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Who’'s in and who’s out of the Paris agreement, by total greenhouse gas emissions

Developed country

PART OF PARIS AGREEMENT

194 parties

192 countries + E.U. + Palestinian Authority

China

12.5M
kilotons of CO5-equivalent
total greenhouse
gas emissions

India Brazil Russia
3M 3M 2.8M
Dem. Rep.
Congo Indonesia
Japan Canada Germany 800K 780K  Australia
1.5M M 950K 760K
Central
African Rep.
South . Iran .
Mexico Bolivia UK.  Burma
Korea
660k _O9%K = g0k 590K 3ok 20K

670K as of 2007

Developing country

NOT PART OF AGREEMENT

3 countries

Syria
77K

United States

Nicaragua
16K 6.3M

President Trump plans to back out of the
Paris Agreement, which puts the U.S.
into this group
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Rubrics 1in final project

50% = my rubric

50% = your rubric

Your rubric graded
separately too
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The World as 100 People Our World

over the last two centuries

Democracy

in Data

Extreme Povert

6 not living in
extreme poverty

90 not living in 99 not living
extreme poverty in a democracy

44 not living
in a democracy

56 living
in a democracy
94 living in 10 living in 1 living
extreme poverty extreme poverty in a democracy
1820 1840 1860 1880 1900 1920 1940 1960 1980 2000 2015 1820 1840 1860 1880 1900 1920 1940 1960 1980 2000 2015
BGS|C Ed ucation VOCC| nation against diphtheria, pertussis (whooping cough), and tetanus

14 have not attained

_ 14 not vaccinated
any education

83 have not attained
any education

86 vaccinated

86 have basic
education or more

17 have basic .
education or more | 0 vaccinated

1820 1840 1860 1880 1900 1920 1940 1960 1980 2000 2015 1820 1840 1860 1880 1900 1940 1960 1980 2000 2015

Child Mortality

57 survive the first
5 years of life

Literacy

15 are not able
to read

96 survive the
first 5 years of life

88 are not able

to read
85 are able
to read

43 die before they

12 are able are 5 years old 4 die before they
to read are 5 years old
1820 1840 1860 1880 1900 1920 1940 1960 1980 2000 2014 1820 1840 1860 1880 1900 1920 1940 1960 1980 2000 2015

Data sources: The world population 74BN Al these visualizations are from OurWorldInData.org an online
Extreme Poverty: Bourguignon & Morrison (2002) up to 1970 — World Bank 1981 and later (2015 is a projection). Democracy: Politiy IV index (own calcluation of global population share) g‘\ferfiﬁzg:'zsgeﬂfuries publication that presents the empirical evidence on how the
Vaccination: WHO (Global data are available for 1980 to 2015 — the DPT3 vaccination was licenced in 1949) Colonialism: Wimmer and Min (own calcluation of global population share) . world is changing.
Education: OECD for the period 1820 to 1960. IIASA for the time thereafter. Continent: HYDE database 11 Billion 1.7 Billian
Literacy: OECD for the period 1820 to 1990. UNESCO for 2004 and later. Child mortality: up to 1960 own caluclations based on Gapminder; World Bank thereafter

Licensed under CC-BY-SA by the author Max Roser.



Breaking down U.S. executions

BY METHOD

Most commen has been the lethal
injection of one, two or three drugs,
some of which are in short supply
after European drugmakers stopped
exports. Many appeals and stays
have hinged on whether alternatives
arereliable and humane.

Electrocution 158
M Injection 1,204
! Firing squad 3
B Gaschamber 11

M Hanging 3
60
L) i
40
. ||‘| I‘ \ ||
|
- | . |
I | I |
1980 1990 2000 2010

BY AGE

Age atthe time of execution has
ranged from 22to 77. Twenty-two
people were executed for crimes
commited before they were 18. In
2005, the Supreme Court banned
executions for crimes committed by
juveniles.

BY GENDER

Three women were executed in
2001, the most since the death
penalty was reinstated. All were in
Oklahoma: Wanda Jean Allen killed
her girlfriend, Marilyn Plantz hired
men to kill her husband, Lois Smith
killed her son’'s ex-girlfriend.

BY REGION

Texas (515), Oklahoma (111) and
Virginia (110) have accounted for
more than half of all U.S. executions.
Colorado, Connecticut, New Mexico
and Wyoming have executed one
person each. The federal
government has executed three.

20s 123 Men 1,365 M South 1123 100
W 30s 547 W Women 14 Midwest 165
1 40s 455 I West 84
M50s 195 W North 4
W 60s- 59 1 B Federal 3 I
South: Ala., Ark., Del., 80
Fla., Ga., Ky., Ls.,
[ Md., Miss., N.C., l -
Okla., S.C., Tenn.,
1 Texas, Va.
| I
_______ - Midwest: lIl.. Ind.. l | |
Mo., Neb., Ohio, S.D. il
; 60
West: Ariz., Calif., i
Colo., Idahe, Mont., I
N.M., Nev., Ore.,
l [} Utah, Wash., Wyo. I
l| ---------------- it b
| ' | |
(1] W , i
N | ‘I ‘ | a
I | | I | | | I | I
1980 1990 2000 2010 1980 1990 2000 2010 1980 1990 2000 2010

SOURCE: Death Penalty Information Center; Washington Post archives and other published reports; “Death Row USA,” by the NAACP Legal Defense and Educational Fund; U.S. Census Bureau.



INFOGRAPHIC @ INFOGRAPHICS

Data visualization is a popular new way of sharing research. Here is a look at some of the
visual devices, informational elements, and general trends found in the modern day infographic.

DESIGN CONTENT

CHART STYLE . FONT . COUNTRIES FEATURED . THEME

f infi ics wi followi . . lati f diff i hi -
Percentage of infographics with the following charts : Sans Serif P Condensed Sans Serif Relative popularity of different infographic themes

32% Serif :
China 22% mogTEcHNoLOGY

” 24% 24% United Kingdom ) B USI N ESSEEﬁli.TURE
it & = - _HEALTH
i Canada 10% EDUCATION

United States — 88%

2

Y @ o = POLITICSzusomo
: ENVIRONMENT
Pie Chart Pictoral Chart Line Chart Bar Chart : Mexico 8% ’
KEY INFO . BASECOLOR . NAVIGATIONAL ICONOGRAPHY © SECTIONS : CREDITED SOURCES . TILE
Percentage of infographics : : Frequency of arrows & connecting : : Average number of sources per Average number of words per
with key: lines in infographics: : 0 infographic: 2.29 . infographic title: 4.36
C | mumere : :
c : X :
B §e (JCIC “RICHEST
H ! : arows : §‘ SECTIONS :
s 29y @ B wihdl  AND POOREST
0 : ines
gz:zr:egye: ;Tber of symbols " NS Y I AMER’CAN
A \ = & S ~ . NEIGH

CONCEPT & DESIGN Ivan Cash SOURCE 49 infographics collected at random from www.good.is/infographics



Replication, self-documentation,
and sharing data

A cautionary tale



Growth in a Time of Debt

Carmen M. Reinhart and Kenneth S. Rogoff
NBER Working Paper No. 15639

January 2010, Revised January 2010

JEL No. E2,E3,E6,F3,F4,N10

ABSTRACT

We study economic growth and inflation at different levels of government and external debt. Our
analysis is based on new data on forty-four countries spanning about two hundred years. The dataset
incorporates over 3,700 annual observations covering a wide range of political systems, institutions,
exchange rate arrangements, and historic circumstances. Our main findings are: First, the relationship
between government debt and real GDP growth is weak for debt/GDP ratios below a threshold of 90
percent of GDP. Above 90 percent, median growth rates fall by one percent, and average growth falls
considerably more. We find that the threshold for public debt is similar in advanced and emerging
economies. Second, emerging markets face lower thresholds for external debt (public and private}—which
is usually denominated in a foreign currency. When external debt reaches 60 percent of GDP, annual
growth declines by about two percent; for higher levels, growth rates are roughly cut in half. Third,
there is no apparent contemporaneous link between inflation and public debt levels for the advanced
countries as a group (some countries, such as the United States, have experienced higher inflation
when debt/GDP is high). The story is entirely different for emerging markets, where inflation rises
sharply as debt increases.

Debt:GDP =90%+ » -0.1% growth

THE PATH
PROSPERITY

FISCAL YEAR 2012 BUDGET RESOLUTION

House Committee on the Budget
Chairman Paul Ryan of Wisconsin

budget.GOP.gov




Finally, Ms. Reinhart and Mr. Rogoff allowed researchers at the
University of Massachusetts to look at their original spreadsheet — and

the mystery of the irreproducible results was solved. First, they omitted

some data; second, they used unusual and highly questionable
statistical procedures; and finally, yes, they made an Excel coding error.
Correct these oddities and errors, and you get what other researchers
have found: some correlation between high debt and slow growth, with

no indication of which is causing which, but no sign at all of that 9o

percent “threshold.”



Table 1. Real GDP Growth as the Level of Government Debt Varies:
Selected Advanced Economies, 1790-2009
(annual percent change)
Central (Federal) government debt/ GDP

Country Period Below 30 30 to 60 60 to 90 90 percent and
percent percent percent above
Australia 1902-2009 3.1 4.1 23 4.6
Austria 1880-2009 43 3.0 23 n.a.
Belgium 1835-2009 3.0 2.6 2.1 33
Canada 1925-2009 2.0 4.5 3.0 2.2
Denmark 1880-2009 3.1 1.7 2.4 n.a.
Finland 1913-2009 3.2 3.0 43 1.9
France 1880-2009 4.9 2.7 2.8 23
Germany 1880-2009 3.6 0.9 n.a. n.a.
Greece 1884-2009 4.0 0.3 4.8 2.5
Ireland 1949-2009 44 4.5 4.0 24
Italy 1880-2009 54 4.9 1.9 0.7
Japan 1885-2009 4.9 3.7 3.9 0.7
Netherlands 1880-2009 4.0 2.8 24 2.0
New Zealand 1932-2009 2.5 29 3.9 3.6
Norway 1880-2009 2.9 4.4 n.a. n.a.
Portugal 1851-2009 4.8 2.5 1.4 n.a.
Spain 1850-2009 1.6 33 1.3 22
Sweden 1880-2009 29 29 2.7 n.a.
United Kingdom 1830-2009 2.5 22 2.1 1.8
United States 1790-2009 4.0 3.4 3.3 -1.8
Average 3.7 3.0 34 1.7
Median 3.9 31 2.8 1.9
Number of observations = 2,317 866 654 445 352

Debt:GDP =90%+ 5 2.2% growth




Don’t touch the raw data

But you can use write_csv()

Use self-documenting code

R Markdown!

Ensure code is reproducible

R Markdown!

Use open formats

.csv; not .xlsx, .dta, .dat, etc.
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When is i1t okay to truncate the y-axis?

When small movements matter




Scale distortion

(Average)

4.6 4.8 5 Stars

Overall Rating

a social cue or made a bad joke, but at least
me where I needed to go, of course he can
improve!

# % 7 7 =This driver sucks, fire him slowly: it
does not mean “average” or “above average”. Too
many of these and I may end up homeless.

Above average,

Below average,
At risk of being deactivated need to improve keep up the good work!

# % % = This driver sucks so bad I never want to
see him again. It does not mean “average”.

# % = Serious offense, maybe the car had
something dangerously wrong with it or he was
doing 120 in a 40 mile zone

* Horrendous; worst ride ever! Threats or acts
of violence Ppossibly made, perhaps a callous
disregard for his own safety

or say something that you don't like, or if there is anything

f1do s e 5
wi > Please tell me verbally so that I rectify
Wtons.) Wc'f‘aufl‘lendlhere,solet'sbeop.:nnldﬁmd e




When is 1t okay to truncate the y-axis?

When small movements matter

When zero values are impossible

Oral temperature

W Sara EBob

100e

75

50

25

0

9am 10am 1lam 12pm 1pm 2pm 3pm 4pm 5pm 6pm

Oral temperature
W Sara HBob

100.5°
99.5
98.5
97.5

96.5

95.5
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When is 1t okay to truncate the y-axis?

When small movements matter

LinkedIn share price

When zero values are impossible

When it’s normal . \

‘_;?’ im not blk im drl
@drldcsta

| delight in LinkedIn's failures as much as the next guy but Y
axis' should start from 0 @qz qz.com/395685/linkedi...
3:55 PM - Apr 30, 2015

m



When is i1t okay to truncate the y-axis?

When small movements matter OBAMACARE ENROLLMENT

i
7,066,000

When zero values are impossible

|
| ' -
°29 5‘? AS OF ARCH 31
When it’s normal
SOURCE : HHS
S TES... TEEN S( f LICK "DIVERGE! S&P FUT A 10.50

8:113 or

Never on bar charts



X-axXils issues
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Seasonality

Daily Visits
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Seasonal effect Day of week effect Trends

Day of year effect
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Simpson’s Paradox

Treatment A Treatment B
Small Group 1 Group 2
stones = 93% (81/87) | 87% (234/270)
Large Group 3 Group 4
stones | 73% (192/263) | 69% (55/80)

Both

78% (273/350)

83% (289/350)

$1,200

$1,000

$800

Median Weekly Wage

$600

$400

2013
2000/

M increased number employed

bachelors+
R

B decreased number employed

aggregate = some college

high school

no hs

ioM 15M 20M 25M 30M 35M
Number of People Employed




Extra dimensions
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Rifle to Fire Faster,” New York Times, October 5, 2017
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Total number of bites

Is the Louisville canine rampage over?
Total number of reported animal bites per year

_
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2011
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Source: Louisville Metro Department of Public Health and Wellness



