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FOW we approach Cities?

Interconnected and Complex
Problems and Solutions

Emergent pattern through socio-
economic interactions.
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observe them?

HOW we can

What are they?



Quantifiable, comparable
reqular  patterns  across
citles, based on which
‘Mathematical” theory can

pDe constructea.
(beyond just cherry pickings)




Viake It abstract, guantitative,
and comparative to make a
clear view of the universal law




-Or example,
size distribution of cities




Z1p1's [aw: tale of many cities

world city populations by ranks, for 8 countries
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-Or example,

size distribution of cities
Size aepenaency



Urban Scaling

PREDICTABLE CITIES
Data from 360 US metropolitan areas show that metrics such as
wages and crime scale in the same way with population size.
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What are the regularities?

-Or example,

size distripution of cities
Size gepenaency

spatial distribution
nternal rapric of economics




Fractal Structure of Population




-Or example,

size distribution of cities
Size aepenaency

spatial aistribution
iNternal fabric of economics




Urban Economic Activities
. 32 milion Establishments: S
Work places in USA '

. Industrial Types (NAICS):
Restaurants, Religious /M
organizations, Lawyers, \Co e

¥ e ]
.-d.l.* A 'l

Physicians... 0

a Snake!

« Opecialization vs. Diversification
- Silicon Valley, Detroit, Phoenix, New York...
- More aiverse: More proauct, restaurants, services

How they manifest themselves?



| Ike species In ecosystem...
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Fingerprints of Cities

- Offices of Physicians (except Mental Health Specialists)
30000

Agriculture, FForestry,Fishing & Hunting
Mining

Utilities

Construction

Manutacturing

Wholesale Trade

Hetall Trade

Transportation & Warehousing

Information

Finance and Insurance

Real Estate Rental & Leasing

Professional, Scientific, and Technical Services
Management of Companies and Enterprises
Admin./Support/Waste Manage./Remediation Services
Educational Services

Health & Social Assistance

Arts, Entertainment & Recreation
Accommodation & Food Services

Other Services (not Public)

Public Administration

Unclassified

New YOork

Offices of Lawyers

Real Estate
Agents/Brokers
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Number of Firms of given Industry




Abundance Shapes
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Universal Distribution

Regardless of Density

B New York City - and Wealth
¥ Chvcago _
j §“tJ. _- |
. SEEL?E:&?QH-Urbana B Common Niche
o Sy ' structures across all
cities
SAME underlying

models for interactions
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Dissimilarity of Cities

Number of Firms of given Industry

- Offices of Physicians (except Mental Health Specialists)
30000

Agriculture, FForestry,Fishing & Hunting
Mining

Utilities

Construction

Manutacturing

Wholesale Trade

Hetall Trade

Transportation & Warehousing

Information

Finance and Insurance

Real Estate Rental & Leasing

Professional, Scientific, and Technical Services
Management of Companies and Enterprises
Admin./Support/Waste Manage./Remediation Services
Educational Services

Health & Social Assistance

Arts, Entertainment & Recreation
Accommodation & Food Services

Other Services (not Public)

Public Administration

Unclassified

New YOork

Offices of Lawyers

Real Estate
Agents/Brokers
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Systematic Shift of Sectors
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Scaling Exponents
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N (1-0)/Y for small i < i0
« fank/ = { o (1 — ) log (A/N) for large 1 > Io

Increases in Productivity, Consumer demand



Why we observe the universal
patterns’

-xistence of an underiying
mMathematical mechanism

Generic city that includes all the
universal properties

Prediction

Ihank you



