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@ Substantial differences in incomes across locations

o Wages in Stamford, CT is 2X same worker in Jacksonville, NC
e In 2009, unemployment rate in Flint, Ml was 6X that of lowa city, lowa

@ These differences persist across decades and generations

@ Lucas “l don’t see how one can look at figures like these without
seeing them as possibilities”

@ Many governments institute development policies aimed at increasing
growth in lagging areas and reducing spatial disparities within their
location
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@ How large are place-based policies?
@ Who benefits from place-based policies?
@ Do the national benefits outweigh the costs?

@ What types of interventions are most likely to be effective?
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Spending

Table 1 Yearly state and local governments incentives, by state”

Yearly amount Yearly amount
State (USDin mil State (USDiin millions}
Alabara 277 Montana 101
Alaska 704 Nebraska 1,390
Arizona 1,470 Nevada 13
Arkansas 431 New Hampshire 9
California 4170 New Jersey 678
Colorado 995 New Mexico 253
Connecticut 860 New York 4,060
Delaware 431 North Carolina 660
District of Columbia 93 North Dakota 13
Florida 3,980 Ohio 3240
Georgia 1,400 Oklahoma 2,190
Hawaii 262 Oregon 865
iaho 338 Pennsylvania 4840
linois 1510 Rhode Island 356
Indiana 921 South Carolina 896
Towa 23 South Dakata 2%
Kansas 1,010 Tennessee 1,580
Kentucky 1,410 Texas 19,100
Louisiana 1,790 Utah 207
Maine 04 Vermont 407
Maryland 554 Virginia 1,290
Massachusetts 2,260 Washington 2,350
Michigan 6,650 West Virginia 1,570
Minnesota 239 Wisconsin 1,530
Mississippi 416 Wyoming a0
Missouri 97
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Rationales for place-based policies

o Equity
@ Economists have generally been skeptical of equity-based arguments, as
location is being used to serve a person-based motive: subsidizing poor
households (see Glaser and Gottlieb, 2008)

@ Could do so more directly through tax progressive or transfer programs
© Mobility can undermine spatial targeting. Rosen-roback model (with
mobile workers and inelastic housing supply) predicts that entire

benefit of location-based subsidies will be capitalized into land rents

@ However, if workers (or firms) are less mobile, redistributive policies can
benefit inframarginal workers (firms)

o Efficiency: Can remedy market failures

@ Public Goods (amenities like public safety or productive public goods
like roads)

@ Agglomeration

© Labor market frictions

@ Missing insurance/ credit markets

© Pre-existing distortions
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© Model

@ Overview

@ Workers: marginal worker is indifferent between locations
@ Landlords: have upward sloping housing supply

@ Firm: makes traded good, zero profits

@ Gov't finances wage subsidy with lump-sum tax
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Overview

Q Goals
o Characterize effect of place-based wage subsidy on prices (wages and
rents), city size, and welfare
e Determine aggregate benefits (costs) and how they are distributed
across agents and locations

@ Two Locations ¢ € {a, b}
© Markets

o Local labor and housing: price w,, quantity N.. Price r., N,
e Global capital and goods: price p, quantity K.. Price p=1, Y,

Q Agents

Workers (continuum, have heterogeneous taste draws)

o Landlord (representative, housing has upward sloping supply)
e Firm (perfectly competitive, CRS, traded good)

o Government provides ad valorem wage credit 7, to firms

@ Key Indifference Condition
e Marginal worker has same indirect utility in both locations
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Workers: Indirect Utility

@ Indirect utility of individual / in location c is given

Uic = Wc —Ic +Ac — t+eic
=vc

@ where
e nominal wages w,
cost of housing r.
lump sum taxes t
local amenities A,
common indirect utility component v,
ejc represents worker i's idiosyncratic preferences for location ¢
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Workers: Idiosyncratic Component of Indirect Utility

@ ejc are i.i.d. according to a Type | Extreme Value distribution with
scale parameter s and mean 0

€i3 — € ..
= %’b ~ logistic(0,1)

@ s governs the strength of idiosyncratic preferences for location, i.e.,
the degree of labor mobility
o ifsis:
o large, then many workers will need large real-wage or amenity

differences to move
e small, then most workers will move in response to small real-wage or

amenity differences
e 0, then workers will arbitrage any differences in the systematic

component of utility (Rosen-Roback baseline)
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Worker location decision determines local labor supply

@ Workers choose the location that maximizes their utility

@ A worker chooses city a if and only if
€ib — €ja < Via — Vip
@ The fraction of workers locating in city a can be expressed as:

(5%

where A(+) = lj);’)’(g%) is the standard logistic cumulative density
function

@ The number of workers residing in community a is increasing in:
o the real-wage gap between city a and city b, (w, — ra) — (wp — p)
e the difference in amenities between the cities, A, — Ap
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Workers: Comments

e Big picture: s and the A(-) distribution are a way of getting upward
sloping labor supply and having inframarginal workers who can benefit
from local policies

@ Logistic distribution is not essential. Many trade folks like Frechet

@ Indirect utility is linear in r., which implies each person uses a house
but has no intensive margin response when wages increase

o If preferences are Cobb-Douglas over housing and non-housing as in
Suarez-Serrato and Zidar (AER 2016), you'll get an expression for
indirect utility that is log linear and implies that expenditure shares
will be fixed (so higher income means you spend more on housing)

e Diamond (AER 2016) models endogenous amenities Ac(Nc) that are
increasing with population
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Elasticity of Local Labor Supply depends on s

@ The elasticity of city size with respect to city-specific components of

utility:
dinN, %(v )
din(v,—vp) s ° b

@ This elasticity varies based on the intensity of preferences for location:

e if s is small, then workers are very sensitive to differences in mean
utility between cities

e if sis 0, the any real-wage difference not offset by a corresponding
difference in amenities results in the entire population of workers
choosing the location with the higher mean utility
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Landlords: Housing supply is stylized, upward sloping

@ Housing is supplied competitively (note: it requires no workers)

@ Land is fixed, so the marginal cost of housing is increasing in the
number of units produced

o Constant elasticity? inverse supply function:
re = zCNf;C

where N (number of workers in location c) is assumed to be equal to
the number of housing units in location ¢

@ z. governs housing productivity (lower z. increases supply of housing)
@ k. governs the elasticity of housing supply

@ k. is determined by geography and land regulations, and it is:

e small in cities where geography and regulations make it easy to build
new housing
e 0 in locations where there are no constraints to building new houses
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Representative firm makes traded good, zero profits

@ Firms produce a single good Y using labor and a local amenity
@ Y is a traded good sold on international markets at price 1

@ Cobb-Douglas production function with constant returns to scale:
Y. = X NOKI-@

where:
e X is a city-specific productivity shifter
e N, is the fraction of workers in community ¢
e K. is the local capital stock

@ Firms can rent as much capital as desired at fixed price p
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Gov't finances wage subsidy with lump-sum tax

@ The government provides an ad valorem wage credit 7. to employers
in community ¢

@ Lump sum taxes are levied on all workers in both locations to finance
the wage credit

@ Balanced budget constraint:
wWyTs Ny + wptpNp = t

@ Firms equate the marginal revenue product of labor to wages net of

taxes: y
we(l—7c) = aﬁcc
o First-order condition for capital:
Ye
= (1-a)Z
p=1-a)r
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Local Labor Demand

@ Inverse labor demand schedule in location c:

InX, 1—«
o

Inwe =C+ Inp—In(l—7c)
where C =Ina+1=21In(1 - a)

@ inverse labor demand is horizontal in the wage-employment space due
to:

e production function with constant returns to scale
o elastic supply of capital at price p

@ wage variation across cities stems from variation in productivity levels

e firms make zero profits (so can't bear incidence. See SS-Z AER, 2016)
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© Equilibrium
o Comparative Statics: Graphical Results
@ Comparative Statics: Analytical Results
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Local Labor Market Equilibrium

@ Equilibrium: the marginal worker's relative preference for city b over
city a equals the difference in real wages net of amenities:

SN (N) = (wa — wp) — (ra — 1) + (As — Ap)

@ Workers whose relative preference for city b is greater (smaller) than
the real-wage gap net of amenities locate in city b (a)

o City size is ultimately determined by fundamentals:

1 1
C o a
AN, = (K X
a T 1-—a |4 1
N—— p e —Ta —Tb
Taste Differences _
Wage difference

_ <za/v§a ~ (1 Na)kb> + A — A,

Rent difference Amenity difference
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Local Labor Market Equilibrium

@ LHS: quantiles of workers’ relative preferences (e, — €j5) for city b as
a function of N, = supply curve to city a

@ RHS: difference in mean utilities between the two communities =
relative demand curve for residence in city a vs. city b

@ Equilibrium at the intersection of the two curves:

o A single marginal worker is indifferent between city a and city b
o All other workers are inframarginal and enjoy a strictly positive
consumer surplus associated with residing in the city they strictly prefer
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A Two-City Model: Equilibrium Comparative Statics

T T
— sAT'(N,)
41 Vo=V (1,=0) il
— - Vo=V (1,=0.25)

-5 L L 1 L i L L . '
0 0.1 0.2 03 04 05 06 07 0.8 0.9 1.0

Fractionin citya
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A Two-City Model: Equilibrium Comparative Statics

Utility

5 | | | |
0.1 0.2 0.3 0.4 0.5 0.6 0.7
Share of Workers in Location A

0.8 0.9 1

Ceteribus paribus, the degree of labor mobility increases (s )
Lecture 4
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A Two-City Model: Equilibrium Comparative Statics

Utility

-1
sAT(N,)

Vp-Vg (kA=0.3)
- = V,-Vg(ky=0.6)

0.1 0.2

| | |
0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Share of Workers in Location A

Ceteribus paribus, the housing price elasticity in location A increases (ka 1)
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A Two-City Model: Labor Effects

@ An increase in the wage subsidy in city a yields an increase in the

nominal wage in a:
dw, Ws

dr, 11—,
@ Workers in city b are unaffected by an increase in the wage subsidy to
workers in city a
@ N, increases because some workers move from a to b:
dN, N,Ng W,
d72 s+ korsNa + karaNp 1—7,

@ The number of movers is larger:
o the smaller is s, which implies that labor is more mobile in response to
real-wage differentials
o the larger is the elasticity of housing supply in city a (i.e., the smaller
is k,), which implies that it is easier for city a to add new housing units
to accommodate the increased demand
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A Two-City Model: Housing Market Effects

@ An increase in the wage subsidy in city a yields an increase in the cost
of housing in a:

drs, karaNp Ws

drs s+ kprpNs + karaNp 1 — 7,

Conversely, the cost of housing decreases in city b:

ﬂ B kbrbNa W,
drs s+ kprpNs + karaNp 1 — 7,

The increase in r; is increasing in kj

@ The decrease in ry, is increasing in kp
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A Two-City Model: Real Wage Effects

@ An increase in the wage subsidy in city a yields an economywide
increase in real wages
@ In community a:

d(ws —ra) s+ kprpN, W,

= >0
dr, s+ kprpNy + karasNp 1 — 75

@ In community b:
e nominal wages are unaffected
e the cost of housing falls
thus leading to higher real wages
@ The reason why real wages increase in both cities differs:
e city a: the subsidy raises nominal wages more than housing costs
e city b: workers out-migrate
@ The real-wage increase in city a is larger than the increase in city b,
unless labor is perfectly mobile (s = 0), in which case the increase is
the same
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Outline

@ \Welfare Effects
o Welfare Comparative Statics: Graphical Results
@ Winners and Losers

Graduate Public Finance (Econ 523) Place-based Policies Lecture 4 28 / 59



A Two-City Model: Welfare Effects

@ Worker welfare is defined as the average utility level given optimal

location choices:
V = E max{U,, Up} = slog <exp<‘j> + exp(vsb)>

An increase in the subsidy to community a yields:

W dven) | dwn) d
a dr,

dr, dr, dr,

@ The impact of a subsidy to city a equals:
e the impact on real wages in a times the share of workers in a, plus
e the impact on real wages in b times the share of workers in b, minus

o the cost of raising funds
@ Movers do not show up in this expression because they were

indifferent about the communities to begin with
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A Two-City Model: Welfare Comparative Statics

— Landlord profits
—— Average worker utility
— Social welfare

Utility/profits

L L L

0 L L L 1 1 s
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

Fraction in city a
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A Two-City Model: Gains and Losses

08 T T T T T T T

Gains to original Losses to
residents of a stayersin b

Gainsto Lossesto
movers  movers

Utility

- — Utility in a (1, =0)

. - —— Utility in b (z, = 0)
— - Utility in a (1,=0.25)
— - Utility in b (7,=0.25)

8 n . 1 . .
030 035 0.40 0.45 0.50 0.55 0.60 0.65 0.70

=)
s
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Efficiency Costs

@ Average worker utility

V= Emax{ur'au Uib} = slog (EXP(?) M exp(?))

@ For small subsidy, impact on welfare is impact on after-tax
disposable income

dv d(ws — ra) d(wp—rp) dt
Y N N _ <
d7s 2 drs + b dr; drs

@ Net impact on worker utility + landlord profits

d(V + na + nb) _
dr. = —nN,7,
where 7 = — ffa 157 > 0 gives mobility elasticity
2

@ Harberger (1964) “triangle” approximation: DWL =~ %'m’a N,
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e Subsidizing a place yields a transfer to targeted households
(and landlords) but distorts location decisions

e Efficient transfer: no quantity response / job creation!

@ Ramsey (1927)-style targeting principle: subsidize locations
that are least elastic

e Empirical question: when are elasticities big?
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Recent JMP: Piyapromdee (2018)
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Outline

© Recent JMP: Piyapromdee (2018)
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@ Rosen-Roback: one type of worker with homogeneous tastes
o Moretti (2011) adds idiosyncratic preferences for locations
@ Piyapromdee: different worker types and taste heterogeneity

o Education level: College vs. HS

Gender: Fvs. M

Age: Young vs. Old

o Immigrant status: Immigrant vs. Native

@ Each city has 4-level nested CES function producing common traded
good
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Housing supply in each city

Housing “rental” rate in city ¢ and year t:

Ye
Ret = iy x CCqt X Z’Ythct + Z Ljct
J J
i+ = interest rate in t
CCs+ = unobserved construction cost in ¢ at time t
Hict = number of high education workers in subgroup j, c and t
Ljc: = number of low education workers in subgroup j

J € [immigrants/natives, young/old, F/M]

vh = 1.68 is a scale factor

~Yc = c-specific housing supply elasticity
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Preferences across cities

Multinominal Logit Model (MNL) with utility:

Uit = %aé( Az IOg(Q) + (1 - )\z) IOg(G) + Ui(th) + 02€ct

)

s.t. PtG+ RCtQ = Wczt

@ = amount of housing with price R

G = amount of numeraire good with price P

z = z(i), where z is immig/natives x young/old x F/M X edu level
WZ, = wage earned by a person in group z

Az = housing share parameter

€ict ~ EV-I error with scale o,

ui(Nct) = person-specific utility assigned to "network characteristics”
N¢t, valued differently by each i
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Utility maximization problem

Doing the maximization, we get

z
Uiet = Wer — Azlet + /Binct + 0z€jct

o wZ = log(WZ/Pr)
o ret = log(Ret/Pt)
@ Assumes we can rewrite u;j(Ngt) = B2 Xict

Indirect utility depends on log real wage (wZ), and on the log of real
housing prices (r¢), but the weight on the real housing price depends on

Az
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Utility maximization problem

Renormalize the indirect utility by dividing by o,:

Uict = A?(Wgt - )\zrct) + A)Z(Xict + €jct
= rit + >\)Z<Xict + €jct

@ %, is common in city ¢ at time t for all people in z

Note that

- T
@ [Z, captures all the endogenous variation in wZ, and r
@ X+ captures person-specific network effects

e E.g., person’s country of birth and shares of previous immigrants from
the same country in ¢ and t — 10
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Estimation of MNL model

Method: two-step “micro-BLP" approach:

@ Estimate a MNL for location choice for person i including I'Z,
dummies and person-specific components

@ Calculate determinants of 2, using %,
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e Estimating equation for {Z,:
AlG =T34 =T 10
= AN (AWE — N\ Aret) + AamenityZ, + sampling error
o AamenityZ, = change in the common amenity value of ¢ to people in z
@ Instrument AamenityZ, with “Bartik” shift-share IVs:

o Based on lagged industry shares in ¢ and national changes in
employment in each industry

o Interacted with the 2 shifters of local housing elasticity
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Estimates of A\Y =1/0,

Table 5: Parameter Estimates

A. Worker preferences

High skill natives

Low skill natives  High skill immigrants Low skill immigrants

Wage 4.028+* 3.725%* 1.228** 0.726**
(0.122) (0.059) (0.014) (0.019)
Implied Rent -1.208 -1.341 0.367 -0.247
B. Elasticity of Substitution
o: skill level 2.576%% Oy -y high-skill 12.903**
(0.577) nativity (2.480)
og: gender 1.924 %% oy low-skill 19.928**
(0.591) nativity 4.165)
o, age 8.315%*
(2.701)
C. Housing Supply Elasticities D. Predicted Inverse Housing Supply Elasticities
Land regulation ~ 3.368** Mean 0.211
(0.079) SD 0.036
Geo. constraints  1.223 Minimum 0.153
(1.152) Maximum 0.336
Base housing 1.605%*
supply elasticity  (0.575)

Standard errors in parentheses, clustered by MSA. **p<0.05, *p<0.1. Wage parameter estimates represent
worker’s demand elasticity with respect to local real wage in a small city. Implied rent preferences are the
housing expenditure shares multiplied by worker’s demand elasticity with respect to local real wage.
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Estimates of N, for natives

Table 6: Network Effects for Natives

Young male high skill natives

Young female high skill natives

1990 2000 2007 1990 2000 2007
Birth state 2.947+*  2.864%F  3.086%* 3.063%*%  3.186%*  2751%*
(5.0E-6) (5.8E-6) (8.4E-6) (5.7E-6) (8.2E-6) (3.0E-6)
Distance (1000 miles) -0.631%* -0.648%* -(.582%** -0.632%%  -0.567** -0.896%*
(3.8E-6) (42E-6) (4.4E-6) (4.3E-6) (4.5E-6) (4.8E-6)

Old male high skill natives Old female high skill natives

1990 2000 2007 1990 2000 2007
Birth state 2.598+*  2.512%F 2 R2** 2437%% 2707+  2.369%*
(1.1E-5) (7.0E-6) (7.8E-6) (L.3E-5) (9.9E-6) (3.9E-6)
Distance (1000 miles) -0.767** -0.781** -0.617** -0.925%% 0. 742%* -0.978**
(9.5E-6) (6.2E-6) (5.3E-6) (L.3E-5) (7.7E-6) (6.3E-6)
Young male low skill natives Young female low skill natives

1990 2000 2007 1990 2000 2007
Birth state 3.808%* 3. 82%+ 3.92+%* 3482%%  3754%% 3847+
(1.6E-6) (9.8E-6) (l.1E-5) (6.5E-6) (L.2E-5) (14E-5)
Distance (1000 miles) -0.556%* -0.524** -0.506%** 0.771%%  -0.599%*  -0.569%*
(T.0E-6) (6.5E-6) (7.0E-6) (8.8E-6) (B.1E-6) (9.6E-6)
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Estimates of N for immigrants

Table 7: Network Effects for Immigrants

Young male high skill immigrants

Young female high skill immigrants

1990 2000 2007 1990 2000 2007
Number of previous immigrants =~ 2.273%% ] 402%* 0.99]1** 2.432%% 644 1.146%*
from same country (in million) (1.0E-4) (4.8E-5) (2.9E-5) (1.3E-4) (5.6E-3) (3.4E-5)

Old male high skill immigrants

Old female high skill immigrants

1990 2000 2007 1990 2000 2007
Number of previous immigrants ~ 2.485%%  ].683%* 1.205%* 2.673%%  2.046%% 1.391+*
from same country (in million) (2.6E-4) (1.0E-4) (4.8E-5) (3.3E-4) (1.3E-4) (5.9E-5)

Young male low skill immigrants

Young female low skill immigrants

Number of previous immigrants
from same country (in million)

1990 2000 2007
2.445%  1.601%* 1.245%%
(2.9E-5) (14E-5) (9.4E-6)

1990 2000 2007
2.602%*  1.762%* 1.38%*
(5.1E-5) (24E-5) (1.8E-5)

Old male low skill immigrants

Old female low skill immigrants

1990 2000 2007 1990 2000 2007
Number of previous immigrants  3.061%* 1 809*%* 1.328%* 3.015%* ] .885%* 1.419%*
from same country (in million) (9.0E-5) (2.6E-5) (1.3E-5) (1.L1E-4) (3.3E-5) (1.8E-5)

Standard errors in parentheses. **p<0.05, *p<0.1.
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Appendix: Review of Discrete Choice
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Aside on Discrete Choice

Brief review of discrete choice
CDF of tastes and demand curves

Link to demand elasticities

See Ken Train's Discrete Choice Methods with Simulation (free
online) for very clear, helpful discussion
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Consumers decide whether or not to buy

o = N W A~ OO0 N O O

Fraction Purchasing
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Consumers decide whether or not to buy

~
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Consumers decide whether or not to buy

@ The first graph shows the share of consumers buying a product is
50% when it's price is $5

@ The second graph shows the share of consumers buying a product is
30% when it's price is $6

@ How can we think about how responsive demand will be to changes in
price when consumers are making discrete (i.e., buy or not) choices?
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Analytical Setup

@ Suppose that individual i buys if her value exceeds the price, i.e., buy
if vi > P

@ This value can be a function of common things (e.g., income, credit
conditions, etc) or idiosyncratic tastes but at this stage, specifying
what is in v; doesn't matter. The fraction of people who buy is:

Prob(Q =1) = P(v; > P) (1)
= 1-F(P) ©)

@ where F(x) is the c.d.f. of v;. Note this is why the demand curve
looks like a CDF rotated clockwise 90 degrees

@ A c.d.f. describes the probability that a real-valued random variable X
with a given probability distribution will be found to have a value less
than or equal to x
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Elasticity of Demand

@ What is the elasticity of this curve?
Q(P) = N(1—-F(P)) (3)

@ where N is the size of the population (e.g., number of potential
consumers in your market)

b _ dQ(P)

dP

)
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Elasticity of Demand

@ What is the derivative?

dQ(P)
dP

= —NF(P) ©)
@ where N is the size of the population (e.g., first time home buyers in

an area)
e f(x) is the probability density function (p.d.f.)
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Elasticity of Demand

p _ dQ(P) P

E T (©)
P
&) "
__—f(P)
1=y ®

What matters for responsiveness?
e Fraction of people at the margin f(P)
e Fraction of people already buying 1 — F(P)
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From $5, a $1 dollar increase in price |} demand by 20%

~
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From $8, a $1 dollar increase in price |} demand by 2%

o = N W s~ O O N

Fraction Purchasing

Graduate Public Finance (Econ 523) Place-based Policies Lecture 4 56 / 59



Elasticity of Demand: In words

Takeaways:
@ For very homogeneous populations, you'll have very elastic demand
o If tastes are more spread out, you'll see smaller responses

@ At the extreme in which everyone is the same, demand will be a step
function, so there is some price above which no one will buy and
below which everyone will buy.

@ In this case, things will be very inelastic at high prices, but very
elastic near the price, and then unresponsive at very low prices

@ Thinking about consumer choice in this way will be helpful for
evaluating how effective sales can be
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Demand if V ~ N(u,0)
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Demand if V ~ U(A, B)

B — At B, no one buys

P

A — At A, everyone buys
D(P)
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