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«» |IN detective novels, a "theory" is little more than an
educated guess, often pbased on a few
circumstantial facts. In:science; the word “theory’
means much more. A scientific theory is a well-
substantiated explanation of some aspect of the
natural world, based on a body of facts that have
been repeatedly confirmed through observation

and experiment.




Quantifiable, comparable
regular patterns across
cities, based on wnicn
‘Mathematical theory can

De constructed.
(beyond Just cherry. pickings)

“"Whatis a CITY?
“What is a generic city”
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world city populations by ranks, for 8 countries
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| andmark: Urban Scaling
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' PREDICTABLE CITIES
. Data from 360 US metropolitan areas show that metrics such as
. wages and crime scale in the same way with population size.

METRIC:

e Crime

e GDP
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| andmark: UK Scaling
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Commuting Choice of Mode of
lransportation
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SiGas, maithtenance, TIME

Thermal Ditfusion Model
Epc = / dic'SAT(t) —» Epc/AT =k'S



Thermal Ditfusion Model

&
o
Q

|

10°

10°

10*

o
c
48
=
=
<]
-
—
-
@
-
.

10°

b=1.00(0.15), c=0.03, RR=0.81
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Population Distribution
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Urban Economic Diversity

» Important urban feature

» |Industrial Types
(NAICS): Restaurants,
Religious organizations,
Lawyers, Physicians...

x Every city is special
- Silicon Valley, Detroit, o
Phoenix, New YorkK... _____aSnake!
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“Whole Picture’ of All MSAs
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813110 Religious Organizations All MSAs

41110 Offices of Lawyers O Agriculture,Forestry,Fishing & Hunting
621111 Offices of Physicians B Mining

B Utilities
812112 Beauty Salons .
4210 Insurance Agencies/Brokerages @ Construction

31210 Offices of Real Estate Agents | B Manufacturing
. : ) : B Wholesale Trade
236115 New Single-Family O Retail Trade

Housing Construction O Transportation & Warehousing
238220 Plumbing, Heating/Air- O Information

d Contractors [J Finance and Insurance
[ Real Estate Rental & Leasin

O Professional, Scientific, and %echnical Services
8 Management of Companies and Enterprises
B Administrative/Support/Waste Management/Remediation Service
@ Educational Services
| [ Health & Social Assistance

B8 Arts, Entertainment & Recreation
B Accommodation & Food Services
] Other Services (not Public)
B Public Administration

1 -

||| [J Unclassified
81 110 8312320 D24 . 99 ' 44

484

41618 236

Numlber of Firms of given Industry



INndividual Cities
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Only Abundance Shape
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Industry

v Universal Shape”?
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= Regardless of
New York Gty Density and Wealth

Chicago
Phoenix

Detroit

San Jose n Common NiChe

Champaign-Urbana
Danville

— Equation (1) structures across all
cities

= underlying
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Systematic shift of Sectors
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Scaling Exponents

vvvvvvvvvvvvv

. ranki = { N0 for small 1< 1g;; (1 _ q) log (A

x Increases in Productivity, Consumer demand



| otal diversity of cities

3-digit

4-digit

S-digit

6-digit
—— Estimated
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» Genuine saturation, combination, not captured refinement



Conclusion

economic cons

Cities are unigque in-many. pa

tution; No

substantially fro

«» INherently self-s

imilar not-only in‘terms of -
aggregated quantities (GD
but also of their internal economic fabric.

rticular aspects of their
city-can deviate
M a universal pattern.

helr

2 Wwages, hom

ICIdES)

a step forward towards developing a quantitative

theory of cities.

Collaborators; Luis, Jose, Debbie, Geoffrey




