics increases dramatically
Compared to 2019, consumers are significantly more open to being priced on their driving behaviors

Comfort with telematics rises to an all-time high
Consumers are very aware they are driving less during the pandemic. Combine that with potential financial 
stressors resulting from rising unemployment and a recession and it’s no surprise that they’re expecting to see 
discounts resulting from driving less. But what’s interesting is they’re also more open to using other behaviors 
in their insurance pricing as well.
In our own research completed in May 2020, we observed a significant increase in consumer appetite for 
telematics-based pricing programs. In fact, consumers were more comfortable than ever with the use 
of driving behaviors as part of their rating plan. When we conducted this survey in 2019, around 40% of 
consumers were open to using miles driven as part of their policy and only a third were comfortable with using 
other variables like time of day, location, distracted driving, and speed. Now, approximately half of customers 
say they would be comfortable with an insurer using those variables for pricing their auto policy. That’s the 
most dramatic jump we’ve seen in consumer acceptance of telematics since its inception.
The fact that consumers are driving so much less has led to a moment of increased acceptance for telematics 
that we hope clears a path for these types of programs to continue to grow in the future.

Don’t miss out on this unprecedented demand for telematics. 
Launch or accelerate your program with our team of experts  
and learn how you can drive new growth for your business. 
Contact Jon.Crispin@arity.com to get started.

http://arity.com
mailto:Jon.Crispin%40arity.com?subject=
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ROB NENDORF, DIRECTOR OF DATA SCIENCE

Rob Nendorf is the Director of Data Science at Arity. He leads the data scientists,  
data engineers, and analysts across the company that turn our driving data into  
meaningful insights.  He has led data science as well as analytics deployment initiatives 
within the Allstate Enterprise since 2013. Rob received his Ph.D. in Mathematics  
from Northwestern University in 2011.

MEGAN KLEIN, DIRECTOR OF ACTUARIAL AND RATING SERVICES 

Megan Klein is the Actuarial and Rating Services Director at Arity. Her team is responsible 
for the actuarial support of Arity’s telematics models, enabling insurance companies to 
execute on their goals around telematics. Leveraging over a decade of P&C insurance 
product and pricing experience, Megan ensures telematics risk models are actuarially 
sound, consumable by users, and supportable with regulators. Megan received her 
bachelor’s degree in Mathematics: Statistics and Actuarial Science from the University of 
Northern Iowa. She is a Fellow of the Casualty Actuarial Society.

THE AUTHORS

LOUISA HARBAGE-EDELL, DIRECTOR OF MARKET INTELLIGENCE AND STRATEGY

Louisa Harbage-Edell has spent her entire career in the insurance industry and most of that 
surrounded by telematics. Starting out as an actuarial analyst at Progressive Insurance, she 
worked in nearly every area of the company, including reserving, pricing, HR and marketing, 
and got to witness first-hand the implementation of TripSense in 2004. Eventually she 
moved to business consulting, where she spent over a decade helping to build initial demand 
for telematics programs across the insurance industry, including launching the precursor 
product to DriveAbility. These days, she specializes in leveraging data to develop leadership 
strategies designed to foster a client-centric culture.

CHRIS SCHEELE, DATA ANALYTICS ENGINEER

Chris Scheele is a Data Analytics Engineer on the Geospatial team at Arity. He focuses 
on enriching and deriving spatial insights from our telematics data. Chris is a graduate of 
the University of Wisconsin where he continues to teach courses in web cartography and 
geographic information systems.
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GOOGLE  COMMUNITY MOBILITY REPORTS

Point of interest category changes (e.g., retail, recreation, 
groceries, etc.) to monitor economic impact

CITIES AND STATES ISSUING STAY-AT-HOME ORDERS

Latest on state specific orders from Kaiser Family Foundation 
https://www.kff.org/coronavirus-policy-watch/stay-at-home-orders-to-fight-covid19/

THE COVID TRACKING PROJECT

COVID-related testing data 
https://covidtracking.com/

COMPLIMENTARY DATA SOURCES

http://arity.com
https://covidtracking.com/
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