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Motivation
• Complexity of modelling spatial interactions implies that theoretical

urban literature has traditionally focused on stylized settings
– Monocentric city
– Symmetric locations
– Hard to connect directly with observed data

• More recent research has developed quantitative urban models
– Capture �rst-order features of the data, such as many locations,

heterogeneous productivity and amenities, and transport networks
– Tractable and amenable to a theoretical analysis of the properties of the

equilibrium and comparative statics
– Parsimonious with small number of structural parameters to estimate
– Undertake counterfactuals for realistic policy interventions (e.g., new

subway line between two real-world locations)

• These models help us understand evolving city structures
– Strength of agglomeration and dispersion forces
– Impact of transport infrastructure improvements
– Implications of a shift to working from home (WFH)
– Changes in the types of economic activity concentrated in urban areas
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Traditional Theoretical Literature
• Alonso-Muth-Mills monocentric city model is the traditional

theoretical model of internal city structure
– All employment concentrated in Central Business District (CBD)

• Path-breaking theoretical models of non-monocentric cities
– Fujita and Ogawa (1982) (linear city)
– Lucas and Rossi-Hansberg (2002) (symmetric circular city)
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Quantitative Urban Model
• Tractable model of the equilibrium distribution of residents, workers

and land rents across locations within a city

• Rationalize observed data on thousands of city blocks
– Employment by workplace and by residence (or bilateral commuting)
– Land rents
– Bilateral transport network and travel times

• Capture empirically relevant di�erences across locations in
– Productivity
– Amenities
– Supply of �oor space
– Transportation infrastructure

• Endogenous agglomeration and dispersion forces
– Production externalities
– Residential externalities
– Supply of �oor space
– Commuting costs
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Applications
• Strength of agglomeration and dispersion forces

– Ahlfeldt, Gabriel, Stephen Redding, Daniel Sturm and Nikolaus Wolf
(2015) “The Economics of Density: Evidence from the Berlin Wall,”
Econometrica, 83(6), 2015, 2127-2189.
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Model Setup
• We consider a city embedded within a larger economy, which

provides a reservation level of utility (Ū )
• The city consists of a set of discrete blocks indexed by i, with supply

of �oor space depending on the density of development (ϕi)
• There is a single �nal good which is costlessly traded and is chosen as

the numeraire
• Markets are perfectly competitive
• Workers choose a block of residence, a block of employment, and

consumption of the �nal good and �oor space to max utility
• Firms choose a block of production and inputs of labor and �oor space

to max pro�ts
• Floor space within each block optimally allocated between residential

and commercial use
• Productivity depends on fundamentals (ai) & spillovers (Υi)
• Amenities depend on fundamentals (bi) & spillovers (Ωi)
• Workers face commuting costs
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Berlin 1936
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West Berlin 1936
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West Berlin 1986
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Berlin 2006
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West Berlin 2006
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Work From Home

• As people stopped commuting downtown to work, this led to a
collapse in local demand for non-traded services (e.g., co�ee shops)

– Miyauchi, Yuhei, Kentaro Nakajima and Stephen Redding (2024) “The
Economics of Spatial Mobility: Theory and Evidence Using Smartphone
Data,” Princeton University, mimeograph

Collapse in Downtown Foot Traffic post-Pandemic 
(A) Work Stays (B) Non-Work Stays

• As people stopped commuting downtown to work, this led to a collapse in
local demand for non-traded services (e.g., coffee shops and restaurants)
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Task Specialization in Cities
• Broader process of changes in tasks concentrated in urban areas

– Michaels, Guy, Ferdinand Rauch and Stephen Redding (2019) “Task
Specialization in U.S. Cities from 1880-2000,” Journal of the European
Economic Association, 17(3),754-798.Michaels, Rauch, and Redding Task Specialization in U.S. Cities 1880–2000 765

TABLE 2. Verbs most and least strongly correlated with metro area employment shares.

Rank 1880 1900 1920 1940 1960 1980 2000

Panel A: Verbs most strongly correlated with metro area employment shares
1 Thread Thread File File Document Identify Develop
2 Stretch Stitch Distribute Bill Schedule Document Determine
3 Interfere Telephone Record Take File Advise Analyze
4 Hand Sew Notice Compile Record Concern Factor
5 Ravel Hand Telephone Distribute Distribute Report Review
6 Sew Assist Bill Pay Compile Schedule Confer
7 Braid Visit Envelope Letter Notice Develop Advise
8 Visit Describe Document Notice Identify Analyze Report
9 Receive Number Learn Record Send Determine Concern
10 Sack Stamp Number Send Notify Notify Plan

Panel B: Verbs least strongly correlated with metro area employment shares
1821 Conduct Abstract Counsel Recur Accord Power Restrain
1822 Teach Tread Discuss Enlist Feed Pour Cut
1823 Channel Pinch Hear Labor Escape Erect Power
1824 Sound Assign Assign Tread Hook Clean Massage
1825 Rule Settle Teach Assign Traverse Massage Remove
1826 Matter Matter Matter Approve Tread Pump Feed
1827 Drill Tunnel Consolidate Extract Loosen Cut Clean
1828 Tread Sound Rule Tunnel Range Feed Pump
1829 Tunnel Rule Tunnel Malt Activate Move Move
1830 Pinch Sole Sound Establish Turn Turn Turn

Notes: Table reports the ranks of standardized coefficients from a regression of the share of employment in metro
areas within an occupation, sector, and year on the frequency with which a verb is used for an occupation and
three-digit sector-year fixed effects (equation (2) in the paper). A separate regression is estimated for each verb
and year. Sector fixed effects are normalized to sum to zero in each year. Estimated coefficients are normalized
by the standard deviation for the verb frequency. Verbs are sorted by the rank of their standardized coefficients.
Verbs are from the time-invariant occupational descriptions from the 1991 Dictionary of Occupations (DOTs).

measure of task specialization based on the meanings of these verbs. To do so, we
use the online computer-searchable version of Roget’s Thesaurus (1911), which has
been the standard reference for English language use for more than a century, and
explicitly classifies words according to their underlying concepts and meanings.
Roget’s classification was inspired by natural history, with its hierarchy of Phyla,
Classes, Orders, and Families. Therefore, words are grouped according to progressively
more disaggregated classifications that capture ever more subtle variations in meaning.
A key advantage of this classification is that it explicitly takes into account that
words can have different meanings depending on context by including extensive cross-
references to link related groups of words.18

Roget’s Thesaurus is organized into “Classes” that are further disaggregated into
the progressively finer partitions of “Divisions”, “Sections”, and “Categories”. There

18. For further discussion of the genesis of Roget’s Thesaurus, see, for example, Hüllen (2003).
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Conclusion

• Real-world cities feature complex internal structures, with a rich
specialization by residential and commercial land use and an intricate
division of labor

• Quantitative urban models highlight the role of agglomeration forces
(in addition to natural advantage) in explaining this specialization

• Wealth of newly-available sources of GIS data promises to o�er new
opportunities to distinguish between mechanisms for agglomeration

• Over the centuries, cities have changed drastically − from
marketplaces, to the locus of manufacturing industry, to clusters of
o�ce and retail development, and to centers of consumption

• As long as there are bene�ts to reduced costs of moving people, goods,
and ideas, cities in some form are likely to thrive and prosper
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Thank You
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