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n i ~ (https://www.facebook.com/governorphilmurphy) Through Public Health 

Tube (https://www.youtube.com/njgovernorsoffice) 

04/27/2020 

TRENTON —Governor Phil Murphy today announced his vision, "The Road Back: Restoring Economic Health Through Public 
Health," (http://d31 hzlhkbdi2h5.cloudfront.net/20200427/db/2d/77/6c/2a8a498ff2edda855c3f456d/The_Road_BaclL-_Restoring_Economic_Health Through_Public_Health.pdfl to 
restart New Jersey and put the state on the road to recovery. Governor Murphy outlined six key principles and benchmarks to guide the process for restoring New Jersey's economic 
health by ensuring public health. 

"Our priority is to use science, data, and facts to put New Jersey on the road to recovery. In order to restore economic health, we must first promote public health," said Governor 
Murphy. "These key principles and metrics are critical for giving New Jerseyans confidence that we will re-open our state with our public health protocols firmly in place and our health 
care system prepared. Restarting New Jersey's economy and returning people to work will be done methodically, strategically, and responsibly." 

Governor Murphy's stay-at-home Executive Order, which has been in effect since March 21 st, will remain in effect in its entirety until further notice. The following six principles and key 
metrics will guide the process for lifting restrictions and restoring New Jersey's economic health through public health. 

Principle 1: Demonstrate Sustained Reductions in New COVID-19 Cases and Hospitalizations 

• 14-day trend lines showing appreciable and sustained drop in new COVID-19 cases, hospitalizations, and other metrics reflecting decreasing burden of disease; 
• Hospitals stepping down from functioning under crisis standards of care. 

Principle 2: Expand Testing Capacity 

• At least double current diagnostic testing capacity; 
• Prioritize testing for health care workers, essential personnel, and vulnerable populations; 
• Create a flexible testing plan accessible to all residents; 
• Expand partnerships with institutions of higher education, private-sector labs, and the federal government; 
• Ensure that those who test positive are linked to a health care provider. 

Principle 3: Implement Robust Contact Tracing 

• Recruit and deploy an army of personnel who will identify and follow-up with contacts; 
• Leverage technological data and innovative solutions to increase efficiency; 

Coordinate the approach of local and state health officials, which will have a coordinated county/regional component. 

Principle 4: Secure Safe Places and Resources for Isolation and Quarantine 

To the greatest extent possible, provide individuals who do test positive in the future with a safe and free place to isolate and protect others from COVID-19; 
• Ensure that quarantined contacts are provided supportive services, if needed. 

Principle 5: Execute a Responsible Economic Restart 

• Create the Governor's Restart and Recovery Commission to advise on the process and recommend responsible and equitable decisions; 
• Plan for a methodical and strategic return to work based on level of disease transmission risk and essential classification; 

Continuation of social distancing measures, requirements for face coverings, and work-from-home directions where feasible and appropriate; 
• Leverage any available federal funds and programs to support health care, individual, and small business recoveries. 

Principle 6: Ensure New Jersey's Resiliency 

• Learn from the lessons of COVID-19 and prepare for the possibility of a resurgence; 
• Ensure hospitals, health care systems, and other health delivery facilities have inventories of personal protective equipment and ventilators; 
• Build our own state personal protective equipment and ventilator stockpile; 
• Create a playbook for future administrations for the next pandemic. 

For cone-page summary of Governor Murphy's plan to restore New Jersey's economic through public health, click here 
(http://d31hzlhk6di2h5.cloudfront.net/20200427/db/2d/77/6c/2a8a498ff2edda855c3f456d/The_Road_Back=_Restoring_Economic_Health Through_Public_Health.pd~. 
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Deciding to Go Out COVID-19 CDC Page 1 of 6 
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Centers for Disease 
Control and Prevention 

Coronauirus Disease 

Decidin to Go Out g 
Decidin to Go Out g 
~.Jpd~t~c~ ~~ar~~ `I ~, 2C~~o 

What you need to know 

In general, the more closely you interact with others and the longer that interaction, 

19 spread. 

• If you decide to engage in publ ic activities, continue to protect yourself by pr~~~icin 

• Keep these items on hand when venturing out: a cloth face covering, tissues, and a ~ 

60%alcohol, if possible. 

Understand the otential risks of oin out p g g 
As communities and businesses are opening, you may be looking for ways to resume sorr 

possible. While there is no way to ensure zero risk of infection, it is important to understa 

adopt different types of prevention measures to protect yourself and to help reduce the 

The risk of an activity depends on many factors, such as: 

• Is COVID-19 spreading in your community? 

• Will you have a potential close contact with someone who is sick or anyone who is nc 

may be asymptomatic)? 

• Are you at increased risk of severe illness? 

https://www.cdc.gov/coronavirus/2019-ncov/daily-life-coping/deciding-to-go-out.html 7/24/2020 
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Deciding to Go Out COVID-19 CDC Page 2 of 6 

• Do you take everyday actions to protect yourself from COVID-19? 

CDC cannot provide the specific risk level for every activity in every community. That's why 

consider your own personal situation and the risk for you, your family, and your commun 

Close contact with other people increases risk 
In general, the more closely you interact with others and the longer that interaction, th 

spread. So, think about: 

How many peoplewill you interact with? 

• Interacting with more people raises your risk. 

• Being in a group with people who aren't social distancing or wearing c~th f~c~ ~ov~r 

• Engaging with new people (e.g., those who don't l ive with you) also raises your risk. 

• Some people have the virus and don't have any symptoms, and it is not yet known h~ 

symptoms can transmit the virus to others. 

Can you keep 6 feet of spacebetween you and others? Will you be outdoors c 

• The c%seryou are to other people who may be infected, the greater your risk of gett 

Keeping distance from other people is especially important for people who are at hid 

as older adults and those with underlying medical conditions. 

• Indoor spaces are more risky than outdoor spaces where it might be harder to keep 

ventilation. 

What's the length of tlmethat you will be interacting with people? 

• Spending more time with people who may be infected increases your risk of becomi ~ 

• Spending more time with people increases their risk of becoming infected if there is 

already be infected. 

What makes activities safer 
Activities are safer if 

hops://www.cdc.gov/coronavirus/2019-ncov/daily-life-coping/deciding-to-go-out.html 7/24/2020 
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Deciding to Go Out COVID-19 CDC Page 3 of 6 

• You can maintain at least 6 feet of space between you and others. COVID-19 spread 

within 6 feet of each other. 

• They are held in outdoor spaces. Indoor spaces with less ventilation where it might k 
are more risky. 

• People are wearing cloth face coverings. Interacting without wearing cloth face cover 

Stay home if you are sick 

If you have COVID-19, k~~ ~yr~ptorr~s co~~is~~r~t with ~~OIC~-1 , or have been in ~ic~s~ cc~ 

COVID-19, it is important to stay home and away from other people. When you can leave 

depends on different factors for different situations. Follow CDC's ~~~or~r~~e~ ~ i~~~ for y 

Consider the risks bef ore ou o ~ g 
Asking these questions can help determine your level of risk. 

Is COVID-19 spreading in my community? 

Find out by viewing the latest C~~/I~-`6 9 ir~fc~rr~~~ic~r and a r~~~ o~F s~~ ~ ~v~th r~~~r~t~d 

What are the local orders in my community? 

Review updates from your I~c~l h~~ltf~ d~~~r~n~ent to better understand the situation i 

local orders are in place in your community. Also find out about school closures, businE 

home orders ire your st~t~. 

Will my activity put me in close contact with others? 

Practice ~~i~! is~~~cir~ because COVID-19 spreads mainly among people who are in ~ 

• It's important that you and the people around you wear a cloth ~~c~ co~r~rir~ whet 

when it's difficult to stay 6 feet away from others consistently. 

• Choose outdoor activities and places where it's easy to stay 6 feet apart, like parks 

• Look for bhvsical barriers. like glexi~lass screens or modified layouts, that help von 

https://www.cdc.gov/coronavirus/2019-ncov/daily-life-coping/deciding-to-go-out.html 7/24/2020 
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Deciding to Go Out ~ COVID-19 ~ CDC Page 4 of 6 

• Use visual reminders—like signs, chair arrangements, markings on the floor, or ar 

keep your distance from others. 

Am I at risk for severe illness? 

Older adults and people of any age who have serious underlying medical conditions mi 

s~~r r~ illn~s~ from COVID-19. While the risk for severe il lness is lower for others, every 

Some people have no symptoms, others have mild symptoms, and some get severely i t 

Do I livewith someone who is at risk for severe illness? 

If you live with older adults or someone with certain underlying medical conditions, the 
should take extra precautions to minimize risk. ~rr~ ~r~ ~~~t ~v~~~ y~~ ~~r~ d~ ~f yt 
f~r~~ly ~r~ ~~ hi h~~ risk ~f s~~~r~ illn~~s ~r~m ~ ~`!a-1 . 

Do I practice everyday preventive actions? 

Continue to protect yourself by pr~c~icir~g ~v~r~d~y pr~v~ntiv~ ~~~i~~ , l ike monitoring 

touching your face with unwashed hands, washing your hands often, ~~~i~l di~~~ncir~ , 

~I~t~ ~~ac~ cflv~rs, and staying home if you are sick. 

Will I have to share any items, equipment, or tools with other people? 

Choose places where there is limited sharing of items and where any items that are shy 

and disinfected between uses. You can also choose to visit places that share, post, or a 

increased cl~~~ir~ rid i~ir~ ~cti~r~ to protect others from COVID-19. 

Will I need to take public transportation to get to the activity? 

Public transit can put you in close contact with others. When using public transportatio 

how to ~r~t~~~ yourself v~hen u~ir~g try«sporty ion 

Does my activity require travel to another community? 

https://www.cdc.gov/coronavirus/2019-ncov/daily-life-coping/deciding-to-go-out.html 7/24/2020 
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If I get sick with COVID-19, will I have to miss work or school? 

If you are sick with COVID-19, stay home. Also find out about your ~rork or school's tele~ 

Do I knowwhatto do if I get sick? 

Know the ~ cps t~ help ~r~~~nt tine spr~~d of COVID-19 if you are sick. 

Be re ared and sta safe p p ~ 
If you decide to engage in publ ic activities, continue to protect yourself by ~rcticin~ ~v~r~ 

Items to have on hand 

• A cloth face covering 

• Tissues 

• Hand sanitizer with at least 60%alcohol, if possible 

Get more tips to keep you and others safe when you venture out 

• F~u~~r~ir~ Ess~nti~l Errands 

• C~octor ~i~i~~ ~r~d ~~~tir~ ~Vledicin~s 

• Personal ~r~~ S~~i~l ~cti~riti~s 

More Information 

rc~ ~c~ Yc~~rsei `~~n ~J~ir~ public ~r~r~si~ 

~~r~sid~r~ti~n fir Y~c~~t~ ~r~~ ~r~rr~er ~~rn~s 

https://www.cdc.gov/coronavirus/2019-ncov/daily-life-coping/deciding-to-go-out.html 7/24/2020 
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Deciding to Go Out COVID-19 CDC 

Consi~eration~ for In~titut~s of Higher Ed~catio~ 

Page 6 of 6 

Consider~fiions for Youth Spnrt~ 

+~ • r • 

.~. 
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~USt I11... 

Florida broadcast 
journalist says viewer 
spotted cancerous lump 
on her neck 
rya ~ tai 3a .... €t n~ ~:~:, t~t;c:1 

Has human ingenuity 
prevailed in the fight 
against COVID-19? 
~~~r~~~s~a — ~c~~t >ts ~tct~ 

Fauci defends past 
recommendations 
following conservative 
attacks 
I'~i, Wn F.. f F'P Cekp ll~ ,••' 3d. AY! ^'T/~ A%i.Yg.~ 

Evidence mounts that outside is 
safer when it comes to CC~VID-19 
C3Y PETER SULLIVAN - DSf~~f2i7 tJ~:3D PM1N ~p7' 

Health experts say people are significantly less likely to get the 
caronavirus while outside, a fact that could add momentum to calls to 
reopen beaches and parks closed during the COVID-19 pandemic. 

Being outside shouldn't be seen as completely safe, health experts say. 
People should continue to avoid crowds and maintain six feet of distance 
from others to keep away from the virus. 

But experts are increasingly confident in evidence showing that the 
coronavirus spreads much more readily indoors than outdoors, a finding 
that could help guide policymakers seeking to figure out ways to end 
lockdowns that have shuttered much of the nation's economy. 

"Parks, beaches — as long as they're not cheek to jowl, cycling, walking, 
this is good," said Tom Frieden, the former director of the Centers for 
Disease Control and Prevention. "Enjoy nature. It's good for us, and it has 
very tow risk of spreading the virus." 

Environmentalists threat 
suit over push to Maryland Gov. Larry Hogan (R) on Wednesday said coronavirus figures 
transport liquefied suggested the state might be able to begin reopening next week. If it 
natural gas by rail does, he said it would include opening state parks and beaches and 
~~'~~~~~`~~~`'~~'~'"~~~'~` allowing outdoor gym classes and religious services. ssn~ J~~ saro 

"Studies suggest activities held outdoors as temperatures warm pose 
Watch live: White House lower COVID risk than those done in confined indoor spaces," tweeted 
holds a press briefing Scott Gottlieb, the former Food and Drug Administration commissioner. 
'"~~~~~~~~~~~~~~'~"~~~~~'~`~ "As we re-open, states should look to ease rules to allow more 

recreational, religious, and business activities to occur outside." 
Fox's Kilmeade rebukes 
Trump 2020 press Some cities are already considering options that might help local 
secretary on air: 'Don't businesses while keeping people safe. 
call Fox News pollsters 
fake' Hartford, Conn., is one of the cities explorin~~allowing restaurants to 
~~~' d~~~ ~~~~1~~~~ expand their outdoor seating options into parking lots or other outdoor 

spaces. 
A wave of mass 
evictions is inevitable, Vilnius, the capital of Lithuania, has gone further by opening its central 
and Black women will square and other outdoor areas to restaurant seating. 
be hit the hardest 
~~~~'~~~~~~~~~~~~~~~~~~ "We need creative solutions, and I think things like closing down streets 

and having some dispersed [seating] from restaurants fs a nice creative 

California schools short solution," said Eleanor Murray, a professor at Boston University School of 
1 million laptops, hot Public Health. 
spots ahead of online 
school year "We can't continue this lackdown indefinitely," she said. "It's just not 
~~~~~~~~~~~~~~--~ ~~~~~~~~a going to be psychologically or economically feasible." 

VIEW ALL Gottlieb oinp~, ted to a study, which has not yet been peer-reviewed, that 
examined outbreaks in 32t} Chinese cities outside Hubei province, where 

https://thehill.com/policy/healthcare/496483 -evidence-mounts-that-outside-is-safer-when-it-comes-to-could-... 7/24/2020 

Case 3:20-cv-08298-BRM-TJB   Document 26-3   Filed 07/24/20   Page 14 of 55 PageID: 827



Evidence mounts that outside is safer when it comes to COVID-19 I TheHill Page 2 of 3 

Relate<~ N~~~s by .. 
:~" ~,~ .I

~ °~~ 

the coronavirus is believed to have originated, between Jan. 4 and Feb. 11 
and found only one outbreak that occurred outdoors. 

Experts warned that people are not completely sate outdoors and that it is 
important to stay six feet away from people outside. 

"You don't want to be in a crowd, regardless of where that crowd is," 
Murray said. 

California Gov. Gavin Newsom (D) ordered beaches in Orange County to ... ............ .. ......... . .... .. .... . .. ....... 
close last week after they became packed with people during a heat 
wave. 

Make sense of a 
COVID-19 market 

~Y THRIVENT 

Murray said that even outside on the beach, people who do not live 
together should stay six feet apart and that activities such as beach 
volleyball should be avoided because multiple people touching the same 
equipment can spread the virus. 

That means playgrounds also are a danger, she said. 

"While it's great to have parks and beaches, you probably don't want 
playground equipment open," Murray said. 

The virus is harder to transmit outdoors because the droplets that spread 
it arP mnra easily disturbed or dispersed outside in the elements than in a 
closed, confined, indoor setting. 

Colorado woman in viral "It definitely spreads mare indoors than outdoors," said Roger Shapira, a 
video calls store.., professor at Harvard University's T.H. Chan School of Public Health. "The 

virus droplets disperse so rapidly in the wind that they become a 
nonfactor if you're not really very close to someone outdoors —let's say 
within six feet." 

As people go outside for their daily exercise and pass by one another, 
experts offered reassurance that simply passing someone far a split 
second outdoors presents a low risk. 

"The virus can't magically teleport," said Amesh Adalja, a senior scholar at 
the Johns Hopkins University Center for Health Security. "It needs a cough 
or sneeze or something, singing, talking, spitting. ... It's not magnetism or 
something like that." 

Adalja said some of the decisions around activities such as sitting closer 
than six feet away from a friend outside on the grass have to do with how 
much risk someone is personally willing to accept. 

"There's not some kind of black or white answer to all of this stuff," he 
said. "People are going to have to make a lot of decisions about what risk 
tolerance they have." 

Indoor spaces such as barbershops are certainly higher risk, though. 
There are more shared surfaces that could transmit the virus, such as the 
barber's chair. Another danger, especially in the summer, is air 
conditioning, which can circulate the virus through the air. 

https://thehill. com/policy/healthcare/496483 -evidence-mounts-that-outside-is-safer-when-it-comes-to-covid-... 7/24/2020 
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"If you're in an indoor space that has the air conditioning blasting ... that 
air conditioning might be blowing the droplets straight at you," said 
Murray, the Boston University professor. 

Even outdoors, Adalja said people should be mindful of keeping their 
distance and washing their hands. 

"You can go to the beach, you can go to the park, and it can be safe," he 
said. "It's just you have to be cognizant of the fact that the virus is there." 

TAGS GAVIN NEWSOM CONNECTICUT MARYLAND CALIFORNIA CORONAVIRUS 
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BUSINESS 
INSIDER 

DC~
~~~SB~ ..'~ ~~~~~YNL~~~`~ 

500 100 

You're most like) to catch the coronavirus in a v 
oorl ventilated s ace. That makes offices very p Y p 

risky. 
Aylin Woodward '~~~ £~, ~~~?~~, ~;~€~ ~'~~'~ 

. . . . . . . . . ........ . .. . .. . .. . . . . . . ,.. 
~~.. 
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BUSINESS 
INSIDER 

We are all becoming accustomed to a constant internal monologue 

about minimizing our risk of coronavirus infection: "Is it safe to go 

running?" "Should I dash into the pharmacy?" "How close is too close 

to stand in line?" 

Scientists agree that the virus primarily spreads between people vza 

~rc~~~1~t~ that fly through the air when an infected person coughs, 

sneezes, or speaks. Evidence also increasingly shows that the risk of 

infection is much higher in poorly ventilated, crowded areas. 

So while it can be jarring to have a runner invade your 6-foot bubble, 

that fleeting moment is fir Iess .risky than, say, working in an office 

with hundreds of colleagues. 

A recent study about an outbreak in a call center in Seoul, South 

Korea, revealed that almost half t ~.e ~n~~~~o~ee~ ra~~ c~~~e ~.c~c►~ got 

infected. Nearly all of them sat in the same section. 

https://www.businessinsider.com/coronavirus-risk-higher-tight-indoor-spaces-with-little-air-flow-2020-5 7/24/2020 
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BUSINESS 
INSIDER 

That makes the prospect of returning to offices challenging —and 

scary. 

The coronavirus primarily spreads 
indoors 

A man wears a mask to protect himself from the coronavirus while running in front of the 
San Francisco-Oakland Bay Bridge along the Embarcadero in San Francisco, in April. ..=~:f~ 
~:: i~~ f ~~~' 

The more time you spend near someone who has COVID-19, the 

higher the chance their infectious droplets make it over to your face. 

O 
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BUSINESS 
INSIDER 

"Even in a healthcare setting, contact is defined by being near 

someone for a certain amount of time. I would not worry about these 

fleeting encounters." 

Airflow matters, too. 

According to William Schaffner, a professor of infectious diseases at 

Vanderbilt University, coronavirus particles could more easily linger 

in the air in a small space like an elevator. 

"In such a tightly enclosed space without vigorous air movement for a 

short period of time, I'm afraid you might be exposed," Schaffner 

~rcviously tole I3usin~ss Insid~z . 

The same goes for hospitals. .A ~tucl~ published last week in the 

journal Nature found that virus particles were most highly 

concentrated in the air within the 9-square-foot toilet areas in 

patients' rooms in two hospitals in Wuhan, China. These toilets were 

not ventilated. 

In ventilated ward areas, however, the amount of virus was very low, 

a difference the authors attributed to proper air circulation. 

O r-, 
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BUSINESS 
INSIDER 

It's not surprising, then, that most coronavirus transmission occurs 

indoors. 

A crowd of travelers queue up in Cape Town, South Africa, trying to return to the US amid 
the coronavirus pandemic, March 19, 2020. ~~;a~i~~ ~Ec~~r~i~;~sf~3~.~wi~~~:~~ ~r~si ~~ 

A ~~r~~~ni~~a~y r~par from Japanese scientists (which has yet to be 

peer-reviewed) suggested that the odds an infected person 

"transmitted COVID-19 in a closed environment was 18.7 times 

greater compared to an open-air environment." Another pre-print 

study examined alb c~~.~t~~~ ea~~s in China that involved three or more 

O .~, 
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q BUSINESS p ! , 
INSIDER ^ 

"The general principle should be: Outside is better than inside; open 

is better than closed; fewer is better than more people; and stay away 

from sick people," Dr. Erich Anderer, a neurosurgeon and founding 

member of the North Brooklyn Runners group, p~~vic:~usly told. 

T~.si~~.~r. 

Restaurants, prisons, meat-
processing facilities, and nursing 
homes are all high-risk 

The worst coronavirus cl~.~sters ~.rraund the U~ are all tied to spaces 

that force people into close quarters for extended periods of time. 

According to a 1.~~.Te-u~dati~~g ~Tew Yoriz Ti~n~~ pa,~e that tracks 

outbreaks around the country, all but one of the 12 hardest-hit US 

locations were prisons, jails, and meat-processing facilities. Multiple 

nursing homes are also high on the list. 

Restaurants, too, can be risky. T~. ~ ~ ece~~ ~e~,earc~l~. l~t~.~~ in the 

journal Emerging Infectious Diseases, scientists described how nine 

people sitting more than 3 feet apart at a restaurant in China got the 
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Dr. Gabrielle Beger takes a nose-swab sample from Lawrence McGee as she works with a 
team of University of Washington medical providers conducting testing for the 
coronavirus at Queen Anne Healthcare facility in Seattle, April 17, 2020. ~ '~~~lz~/"3~~~~ ~. 
t~1~$rrrr~ 

The authors advised restaurants to increase the distance between 

tables, improve ventilation, and cap how long diners can sit. 

The same guidance should probably then apply to office settings as 

well. 

The call-center c~~~t~re~.~~ iri ~ea~~l provided a clear case study of office 

transmission: Of the center's 811 employees, 97 got sick. Of those 97, 

all but three sat on the same floor, and 79 were in the same section. 

O 
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Q BUSINESS o
INSIDER 0 ~~~ r-, 

"Despite considerable interaction between workers on different floors 

of building X in the elevators and lobby, spread of COVID-19 was 

limited almost exclusively to the 11th floor, which indicates that the 

duration of interaction (or contact) was likely the main facilitator for 

further spreading," the Korean CDC wrote in its report about the 

outbreak. 

Companies may rethink how they 
resume office life 
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BUSINESS 
INSIDER 

pandemic could last ~:~~~ Ica two y~~rs. "~~.ve~ of ~~~1":t1::~-l~ i~l~'ect~rc~r~s 

will likely continue until a majority of the human population 

becomes immune or a vaccine is developed. 

Given that the risk of infection will loom for a long time, employers 

will be forced to adapt. 

"Staggered shifts, enforced flextime, and 24/7 operations inay 

become the norm, along with working remotely," Rachel Morrison, a 

professor of work psychology at the Auckland University of 

Technology, wrote in Thy Coi~vers~t~r~l~. 

People work in a crowded office building in London, January 31, 2013. ~I~u~~: r p~;~rk 

Some CEOs have already cottoned onto that reality. 
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INSIDER ^ 

Jes Staley, chief executive of Barclays, tad. r~~~~rt~rs o~. ~V~cn~sc~~~r 

that his company is reevaluating how much it needs office space at 

its London headquarters and branches. 

"There will be along-term adjustment to our location strategy," Staley 

said, adding, "the notion of putting 7,000 people in the building may 

be a thing of the past." 

Healthcare Explained: 

Telehealth Ir~c~u~try AI in Iie~~lthcare 

~%alue-Ba~e~1 Care Remote P~ti~i~t ~3onitorin~ 

~E:1~1C7t' Cd.=ICE'' c~ ,l~.~.~S15~CC.~ ~.7V1I1~ ~r'~~11"~E~"~ ,f~~ lT1 i!•~f."C.~1CG'cl ~1w~~S"1t7.~.~15 

-~e:cl~caZ I)cvices ~: ~I~~r~k~l~'Ti~c~~ 

Do you have a personal experience with the coronavirus you'd like to 

share? OY a tip on how your town or community is handling the 

pandemic?Please email ~~ovic~t~~a<~~~br~~z~~c~s~r~-x~~r`~fcr°.~°c~~rt and tell us 

your stoYy. 

Get the latest c~~~r~~~~t~~z~~r~s 1~r~.~~r~~.~a~ ~ ~~~~z~~rz~c ~~n~ac~: c~nl~ls~a~ from 

Business Insider Intelligence on how COVID-19 is affecting industries. 
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Are new movies longer than they were 
10, 20, 50 year ago? 

~~~.~r~~~~ira~ ~:~ ~~°~r~~ E ~b.c~r~~ 

Przemys~aw µFollow 

If you like to watch movies and I mean a lot of movies, there is a 

chance that you noticed that movies are getting longer and longer 

nowadays. When was the last time you went to the cinema and 

watched blockbuster which was shorter than 120 minutes? More and 

more movies (thank you Marvel for encouraging this trend!) have also 

scenes ai'ter subtitles, so you wait patiently all the way till the end, 

even if your bladder is killing you For some time already. 

These are the times when you could think "Gosh, movies are getting 

ridiculously long lately". Are they? I asked myself the same question. T 

discussed the matter with some fellow movie lovers. They had similar 

feelings. That wasn't enough for me. I decided to use my data analysis 

skills to investigate this issue. In this article you can read what I have 

found out. 

Dataset 
There is no better place to l.aok far data about movies than IMDb.com. It's 

the biggest movie website in the world. Developed since 1990 (sic!), its 

database includes around. 5.3 million titles and 9.3 million persan.alities. 

That's unbelievable, but it started a.s the list of actresses wiry beautiful eyes 

(for real, check IMDb history on Wikipedia). 

IMDb data is available for personal use on the IMDb Datasets page. We 

don't need detailed database for our study. In our final dataset we only 

need three columns for each movie: 

1. Release year 

2. Runtime 

3. Number of votes (to filter out niche movies) 

Unfortunately, we need to download two datasets and join them later. In 

tit.le.basics.tsv.gz there is a lot of data about every movie, TV show and 

episode in the database. In title. ratings. tsv.gz there is info about number of 

votes and average raying of items from the database. 
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Let's sr.art writing our movies_data. py script with crunching this huge 

amount of data and preparing it for further investigation. 

irri~ox't_ p~icidas a_; ~~d 

# Lowr:load data from IA~IDB we~site 
;{ Data description t;ttps:/;wcrw.iric~b.corn%iiirerf~ces! 
ll~o~.~.i.es - pd. :r.c::ad cs~.~ 

~; `hT..tps://datasets.ir:~dbws.com/title.basics.~.sv.~7z'~ 
c~orr~x>res5ioii-' <~z.:.~.~' , se}~=' \t' ? 

~')'_.'lt'll: ( ~~~1. :I.1:1.!:''. .b<~S:LCS.l:S~,' .gl~~ C3C~lvTI .~.C?<~at:3E`C~~ 

Tdi:lil~S = jJi~. r'Pn~ C.SV 

`h~tps://datasEts imc~b~as.com/tit le. ratirr~s.tsv.gz', 

prinT ! "`r.ir~e.ratin~~,, ~.sv.gz" downloaded' } 

print (movies. shape) 
~7'J I11_ (Lc1t.1.riC~S . St:a~~e 1 

>%:>•`title.basics.t~v.gz" c:own~.oa~e:9 
>»„ ti.`:].e.r.~31~ir~gs.tsv.g::" d~wnl.c~ad~::::i 

So far it looks good. We have two rlatasets. One lids 900k rows and 3 

columns, the other has 5.5 million entries and 11 columns. Both datasets 

have tconst variable, which is wiique id far every title. We ca.n mere 

existing data on this column. 

# Merge ~..:;~ra on `tcor:st' , ~ti~~;ich ~s unique _' d for ary `itle r: IMDp 
~C~tC1 ~.~JP. 

ITiOV1E?S - pG.ntE?1"':~E?(!TiGV1ES~ Y';~lY_1riCf~~~ Y~II~~~r!~OI';5~~ 

p=i.rt (movies. shape) 

In total there are 9001c unique titles. 

Getting rid of unnecessary data 
Now we can investigate our data further. There is a column called titleType, 

which indicates if the title is a movie, 'I'V show, episode, short etc. 

~~:r. S.r~t (ru~:,ies f `t.:i.t.1~:~`Pype' ] . un:i.~~i.ie. ( 1 ) 

:?>[`~;}?Ci:Cf:' ~T?'l0\%~.C~ ~f:.~lT`'ICiVJ.C:~ ~~,:;~~E?C:LE'S~ ~i::'JF:p1SOC.~i:'~ ~tVJ}"IC~1'i~ 

~tVT~1C11 t?T1E?S' ~tVjJt?Cldl~ ~V1C.{BCi~ ~Vl~'~~0~~:~:?lE'~ f 

There are 11 types of titles. We are interested only in movies, so we wi11 

leave in our dataset rows marked as movie and tvMovie. We could argue if 

we should consider TV movies, but in the final dataset they contribute for 

only 5% of all titles and they don't change the results, I checiccd that. 

IRUV1Pti; — ITtOVlE'.S ~IiIOVl~S [ ~t1 ~lE?~I~j~~G~ ] .1S1I1 { [ ~TROVIF~~ ~ ~tVP"1UV1F3~ ] ) 1,

print (moV~P.S . Srt3pEF 
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The numUer of titles dropped to 271k. 

Another thing we should consider are possible genres of the movies. We 

need to be sure that we coilsidei• only feature movies, not documentaries 

etc. We can check the genres column. 

genres - m~:~:~:i.es; `r_,~nies'~ .un:i.que( 1 
len (ger:res j 

>i:31~ 

There are 1313 unique genres i IMDb has a weird way to build database, 

because there is only one column for the genre. If a movie is drama, 

comedy and fantasy at once, it will be written as Comedy,Dr•ama,Fantasy. 

After looking through the array, I could find for example: 

• Documentary,News,Sport 

• Siography,Drama,Histoiy 

• Documentary,War 

• Animation,Mtlsical,Sci-Fi 

• Crime,Documet~.tary,Sport 

'1 his column is a mess. Since first draft of this article to publishing it 4 rtew 

genres were added. Fortunately, we don't need to deal with this. lNe only 

want to filter out documentaries. Pandas has a great tool to filter rows 

containing some string. 

ITtOVl23 = ;CipVlE:i~IROVl@S[ ~CJEI:T'ES~ ~ .S`t'.CO?1~31.rS( ~LOCUITtE'P.tdZ'~~ } __ 

Fr:~ .;. s c.~ ~ 

Finally we have only the movies we need in our data. Now we can drop all 

unnecessary columns. As stated before, we only need three columns: 

1 

star•tYear —represents the release year of a title 

2 

ruritirneMint~tes —primary runtime of the title, in minutes 

rturnVotes —number of votes the title has received 

IRi~V1F? -= IiIC~ViE?.S ~ ~ ~St.~iZ'tYC?,~1i'~ , `rur;timel~Iinutes' ~ ~(illI[lirO~F~'S~ 
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In the end we need to change data type of those columns ro numeric and 

drop rows with missing values. 

Ec.~r. c::olumn :i.n mop.~:i.~s.r..c>lumr:s.va].u::~s, i::~:~l:i.st ( ) 
1110V1i?S ~CO~ UITiI"~f = ~1C~. }O TtIlI(la_21C (I"(lOV1P.S ~Ci.l~,~mr,~ , errors=' coe,.r,~, ,

IRQVIF':; -= IRCJV18S.i.~r'U(~l"!c1( ) 

prir:.r (n~~oV_E?S . Sr1~~P ~ 

»>(19'?552, 37 

After this step our number of movies dropped to 197.5k. 

BefaY~e we continue with further analysis, it is goad to check descriptive 

statistics of our dataset to determine if everything looks all right. 

prlrit (MOV~pS.CI~Sr'Zlb@ ( ) ) 

»%~startYear runtimeMinutes r~urnVotes 
>:>%couc.t ~9?~52.000OOU 197552.000O~JO :1. .9%557_Oe+05 
i•»m<::ar: 7.9 ~~ .940932 94. 9294 ~3% :3. r.>4381.9e~i 03 
-~>>std 2~.?580Ei8 29.~~67162 3.1735~~E+U4 
?>min 1894,000000 L.i)UU000 5.000OOOe+OU 
>:•>?..~% 7.973. OUOOOi 83. QOOv~)0 ~. .7000OOc ~ G1. 

>0~ "1G96.OUJO~)J ~2.00UGOC) 6.501)~:)Oe+()1 

>>>ma*; 2(~19.(ipU(iO0 57F>i).000O00 ?.0>gFi73c:+b6 

We can notice that at least one movie is only 1 minute long, which doesn't 

look right. There are probably some mistakes in the database. 

Accoz~ding to the Academy of Motion Picture Arts and Sciences, an original 

film needs to be 40 minutes or less to qualify as a short film, whereas a 

feature film is more than 40 minutes. That's a great rule to drop movies 

which are ton short. 

m;~vies = rnov~eS ~111i:V].t'S [ `r~.irtirneMinutQs' ] > 4~~ 

What's more important, we are only interested in popular movies. 'There 

are thousands of movies in TMDb database which have only a few dozen 

votes. They can skew our results. Let's say a popular mo~.rie is the one with 

more than 1000 ratings. We drop all movies which don't apply to this rule 

(good bye thousands of TAI movies and garage productions!). 

r,<<~~~:i_es - rr~~:~v.esmc,v.i.c:s[ `num~Tc;Les' ; -- 1U~?U1 
~?rinY. (r,~~c;v'_es . descrik~e ( } ) 

>;~`~start's`ear run~im.?Minur..es ntm-~~~ote,~ 
%;~~cour:t 21951.000000 2795'1.0000t?0 2.7951DOz+U4 
»>rr~ear 1.995.441.1 F;5 10x.99:3167 2.499047e~i~Q4 
,̀>;~~td 31.236%80 22. 3051 Q:: f3. a."18(?yQe+04 
:>;~min 19i1.00c~000 43.000?p0U i.000~d0e+03 
>>:>25~ 1986.000000 9?.000~~00 ~.679000e+p3 
:>i5!.)4 2003.G(.?OG00 ].0O.t7i)C0!.)0 3.4400(.)Oe~~03 
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>::.:>~~~ ?oli.co~~ooc~ 114.000000 i.~9~o00~+0~ 

>rtax?,07.8. i~000U0 450. OOOOOC 2. 02967;se, 06 

In otir final dataset there are 27,951 movies. '~I"he shortest one is 43 minutes 

long and the longest is 450 minutes long (the price of Iron Bladder goes to 

anyone who can watch it without bathroom break!). The oldest inovie(s) is 

(are) from 1911. 

On average every movie in our clataset have almost 2Sk votes, but the 

standard deviation is 81k, which probably means that the distribution is 

skewed right ~~ncl the mean is overvalued by minority of movies with huge 

amount of votes (there is at least one movie with over 2 million ratings!). 

Median loc7ks closer to re~~lity, 50% of movies have 3,44Q votes or less. 

Now we can szve our data to CSV and move to a new script. This one takes 

a long time to execute. Python needs to download in total over. 100MB data 

and process it few times. If we start over with a new script and sm~l.ler 

dataset, our workflow will be much faster. 

TClOV1P.S.i.:i CSJ( ~?l"li:V1P.~.C~~:~ ~ lI1C~F~=k'r71SP.~ 

prir;t ( `Succe~;s! ' ) 

%>>Surcess! 

New dataset has the size of 515 KB, less than 1°/~ of the original ones! 

That's how you get rid of irrelevant data! 

Looking far the first year to use in the study 
Let's create a new script called movies.py. 

import pandas as pd, \ 
matpintlib.pyplot as plt~ 
n;~~t~~.1.01::]. .i:>.patcY~es as mp~t.ch.es, 
r~~+:plc~tl~.b.line.~ as rr:lines, \ 
seaborr. as sns 

movies = pd.read csv('movi?s.csv') 

We should start with thinking about the fit~st year of our studies. 

Cinematography in the beginning of XX century was still in its infancy. 

Thet•e were not many movies created back then and most of their were just 

short presentations of new technology and experiments. Let's make a 

histogram with a number of titles in our dataset from these early years of 

movie history. 

plt. "!ist (,rnclvies [ '.~t3Y'rYP,d2 ~ ] [I(IOVlA.~ ~ ~ startY~ar~ ] ~ ~.~~4:?~ 

plt.title;'"Io~Tie~ count') 
plt.xlabe~. l ' '~ear of r~~le~s~' } 
p.].t .yl.abe.'••. ( 't~Ti.imber.~ of: mcr~r:i.c-;~ ' ) 
plt.showO 
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Ok, somewhere around early 1930's number of movies starts to increase. 

Let's take a closer look at the years before 1930: 

plt. ni:,t (mov~u~= ~ 'startYe:tr' J [mo~a~~ ( 'start Year' ] . 1930] ) 
x~lr_. t:i.tl.e; 'Mov:i_e5 coi.tii_' } 
p1.1:: .~7.~k:>~~. ( 'YE'.cZr v1'. :rel.ease' i 
plt . ~,~labe? { ' D1umY~er ~f movies' } 

These are just histograms with default numbers of bins (10), we just use it 

to quickly visualize our data. If we want to know the exact number of 

movies in our datasct, we should instead look at the table (or create 

histogram with more bins). 
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~iZ'lI~lt (IRpV.E?~ [ ~ StiJ.I t'YGel ~ ] [IRCiV.E?u [ ~ startY~aY. ' ~ I~~1G~ .v~ilue i:our~t:i 

>>>19].1.0 ]. 
>i913.C~ 3 

»?1914.0 ~l 
»>7.915.0 3 
;~>>1916. Ci 2 

>1917. t3 c 
,~>%1g7.S.0 5 
»>"191~j.0 10 
'-;>>"1920.0 9 

>:;~l.Al2..;; 9 
»>1~a23.~~ "10 

»:i g'.5.0 1.~i 

?1927 . ~ 22 

>;>1930.G ~2 
::>,~931.G X39 
»19:3).0 48 

.`>?1933.0 51 
>~~193rd. '; 12 

»19:3F.0 6F3 
»>1937.0 52 
l?j ~. ~).:35 . ~i 4 F 

There is only 1 movie from 1911 in our dataset and 1924 is the first year 

when the number of titles is higher than 10. This is not enough data to 

create reliable results. We need to decide what year we should start with. I 

decided to use the same rule of thumb as with popular approach to normal 

distribution. According to that, minimum sample size to create it is 30. 

Naw we can calculate starting year of our data. 

st3z~t year - U # Th .s w:i.11. b~~ si~ar.t:iri~7 Ye'az~ c; f: the ciaC:a. 

# ~reat:e data name with yQar as ~a.rst roltimn inr.' movie COIlI1~ as 
second. 

ITiOV:1C'S_ ~:iF~7' ~jE?~~Y' — rClC7Vl EJS [ ~ Stcl]"tYE?::17' ~ ] . V~~ZU(: Cf~ilrii~u (i . s~~.r.~L 1 II~~C~f.. ( 1 

Thc~ yr.:~ar.~ i.s Sri .r~cie c~~e nevi :i.t: as a c:;:>1usr~n. --
movies_per_year_df pd.DataFrame({ ~yea~': mo~ries_per_year.inde:~, 

'movie count' : rnovies per yF~ar.Vd1U~:)_1}} 

for i in range (0, len(rnovies per_year_df)): 

year movies per ,~ear_df.iloc[i, U] 

rn• >•a:i.e c:ourit - rnc:>~;;:i.~::s per. ~;,_,~~r. df. i.l.c.c(:i., 7.~ 

# Cr:ec,•k if in a given year there were n-~ore than :i0 movies. 
if movie count ~ 30: 

ICiGV1F3u_~)E?1_~~E3i1~'_C~Y — ITIQV iE?5_pE?Y'_year_df . i_• oc [ i : , J !} C;ro}:> 
yeax.~ r~fore c.~tarrent one in the loop 

# Cheer: whether ttie rest of years have movie co~int above 30, 

if r:ot, tYie lc~~p ~'Otii.lfiilE' . 
it TF ~~vez:y year 1~~.t't ha ~ mov:i.e count above :?0, t.t~~e loop 

k~reaks anc~ tae h~vF~ t]:F, arls~rer. 
if ;illRl(ITlOV1E'.S per yea:.- df['movie i:c~unt' ] <: ?Oj -~- L: 

stazt. year. ye:;ar. - -}~rF~k.... 

pr_i.nt. (sta~t yeas) 

>:~>Na:~te: startYear, dryPe: int64 
->: ly:~l . 0 

Our dataset will start from the year 1931. Of course, we could take a quick 

peels at the table above to determine it, but the goal was to practice loops 

and conditions to automate the process in case of more complicated data. 
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movies = mov~esrnovies['startYear'] .= 19;1] 
pr.~ir~t (mo~,~~es . de _.c:;.r. i.Y~e (! } 

>startYe~r rur~tiirieP~iinutes numVotes 
>•count ~'.7743.000OUO ~7'143.O00000 '%. '77430Uc:~{_04 
:=>:r•.-~ear. 199`>,4.713~30 105.04f3"156 2.50`r714e+()4 
%~%std %0.4t~72t33 22.103663 L~.Z~iJ?9e+04 

%m:i.n 1. ~a31. .O(.)0(100 4:3.Odi)00O 1.0(1000(.lE>._fi;:i 
»%w5`~ 19'r~6.000n,00 9"1.0~10t;Q0 1.6r,40OOe+C3 
»>50~ ~CO3.000OOC~ 100.Q~C~i.~OC, 3.4~9000e+03 
»75~ 2U~.1 , 000000 111 . GOOOOC- 1.205~00r_+0.~ 

>;.;,m~-~x?.i).'..8.00000(.) 450.000OJC 2.029673,+(1E 

Our final dataset consists of 27,743 titles. What's interesting, the median 

release year is 2003, which means that S0~/o of all movies in our dataset 

were released in 2003 or later. It means that people mostly watch and rate 

new movies. Median for runtime is 100 minutes and the dean is 105 

minutes, which looks right. 

Getti ng to the point 
bet's plot distribution of runtimes. We limited. it to 40-200 minutes range 

to ir~~prove readability. There are not many titles longer. than 200 ialin.ures 

anal 40 minutes is lower band of our data. Fvery bin co.rrespan.ds to 1.0 

minute range. 

pl.t.t~~:ist: (,rnc~vic~~s ' :r.unt:i.rneM:i.rutes' i ~ rangy —(90, )i)C) , b:i.ns-16, 
ec='binck'? 
~~lt.ti}le; 'i~lovies ler;~;~th' ) 
p].t. . xl.abe]. ( 'IKinutc::s' ; 
plt.ylab~l ( 'NlznJ~er cif movi?,~' i 
plt.shnw( i 

1'he most popular runtime is 9U-100 minutes. Vast majority of movies is 80 

—120 minutes long. 'Phis is consistent with our movie-watching intuition. 
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Let's find an average movie runtime by year. We group dataset: by year and 

get descriptive statistics of every subset. 

S~:.c)t::I.S?:. :I.i'S ~3rc:3iipc~:;~i -- rnc>~;r:i.~~s[ `r.un.t:i.meM.i.n~.~::.c~s' ] .C"~T'(~i]'C;}~~~i(tTOV].E`S 

We can create a plot of this data. Besides average movie runtime we can 

also create confidence interval based on the standard dcvi~tion. We will 

use simple formulas for that: 

avg :rur:t:i.rrie t:>y yeas. - sl::~-~t:i.sC.:i.cs gro~.~~~~~d; 'rnc~az~'] # Mean. ..... 
a~;q runtin-~e lower l.~and = stata.st_ir,~ grotipec~['maan' ] -
:=.ta~is~ics grcup~d[ 'std' ] # Lourer banr~ of data cr~at~d using 
st~~nd~,rd dev~at~.cn, 
avg r~.~ntirne 1zppPr b~rc~ = statistics ~.~roupe~[ ~ITlP.d17' ) + 
sta~is~ics grnuped['std'] # Upper bane of data. 

Let's create the plot: 

f::i.g, a: 7. - ~~.'•.t.sut:?pl.c:>tis( :f:'i.gs:i. :e-(1(i, 5i ) 
ax1.~~lot (av~.~_ruritime by_year, color="}'?ZUF'~~ 
~ix1.~;l.ot(~:zvg I:UIl~l([lP loaner band, c~~lor-"~qu~:") 

-- -- - _~~ ~, ~ ax7. .~.~].oC: (a~,~~J z.~.znC: i.rnr:; upp<•:r. k:>and, c;~~l.c>:r. .. aqua 
axl .till b~twe~n { ,t:~tisr,ics gro~.~ped. index, avc7 r~~ntirne lnvaer bar:::i, 
avg runtime upper band, racecvlor='aqua') # Fill spare between 

k>ancis t:o c:reate~ conf:a.~:ier~ce .i.nterval. 
aLl.set title('Movie~ rt.nYime by ye~r'j 

axl.se~mmyiabel('Minutes'j 

ax~.set :r l.abel. t ~Releuse year') 
arl.se~ ~~irn(1931, 2(`118) 
legend ~r_~1 - mp.~tches.Parch;color='•~r~ua' , label-'Mean +/- star:~ard 
C'~~~Vlclt].OIl~ } ~ TJgE?i~ T?1jJ~rCt]E:S Y_(~ i:Y'E?ii~E? reCt~ingt<lar fur a ZG'~E?I1Ca. 

l.r>gc::nd ]. :i.rie rn.l.z~i:~s.I.,;.r~e~D( C1 . I.l~ CC>.].oi:. Y>J.uc .at_>e1. . T~T,.3~i 
r~.~ntirne' } 
~ax1. .l~gen.d(Y~andl.~s-[ler~end_l. _rie, leq~rid_`;d1 1 # I~Tice leq~rid wit_t. 
rei,tangu]. ~3r. ari~~ l. :i.ne. 
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Looks like our intuitive thinking about movies getting longer was wrong. 

It's true that in the first decades of cinema movies were shorter, they were 

on average 9U minutes long in early 1930s and reached 1U0-110 minutes 

in mid-`50s. Since then there is no trend in our data. Also the conficlence 

interval is fairly consistent with 80-130 minutes runtime. 

However; it looks tike 2018 can be a beginning of new uptren~, because it's one 

of two years in movte history when tl~e average runtime was Zonger than 110 

minutes. It's too soon to speculate, especially because 2018 didn't endyet and 

the number of mo~~ies getting at least IOOU votes will incrense faster than for 

other years even in early 2 19 {there are 597 titles in our daraset from 2018 

and 955.fram 2017). 

We can wonder what part of our dataset was considered when creating 

confidence interval. It's easy to check that. We need to find a number of 

movies longer (shorter) than lower (upper) band cif the confidence interval 

and divide it by the number of all movies from given year. 

peirentac~e_of_inclta!~ed_movie~ = 
for year in Jt~tlJtics ~~rouped.index: 

ITlOV1E?S YY'OI[i YE?c1Z' - IROVIF~S jlitOVlE?S ~ ~.`~,t~iY't~f_?~Y ~ ~ --- j~E?clZ'~ 

(3V~.~ T'l~I'it ilTt~ low = avg runtime LOWPT G~~3riC~ [ 1P.i. (VPdL") ] 

ava runtime up = avg runtime upper band[irit(year; 

rnc;v.ies .iiClt.]C~~C! = Tllgv:i.es i~ror~t ye~~:r. (rnov:i.es :i-r.~om ~~e~~:r. 
[' :r. i..~it: irr•.~~M:i.nut:e~' ] ~ a~rc~ :runt r.nu~ lows [rno~J:L(:'3 :~.CCiRI ;J8r3T: 

('t~tlntirr:eP•iintztes' J avg rt.nt~n~~e tzpl 
per~~entage_o~_include.d ir~~vies.appe~id(len(rnovies_included)/ten 

(mov:i.e5 1'x.~:~rn yc:~a:r. ) i 

Now we can add new column to otir stc~rrstics~=rouged data frame: 

~~.tatistics_~~rvuped['inclu~led_mo~sies_uerc'] _ 

pe~r~er;~age-c~ iilcludec~ ~;~ovies 
pZ'lrit (Sf 3t 1SY 1C':S_C~'Z'~t1pP.i~ ~ ~ lItC111~P.C{_1RCVIP.S_~.?E?Ti: ~ ] . C:~SCY'1~:~2 (; } 

»>Cotznt ~E~ . 00000 

,~>>std 0 . G5866 

>%>50~ 0.;86';3 

:.»mix 0. 9'%~ :,1 
:~-»N~rne: included movies pare, dtype: floatt~4 

On average 78°/v of movies from every year fit into the confidence interval. 

We can add extra line to our previous plot showing this proportion by year. 

# Maln p:1or.. 
fig, awl - plt.subplors(rigsize-,10, 5)) 

:-~YI.rJlOt (~iVC~_T'U(itlIllC'. Y~~~_~jE'~iY'~ Cp11~1='=:~~k~]_1.~E~~~} 

:~xl .plct (~~~rg _:rur~t. :i.me lower. band, cc>].cr..-"aqua") 
axl.plot{avg_runtime upper band, color="aqua"j 

tix1. . till between (stat.i.sti~~s c~:r•ouped. index, avc:~ ruTiL:i.nie lower ~.)~iI1C'~~ 
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avy ruryti.rie. upper• Y~ar;d, f~:~~eculor-'aqu~i' ) 
a~;l.sei:: C. '.t].~~( 'Mov:i.es _runC.:i.me by y~=:a.r' ) 
a~l.set _' ,sbelf'Minutes') 
~ixl . 5e; •~, ar~e1 ( ~ I~ele~,..;e year ) 
ax7. .sc:t. ~i.:i.m;7.93]., 'r.'.Ol.H) 
# P1oT. with proportions 
ax2 = axl.twinz(} 

ax1.pl.c>t (stai~.isl.ir.:s g:rouped(' :Lnc.ludc~~ movies ~~c:r.r.' ), cc;).er.~-'r.,].i.ve' ) 
a~2.set y~ab?1('Proportion') 

plt.~i:hline(y=0.70, color='red', linestyle='dashed'] #Add lino at 
0. ;0 
.~.E`C~e['tCl Si:i -- 1'(1~Jc.~L.t::}"1.E'.S.F'c1t:.C~1tCC~ .():C'— t c7C~U~. ~, lrabc~~].-~I~2ei~!"I. 'h/~— St. c1T'iC~~1.CC3 

deviation') 
leyerid li;ie - rn' inN _.. Lir;e2D ( [ j , ~ ] , color-'blue' , lauel-' P~1~ar: 
r.~~..ini~:i.rnc~ ~ j 
LP.~P.Tli~ ~l ilE? 2 = M.~lI3?S . ~,lI7P;~'U ( ~ ~ , [ ] r CG].pY'= ~ ~i.~1VA ~ ~ 

label=' Pro~,o7~tinn innludec? in CT' } 
~. as :e:r. - . . ..~ ~e..- ,. :rc~:,or.~I:: io.~ 
(7. '7', 1i11P:at}%1~='r~~.,l^:eci' ) 
~xl.legend(hand'es=[legend line, lagen~l sc~, legend line 2, 

c~l~i•r:er~ li:i~] ; 
~:~]. 't .she •w ( ; 

The plot looks a little messy, but the message is clear. Since late'40s our 

confidence interval contained mare than 70°/n of titles every year. 

bet's create another plot, this time with median and interquarti.le range and 

check. the results. We are mostly interested. in the confidence interval, 

which will now contain 50%movies. 25% of the shortest titles and. 25%~ of 

the longest ones will be outside the blue area. 

# nar..a 
avg_runtime by_,-ear = s~ati~t~cs ~LOUZiE!~ [ ~ J~~''o ~ 

~V:a_Y't1P:tl.TitP_'_<i~t.C~l' }"~:~I'?Q -" .ircltlut' C.S_C~lUl.l~liyCj~ ~~ rJo ~ 1

avg :r.unt:i.rr~e.. ups>~::.r bar:ri - s!~at.:i.sl. .ce _grour~~ed[ '75~' 1 

~# Plot 
f:i.g, ~~xl. - pi.C: . ~ubp7.ots (f::i.gs:i. ~e:- (1.0. 51 ) 
ar1.p1_ot.. favg runtimeC.~Y YF?c^_L'~ co~or="'blue") 
axl.pl~t(avg_runtime_lower band, color="aqua"} 

~YI.p1Ut {~iVC~_L'UIiC1.ITtE'._llP}:>E?r_Y~~1Ci~.~~ COIpL"=-'~~iC~llrt"j 
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axl.fill b<_~twe~eri(st:~tis~ics yr.ou}~~ed.inde:•:, ~i~.rq ruriti.ne 104.E=~r bind, 
avq :runt:i.me upper. bar!ri, :f'r~;::ec:c:>loi:-'aqua ~ ) -- - -
a1l.set title(':~lovies runtime by year'} 

c1X1. .SP_t y1.117e.1( 'Pi7.ilU~E?S~ j 

~Zxl. .sc::t .~l.:~be]. ( 'Rel.r::asc:: ye_a.r.~' ) 
a~:l.se±; 11im(1931, 2018) 
legend sd = mpat~nes.Fa~cn(coior='.aqua', label='Interquartiie 
ra.nye') 
legen~~ linr~ = mlir,es.Lir.e2Dl f~ , []~ color='rlue~, 1abe1='Median 
runtime'? 
zixl.lec.~erid(ti:~ndl~s-[legena line, leyerid sd) } 
p 1. t:. sly o~,a 1, 

Here we also cannot see any clear pattern. Howe'v'er, the jump in recent 2 

—3 years is quite high. Still, it doesn't mean this is the start of new trend, 

but'we should check that sentiment in the future. We can also notice, that 

the median is on average lower than the mean. It fluctuates around 100 

minutes, about 5 minutes shorter than the mean. It makes sense, because 

mean is ~.ffected ~y a small percent~~~e of long movies and median is just 

the centr~~l value from every year. 

OK, so now we know that movies in general are not getting longer. Maybe 

our intuition wasn't wrong and it only happens with the most popular 

movies, the biggest blockbusters. We can. create few more plots and every 

time consider smaller sample of most popular movies from every year. 

Let's take a look only at movies since 1960, so we can have a closer look at 

data most interesting for us. Maybe if we take only 50 most popular movies 

from every year, there will be some trend visible. 

.... m~~vic_s siric~e 1960 =~ moviF_5[ir«vies `startYr;ar ,- ~ 
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Because we want: to checl: few different values, we can create a function to 

return statistics about n most popular movies from every year. We can use 

it later. 

C~E?f tJ~> Cl T[:UV i F~S (i:~1ru~ Ilj 

t'O1J_I7_IT:nV7.c?S_pE`L" yAdY' = Cldl:3.~~Y'Cil:jJ~~11 ~SC,dYt~'P.ctT:~ ~ .!iF':yC~(I7~ 

Stilts - top_n_m~vies_pzr ,,•Parj `runrimeMin?ites' ] .c~rpllp}:~1~ 

COp ri IROVIF~S rJE?Y' '~L-:i3r [ ~:itartYeaY. ~ ] ~ ,C~C'SCY~.~~? ( ) 

r.ei::~..irn si~~!:.s - - 

Now we can get the data needed and create our plot. 

statist:i.c;.~ gs•oup~~:~ 50 - tt~p ri mr~vi.e:: (ITlO'J1C'S s:i.rice 1360, 50) 
# Da t: a - -- -- - -. --
avg_ri.intirne_k~y_year =statistics grc~l~p~d_50 ['mean' 
avy runtime ~.~~wc~r• band =~ ~:t~ti _;tics grou~:ed 5U ['rn~~~aii' ) -
staC:.i.s~::.i.c~, rr.cui~>ed ~0['std'] - -
avq rtintin~« ~..~pper bard = sTaY_istii;s grotipec9 50 ['mean' J + 
~,tatistic~ r.~rouped 50['stu') 

# P1ot 
fig, ax1 = pit.subplots(fi~7size-,?U, 5)) 
FYI,jJl(lt (~iVC7 Y'U1"it7.ITtE? r~Y YE?~tY'~ C`.Q].C~~'::::~~kJlUE?~~ 

axl .plot (avg .runt:i.me .Lower. br~n~:~, co.l.cr..-"aqua") .... 
axl.plct: (;~~~g runT.ime ~.~pper band, color="<~qua") 
ax1.T":ill between(st~,ti.sti.cs ~~rou~~d 50.ir~dex, 
~~vcJ x~ianC: :i.rnc~ .i.c:>wer t;~~rd~ <iVC~ :C'UCIt:1.T!l~ U~~)(_?.0 t:)nCl(:1~ :~d::riC(.i.~.CiI'- c1C~lic] ~ 1 

axl.se~ title ('Runtime o~ 5~ rnnst popul:3r movies b}' year'} 

all.set y_abel('Minu~es') 
arl.set xlabel('Release ye~ir') 
dZl.SP.1' s:illTl~l~~~)~ Z~1't'i~ 

legend sd = muatc}ies.Patcl-i;color='aqua', label=' •4ean +/- stardarc9 
devi::~tion' t 
].cy~~i<:i l:i.nc:, - m1.:i.n~s.T:i.nc~?D( f. J, ~l~ :'01.•;~r-'b1.~.~e`, 1abc~7.--~A1e~r. 
rtintinte' ) 
:.~rl.legE'.I1C~(I1~iIldles==[l~~yend_lirie, lec~end_sd) ) 
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There is still no visible trend. What's more, when we consider smaller 

amount of more popular movies, even the peak from 2017-2018 

disappears. 

What if we take a look at 30 most popular movies? Or 10? We can create 

new plot with means fc~r different values. This time we will drop 

confidence intervals. Our top_n_movies function will be useful to do that. 

R:(-'dIi ~ O = tOp Tl ITlUV1PS ~P,IOVl~^5 :ilL10E? 1960 l~j [ ~ME3I1~ j 

~t~~~ir: 30 — toF> n IROV].E?S (RIUVies sin::e 1960, 30; [ 'i::ean' 
TriE3PJ ~~U = Y:pp_11_i;~i~Vlc'S(ITlOV1GSTS117CP,^Z~a6O~ ~U~ [ ~1Ti8dI1~ : 

mean: 100 = tvp n movies(movies since 1960, 'l OC~)['mean' 
mess: all — to:; ri movie _. ;Tt~ovies ~ ii~ce 19~0~ I.f~Il (IT!OVlE'S sicict~ 1960) ) 

~. ~ r0.i~'c7ri' ] 
— — — — — — 

tr cra<~:-~: 
fig, ax = p11:.;~u~pl~ts(fic~si~e=(~C1, `:, ) } 
~r .} loc (mean 10, c~~lor=-:: 'black' j 
ax.r~>].ol:: (rn~,~zn ".~i), col.c>:r.—'blue' ; 
ax.plrt ;mean . 50, r..nlor="r.ec1' i 
az.plct(mear~ "100, color='green'; 
cIX.1J1.J~ (IT!E'~;1. ~i~.i.~ CJZC?~'—~F)117=~) E'~ 

a~.set title ( 'P~~ovies riir.t-ime by year' ) 
~I. Jpt ylabe'_('P~iinutes') 
~Y. SPt. XZc1 C~E~1 ( ~ ~E~I. F~r15~~ ~y'f_?.~Z ~ ~ 

a~. legerr.' ? la}~els= [' 10 .Host popular movie' , 
'30 most ~;opular movies', 

X 50 n~~c~st: ~?opu7.3r rnov:i.e s', 
~(i0 mast pc~~,.iiar n-~ovies', 

'All popular movies']; 
x,l t . ~huw ( ; 

No matter what number of most popul.a.r movies we take, there i.s no sign of 

trend. When we consider less movies ft~om every year, there is more 

volatility on the chart, which is in pair with our statistical intuition —

smallersample leads to higher volatility. 
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'I o die sure that more popular movies are not longer, let's create a table with 

mean from all n-most popular movies of the year —mean of means. 

t:ota~. IYlf::r111 iJi~. SE>.r. :i.es ( ) 
mear: list = ~r,~~ean 10, n-~~an 30, mean 5(?, mar "1 (70, n~~an a.1] 
i:~dex list = ('top 1Q', 'top 30', 'top 50', 'top 100', 'all'; 

fOY' 1 iIl Y'JIICJE? (~, J} ; 

IT P.<iri 11 = pC.~. ,F'Y'1?s ( [rne<~n I1Sr [1.~ .I7i~?dT? () ] ~ 1riC1~X=[lI1~Pl IiBt ~ 1~ j 

total mean = total riear:.apperld!mean r j 

pr:i.nt: (;:ot:al. rcac;~an) 

>:• ::~~~ 10 ]. 03.7.'••.69'! y 

,~;>>top 5~ lOh.330~03 

%~>%~11 10:i.893~I73 
%:~~dt~rue: fl~at6~~ 

The difference between mean runtimes are marginal, they oscillate around 

106 minutes with one exception of tap 10 movies from every year, where 

the average is 103,7 minutes. As we said earlier, the sample here is sma11 

and volatile, so it doesn't mean that moss: popular movies are in fact shorter 

than average. 

We looked at the movie runtimes year after year. Let's create one last plot. 

This time we will generalize and create a new datasct with the decade 

movies were released instead of a year. Thanks to that we will have smaller 

number of groups and we can create a boxplots for them. 

rnov:i.es by i:iei:;ade — rn.o°vi.es. copy ( I .... 
TftOVi i?S ~y_~~E`C~C{E' ~ ~ St3x't~~'E?dr~ ] — ( (ITK~VIE?:i_~~i/_c~~Cn :P I ~ St:~Z'T~E?dY ~ j i 

1U; * 10;.astypei'in~6~d'} 

T18.riiiX~,i~.00~X—"utcil:'ttE?~iC'~~~ v'=~~2"l1Ilt7_((lEJM1.C1Utt?S~~~ 

dat.=:~~ovies by decade, ~c~lor='li~htskyblt_e', sho~afiiers=Fal..~ e) 

~ilt.ti~IE?~"'lUV1E~'u Y'Ul'ltlItl<? ~~j (~BC~i~~E?~ 1 

~~~.1 t . x l abe.l. ( ~ Dec~~de ~ ) 
plt.yinl;el ( 'Mim.ates' ) 
pl. l_ . eriOb: f 
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'There is a big jump between 1930's and 1940's, then a smaller one after 

1950's and since then the differences are marginal. 

In conclusion, our intuition was wrong. There is no trend in the 

movies runtime. The differences are too small to be noticed. We can 

say that for the last 60 years movies on average have the same length. 

No matter what criteria we take into account, the result is the same. 

Thanks for the read! Now we can go back to witching movies! 

Sign up for The Daily Pick 
By Towards Data Science 

Hands-on real-world examples, research, tutorials, and cutting-edge techniq~~es 
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~~J~ ~C~U ~Oxl~ ~lllte~ 

Opinion 

. . 

s a er o isl a o ee o or a m. 
By Katherine Baicker, Oeindrila Dube, Sendhil Mullainathan, Devin Pope and Gus Wezerek May 6, 2020 

As states begin to reopen, Americans are looking at any trip 

outside through the lens of contagion. Is it safe to go back to 

Starbucks? What about the gym? Nail salons are out of the 

question, right? 

The country faces an ugly trade-off. Keep the economy closed and 

prolong the economic misery. Or open up the economy and risk a 

resurgence of Covid-19, undoing the gains earned through weeks of 

social isolation. 

We believe there's another option. 

https://www.nytimes.com/interactive/2020/05/06/opinion/coronavirus-us-reopen.html 7/24/2020 
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Using 
anonymized cellphone location data from April 
2019, we can measure how crowded 
businesses get. Each bubble on the chart 
represents a business, like Walmart or 
Waffle House. Larger bubbles have more locations 
and customers. 

https://www.nytimes.com/interactive/2020/05/06/opinion/coronavirus-us-reopen.html 7/24/2020 
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Fast-food restaurants tend to be 
small and busy, with a high number of weekly visits 
per square 
foot. 

https://www.nytimes.com/interactive/2020/05/06/opinion/coronavirus-us-reopen.html 7/24/2020 
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Gyms 
have fewer visitors per square foot, but visitors 
linger, increasing the chance 
they'll interact and spread the virus. 

https://www.nytimes.com/interactive/2020/05/06/opinion/coronavirus-us-reopen.html 7/24/2020 
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Sit-down restaurants and bars 
should take extra care when reopening. These 
venues draw large crowds with long 
average 

stays. 
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Some businesses, like some people, are "super-spreaders." 

Through the lens of contagion, a yoga class, a busy corner store or 

a crowded neighborhood bar may look a lot like a wet market in 

China. 

Cellphone data can't tell us everything. For example, businesses in 

low-income neighborhoods with fewer smartphones may appear to 

have less foot traffic. We looked into this, and to date, we have not 

found any appreciable bias in the measures we are using. 

https://www.nytimes.com/interactive/2020/05/06/opinion/coronavirus-us-reopen.html 7/24/2020 
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The anonymized location pings also don't give us any insight into 

how customers interacted or how many surfaces they touched. 

And it's tricky to determine whether people were inside a building 

or moving around outdoors, where air can move freely, and 

infection risk may be lower. 

To overcome some of these limitations, we asked people to rate, on 

a scale of 1 to 10, how often they interacted with people or touched 

shared surfaces at various businesses, as well as how much 

activity in different sectors occurs indoors. 

These numbers help us flag risky industries, like beauty and nail 

salons, that our other metrics didn't. These businesses should be 

particularly attentive to maintaining social-distancing measures. 

https://www.nytimes.com/interactive/2020/05/06/opinion/coronavirus-us-reopen.html 7/24/2020 
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The variation in risk between different types of businesses was 

surprising. People spend twice as much time at electronics stores 

as they do at lawn and garden stores. A display of new phones and 

gadgets is an invitation to mill around; you don't linger over 

fertilizer. Similarly, we found that people spend nearly three times 

as much time searching through the racks at a Salvation Army as 

they do scanning the shelves at a Dollar General. 

Another reason for differences is how concentrated people are 

The same number of customers spaced out evenly over the day 

poses less risk than if they all arrive in a few short windows of 

time. 

Even within a sector, there is tremendous variation. Consider two 

similar restaurants : Denny's and the Original Pancake House. 

Both serve a similar number of customers every week, who stay 

for a similar length of time. But customers at the Original Pancake 

House are far more concentrated (at breakfast, of course), 

producing a far higher risk of customers getting crowded into the 

same space at the same time. 

The existence of super-spreader businesses might seem like bad 

news. In fact, it means that most of the disease-spreading risk 

generated by the economy is concentrated in a small portion of it -

which means that we can resume a lot of economic activity with 

minimal risk. 

Many governors are considering contagion risk as a factor in 

determining which businesses to reopen first. Gov. Gavin Newsom 

of California, for example, has called for reopening "low risk" 

stores such as those selling toys, books, sporting goods and 

flowers. Indeed, in our data, florists are among the lowest risk. But 

toy stores, bookstores and sporting goods stores are in the top 
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quartile of risk. Curbside pickup, as Governor Newsom suggested, 

Page 9 of 10 

could mitigate these risks, but that would be true for many other 

sectors, too. 

But these data alone cannot tell us which businesses to open first, 

and we can't simplify all these different metrics into a "yes" or 

"no" decision on any single business. Common sense and local 

knowledge are just as important. And we should ensure that 

policies based on these data do not have a disparate impact on 

people who are already more heavily hit by Covid-19. 

Researchers have already begun using these data. But to make 

policy, we must work with models from epidemiology. The ultimate 

health consequences of any contagion-risk measure depend on 

health system capacity, available treatments and disease 

prevalence -all of which will change over time and across areas. 

Second, we must account for economic factors. Reopening certain 

businesses will create or diminish demand for others, and post-

Covid consumer behavior with a partially open economy may look 

quite different from before. 

Finally, this data comes from standard operations, but American 

companies are already modifying "business as usual." They can 

continue to limit the number of people in stores, modify how 

employees work and change how customers shop. 

Our research provides a baseline to spur further ingenuity and 

adaptation. With the right mix of numbers and on-the-ground 

knowledge, we can develop policies to minimize both the spread of 

the virus and the economic hardship of the pandemic. 
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Notes: The first chart includes businesses with at least 200 establishments in the data, and the 
second chart includes sectors with at least 300 establishments in the data. Bubbles are scaled 
relative to the product of a business or sector's average weekly visits and its total number of 
establishments. 

Sources: Cellphone location data and geofence files used to calculate establishment sizes were 
provided by Safegraph and Veraset. Business classifications come from the North American 
Industry Classification System. 

Katherine Baicker, Oeindrila Dube, Sendhil Mullainathan and Devin Pope are professors at the 
University of Chicago. Gus Wezerek is a graphics editor in the Opinion section. 
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