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T h e P rOd u Ct S pa Ce Pale nodes nodes are products Saturated nodes are products for

for which country exports less which country exports more than
than its expected share (Revealed its expected share (Revealed
Comparative Advantage <1) Comparative Advantage >1)
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Clusters in the product space
emerge naturally from the
observed co-export patterns.
Countries are significantly more
likely to become competitive at
exporting goods that are adjacent
in the product space to the ones
that they already export. This
makes the structure of the
product space predictive of the
set of products that a country
will export in the future.
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Link color: Node Size:
Observed probability of World Trade in
co-export. Billions of USD
Link color and thickness —40% o 5 Node Size is proportional to
indicates the probability 55% %50 @ the world trade in that product
that a country will export F65% ™ @ (Here we use trade in the year
both products. 440.0 ’ 2000 for illustration purposes)
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Data Frame

Computer Science Approach

Matrix

Physics/Econometrics Approach

(oec_etl) Alexanders—-MacBook—-Pro:Downloads alex$ ipython

Python 3.7.0 (default, Jul 17 2018, 16:48:09)

Type 'copyright', 'credits' or 'license' for more information
IPython 7.0.1 — An enhanced Interactive Python. Type '?' for help.

In [1]: import pandas as

In [2]: df = pd.read_csv("bac192_2017.csv")

1 if RCA 2 1;

M = . In [3]: df.head()
P 0 otherwise. e 8 )3
t hs6 1 J Y q
© 2017 30799 4 251 1.935000 ©.798
1 2017 40110 4 586 1.898607 0.560
2 2017 40210 4 586 54.206000 23.319
3 2017 40221 4 586 11.852000 3.906
L 2017 40229 4 586 4.190000 1.564
In [4]

<>

MATLAB files Installable Python Package
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What are the export opportunities of Chile? (1979)

TOTAL: $3.67B
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CHILE 1979 1996
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source. " Hidalgo et al. Science (2007)


http://atlas.media.mit.edu

AJANCIPLE OF RELATEDNESS

PRODUCTS RES

Tropical Agriculture

o Metal Products
Fruit

~ Mining
#& Beer. Spirits, & Cigs.

Jl Electronics

{i Pulp & Paper

¢ Ships

B Petrochemicals

¥ Other Chemicals

B Agrochemicals

B Meet&Eges

® Misc. Agriculture
Leather

B9 Food Processing

i@ Tobacco

#  Fish& Seafood

o (il

(Hidalgo et al 2007)

@
» D4
=

| .'.-ii

a.n 0.1 0.2 03 o

0.3

0.2

=

Probability of Development in

0.1

=

0.0

Density of Active Me ghbaoring Praducts
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EARCH AREAS

(Guevara et al.
(2016))

PATENTS

(Kogler et al. (2013),

Boschma et al. (2015), Alstott et al. (2(

Performance

Future # of:
B patents
ER citations

Relatedness

Density
BRAZIL (Gao et al. SWEDEN: (Neffi CHINA: (He et al.
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Ceésar A. Hidalgo, Pierre-Alexandre Balland, Ron Boschma, Mercedes Delgado, Maryann Feldman, Koen Frenken, Edward Glaeser, Dieter F. Kogler, Andrea Morrison,
Frank Neffke, David Rigby, Scott Stern, Sigi Zheng, Canfei He, & Shengjun Zhu. “The Principle of Relatedness” Unifying Themes in Complex Systems IX. ICC£2018.
Sorinaer Proceedinas in Comblexitv. Sorinaer (2018)



Q: What i1s ECI?

A. Economic Complexity Index

B. A composite indicator used to
iIndicate a country’'s concentration Iin
various activities

C. A measure of knowledge intensity

D. An eigenvector problem

Answer: All of the above



Economic Complexity Ranking

OEC COUNTRIES PRODUCTS VISUALIZATIONS RANKINGS PUBLICATIONS ABOUT API
Country ¢ 2013 % 2014 % 2015 % 2016 % 2017 ~

1 [ Japan 2.37352 2.31842 2.29751 2.27406 2.30938 e
2 4 Switzerland 2.05181 1.99456 2.15805 2.22117 2.24386 —
3 s Germany 1.84608 1.81367 2.09809 2.08459 2.07537 _~
4  mm Singapore 1.71717 1.71171 1.746 1.79973 1.86534 _
5 <4 Sweden 1.75214 1.6459 1.92429 1.86277 1.80773 N
6 KA SouthKorea 1.82762 1.90646 1.65462 1.69142 1.77613 N __—
7 == United States 1.43702 1.30167 1.8166 1.78168 1.75541 -

8 2= Finland 1.57477 1.49895 1.77048 1.72464 1.70679 -
9 ™= Czech Republic 1.53381 1.52129 1.67011 1.66047 1.6431 _
10 == Austria 1.72767 1.64981 1.68354 1.63921 1.62894 N~



http://atlas.media.mit.edu




COMPLEXITY (knowledge intensity)

What is the aggregate stock of knowledge

Knowledge Intensive Economies are those... Involved in Knowledge Intense Activities

K, = f(Mcp:Kp)

Knowledge Intensive Activities are those... Performed by Knowledge Intense Economie
Kp = g(Mcp:Kc)

K, = f(Mcp: g(Mcp: K:))

K. = M, K,
Hidalgo and Hausmann PNAS (2009)

This measure is technically a PCA of Mcp considering the product of row and column normalized Mcp’s.



GDP per capitain USD [2009]

Economic Complexity (knowedge intensity) Predicts
Growth
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Economic Complexity Index [2008]

Knowledge Intensity

Hidalgo CA et al.,

.05

in natural resource exports [(998-2008]

Growth in per capita GDP, controlling for initial income and growth
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Economic Complexity Index controlling for initial income and growth in natural resource export [1998]

Excess of Knowledge Intensity

PNAS (2009), MIT Press (2014), and Why Information Grows, Basic Books, (2015)




Biggest challenge In developing the ECI?

Introducing a network based measure In a community where network
measures were uncommon

Thresholds! The exact ECI value Is very sensitive to the specific thresholds
used to create It

Data standardization: needing to use symeterized data



O Pull requests Issues Marketplace Explore

Il alexandersimoes / ps_calcs ®© watch~> 1
H H H
e Inn In In <> Code Issues 0 Pull requests 0 Projects 0 Wiki Security Insights Settin
I S S I a I O T H E AT L A S 0 F Branch: masterv ps_calcs / ps_calcs / Create new file Uy
a alexandersimoes adds packaging info for pip Latest c«
ECONOMIC COMPLEXITY
MAPPING PATHS . TO PROSPERITY =] _init__.py adds packaging info for pip
o ; =! complexity.py updates to functions for python3 support
=) density.py renamed from growth -> ps_calcs
. =) distance.py updates to functions for python3 support
O e n S O u rC e T O O I k I tS =) mhat.py updates to functions for python3 support
p =) opportunity_gain.py updates to functions for python3 support
=] proximity.py updates to functions for python3 support
. = = rca.py updates to functions for python3 support
@ o U semmenngine - aradil . (]
=] rca_confidence.py RCA calculation with confidence interval added

OEC (Observatory of Economic
Complexity)

Publications

Conference (Geography Of
Innovation & Complexity)

Utrecht University, September 2-4

Datawheel

Private Sector
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Current state of the art



= JATA.GOV

The home of the U.S. Government’s open data

DATA TOPICS ~ [IMPACT APPLICATIONS DEVELOPERS CONTACT

Here you will find data, tools, and resources to conduct research, develop web and mobile

applications, design data visualizations, and more.
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SEARCH OVER 197,575 DATASETS
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DATA STORIES PARADIGM

N\

. Economy
Integrate Data Extract and Match Build Trade
Entities and Indicators Integrated -Income
. -Employment
A Stories -Industries
. Entities -Opportunities
(Los Angeles, Sellleclilely
. 7 ™~ i Valparaiso, -Quality
. — -Enroliment
Engineer, Coal D — b
. ealth
\ A / Mining, etc) / D — -Disability
. I Variables | __D -Insurance
— -Conditions
A I
/ \ N (Exports, Income, — _causes of Death
Employment, — D Housing
-Size
-Materials

-Distance to Amel
Demographics
-Diversity
-Immigration
-Languages

/ University Admission
A
\ . Scores,

Health Insurance Cost &
Coverage)



DATA STORIES PARADIGM
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AUTONOMOUS GOVERNMENT?S

Automated Reporting
Customs

Al Decision Making

Data Driven Managemen

Housing



OEC

COUNTHIEE  PRUDUCTS  VISUAUZATIONS NAMKINGE  AUSLICATMINE  RESOURCES AP

“‘_:f"" i Which countries export Cars? (2013)
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W ™ Mexico

BATA AFRICA O, Sagels

Data Africa is an open source
agriculture, climate, poverty, 2
health visualization engine.
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Mexico (2019/2020)

PANTHEON

DataChi{g :

The most comprebensive effort to integrate and
visualize Chile's Public Data
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1299 Cambridge Street aleX@dataWheelus

Cambridge, MA 02139 +

@XxImoes

© 2019 Datawheel, LLC
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VARIABLES

Income per capita, logs

Increase in natural resowrce expores

- in constant doltars (s a share of initial GDP)

Initial NR exports to GOP

Initial Economic Complexity Index [ECI]

[ECI] x [GDP per capita, log]

Initial Comtrod of Corruption

Initial Gowernment Effectiveness

Initial Political Stability

Initial Rule of Law

Initial Regulatory Quality

Initial Voice and Accountability

Constant

Observations

Adjusted R

Difference in A

(1)

-0.00202**

(0.000)
0.00228""
(0.000)
0.00351"
(0.001)
0.00380"
(0.002)
-0.00017
(0.000)
0.00004
(0.001)
-0.00097
(0.001)
0.00065"
(0.000)
0.00103
(0.001)
-0.00040
(0.001)
-0.00030
(0.000)
0.01960"
(0.003)
-
0.516

(2)

-0.00027**

(0.000)
000255
(0.000)
0.00314"
(0.001)

-D.00079
(0.001)
-0.00040
(0.001)
0.00079"
(0.000)
0.00237
(0.001)
-0.00125"
(0.001)
-0.00014
(0.001)
0.01384"
(0.003)
i
0.365

(3)

-0.00i19g™*

(0.000)
0.00225™"
(0.000)
0.00357"
(0.001)
0.00371"*
(0.001)
-0.00015

(0.000)

-0.00117
(0.001)
0.00054
(0.000)
p.ooi2r®
(0.001)
-0.00038
(0.001)
-0.00028
(0.000)
0.01935"
(0.003)
If:
0.516

(4)
-0.00213"
(0.000)
0.00233""
(0.000)
0.00367""
(0.001)
0.00435™*
(0.001)
-0,00028
(0.000)
-0.00027
(0.001)

0.00057
(0.000)
0.00073
(0.001)
-0.0005
(0.001)
-0.00013
(0.000)

0.02052""
(0.002)

[:
0.514

0.2%

|996-2008

(3)

-0.00203**

(0.000)
0.00228"
(0.000)
0.00342"
(0.001)
0.00405"
(0.002)
-0.00020
(0.000)
0.00001
(0.001)
0.00080

(0.001)

0.00135"
(0.001)
-0.0005
(0.001)
-0.00015
(0.000)
0.01963"
(0,003)

18

(6)

-0.00136"*

(0.000)
0.00227"
(0.000)
000357
(0.001)
0.00415™
(0.002)
-0.00020
(0.000)
0.00029
(0.001)
-0.00068
(0.001)
0.00078"

(0.000)

-0.00024
(0.001)
-D.0002|
(0.000)
0.0i1918"
(0.003)
118
0.5/3

(7)

-0.00207***

(I0.000)
0.00233"*
(0.000)
0.00383""
(0.001)
0.00384""
(0.001)
-0.00014
(D.000)
0.00005
(0.001)
-0.00107
(0.001)
0.00063"
(0.000)
0.00067

(0.001)

-0.00042
(0.000)
0.01993"*
(0.003)
[i:
0.5/8

(8)

-0.00200***

(0.000)

0.00232***

(D.000)

0.0036***

(0.001)
0.00392*
(0.002)
-0.00019
(0.000)
-0.00003
(0.001)
-0.00087
(0.001)
0.00053*
(0.000)
0.00084
(0.001)
-0.00053

(0.001)

0.0196***
(0.003)
8
0.519

(9)

-0.00202*

(0.000)
0.00235""
(0.000)
0.00369™
(0.001)
0.00467"*
(0.001)
-0.00025"

(0.000)

0.00354™
(0.002)
I8
0.506
1.0%

VARIABLES

Economic Complexity Index

0.213**

Years of schooling

(0.085)

Cognitive ability 0.8 0.875** 0.344

(0.290)

Constant 2‘86|”' 6.888..'

(0.995) (0.562)

Observations 59 59

RE

(1978-1988, 1988-1998, 1938-2008)
VARIABLES ()] @ (3) (4) (5) (6)

Initial Income per capita, log -0.009"** -0.006°** -0.008*** -0.009"** -0.007***

(0.001) (0.001) (0.001)

Increase in natural resource exports 0.055"* 0.055"" 0.0565*

- in constant doflars (as a share of initial GOP) (0,018) (0.018) (0.018)

Initial Economic Complexity Index 0.044"** 0.046"* 0.044"* 0.052"**

(0.01) (0.01) (0.011)

Initial Economic Complexity Index X Income per capita, log -0.004*** -0.004™** -0.004*** -0.004***

(0.001) (0.001) (0.001)

Years of schooling (standardized) 0.008* 0.013** 0.008*** 0.005

(0.004) (0.004) (0.003)

Secondary school enroliment (standardized) 0.000 0.001 0.005** 0.002

(0.003) (0.003) (0.002)

Tertiary school enroliment {standardized) -0.003 -0.003 -0.000 -0.003

(0.002) (0.001) (0.002)

Constant 0.097"** 0.091** p.097*

{0.012) (0.011) (0.012)

Observations 263 263 263 263

R 0.409 040l 0.409

Yes Yes



US Census Site (2017) DataUSA (2016) Planned US Census Site (20XX)
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censis FactFinder (

- Find popular facts (population, income, etc.) and frequently requested data about your community.

Virginia

‘ Enter a state, county, city, town, or zip code: ' cambridge [ 6o |

/ Cambridge town, Lamoille County, Vermont

e ) We found more results for your geography search >> Virg'n'ﬂ ﬂ‘ a3 Gl.‘ln(c

Population
Business and Industry b Census 2010 Total Population

Education 3 659
J Source: 2010 Demoar

Governments

VIRGINIA
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Sausng Popular tables for this geography:

2010 Census

Income » General Population and Housing Characteristics (Population, Age, Sex, Race, Households and Housing, ...)
» Race and Hispanic or Latino Origin
¢ Hispanic or Latino by Type (Mexican, Puerto Rican, ...)

Origins and Language » Households and Families (Relationships, Children, Household Size, ...)

2% &
by
« Demographic and Housing Estimates (Age, Sex, Race, Households and Housing, ...) '

Race and Hispanic Origin 2016 Population Estimates Program 8 ¢ 38 2 9 9 3 56 5 » 0 1 5 1 1 ’ 2@’0

» Annual Population Estimates ‘ ”
Vet Bl
S Census 2000 . “

» General Demographic Characteristics (Population, Age, Sex, Race, Households and Housing, ...)

Poverty 2015 American Community Survey

Show All
¢ Want more? Need help? Use Guided Search or visit Census.gov's Quick Facts.
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Jninsured, under age 65
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8,382,993

Population estimate

323,127,513 Population
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