Chapter 3
Modifications of the Urban Model

Introduction

- First: we separate “rich” and “poor” households.

- Second: we add a freeway to the city’s transportation system.

- Third: we introduce job sites outside the CBD.

- Fourth: we allow the city to contain both old and new buildings.
- Fifth: we put rural — urban migration in the model.
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A City with Two Income Groups

- Suppose rich's earning income yR, and poor’s earning income yP<yR.

- Money cost is the only commuting cost and equal to t.

- How is the relative locations of the two income groups?

- The poor group is the highest bidder forhousing inside the intersection
point X~ ofthepP and pR curves, whereas the richgroup is the highest
bidder outside x".

- The housing-price curve’s slope is equal tot /q and gR is larger than gP.
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- A longer commute would then reduce the amount of time available for
work and leisure and the consumer would end up valuing this loss by
some fraction... of wage per hour (w).

- Then new commuting cost per mileisequaltom=_w +t.

- We know that wR>wP and two different commuting costs emerge:

mR=_wR+tandmP =_wP +t, (MR>mP)

- Now the slope of the pR equal to —-mR/gR, and the slope of the pP curve
Is mP/qP .

- Two conflicting forces: desire to rent their large dwellings pulls the rich
toward the suburbs, while a desire to limit high time cost of commuting

pulls the rich toward the center.
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Commuting by Freeway

- A freeway-using commuter who lives relatively far from the CBD in either
the easterly or the westerly direction will have the same commuting cost asa
commuter who lives closer to the CBD but in the northerly or the
southerly direction and commutes on slow city streets.
- Locations A and B could have the same commuting cost even though A is
farther from the CBD.
- The price pper square foot of housing would then be the same at
A and B, which in turn implies the same r.
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- land rent falls more slowly as distance to the CBD increases than it does
outside the catchment area and edge of the city is farther from the CBD
inside the catchment area than outside it.

- The city is elongated within the freeway catchment area.

- Aside from this change in the shape of the city, all the intracity predictions
of the model are unaffected.

Wb oo 2alS pareal (Sawoyl>l &) CBD I o 5,90 b (61,5, 5 51 eoliul esgass ;o)
e & odle 4 (el 00g0s Juteus 1) CBD @y 558 (215 oo jtws (ISl ol 550 95511 5)
(D9 50 0330 K& ;0 aF a5gSlan) 09 dwles FouriS w0l )55 4 o s b3game o

8L wwlgz olael ol 55 idigr Bogase jO ppu

S gy o092 0 I W5 Jke (1 45 sl iy 40 0l UKD 50 i ol 5l aXB3S




Employment outside the CBD

-Although employment may be high in CBD, additional jobs may be widely
dispersedthroughout the city or in secondary employment centers.

A. Dispersed employment

- If dispersed employers located outside the CBD pay incomes of 1(x)=y—tx,
then they can skim off previous CBD commuters.

- This model is indistinguishable from one where all the jobs are
centralized.

- The incomes paid at these dispersed worksites fall with their distance to
theCBD, a pattern known as a “wage gradient”.
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B. Employment sub centers

- If the city’s non-CBD employment is concentrated in a secondary
Business district (SBD), it generate a second city joined to the original
one.

- Polycentric cities.

- Residents living near the CBD commute to that center, while residents
living closer to the SBD commute to it.

- Housing price p declines moving away from each center, with the
respective price curves intersecting at the commute boundary.
-Moving away from either center, land rent will decline along with p , as will

building heights and population density.
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- Resident living at location A (or B) would continue to pay the same
housing price p, but each would have a shorter commute. (Wasteful
commuting)

- WHY???

1. He may have idiosyncratic preferences for particular neighborhoods as a

result of local amenities or etc.

2. Multiple-worker households.

3. Employment uncertainty.
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- When jobs move to the suburbs members of poor households living near
the CBD, are now far from the new jobs.

- “Spatial mismatch”: an insurmountable mismatch between residential and
job locations for poor households.

- Spatial mismatch leads to a higher level of unemployment, and to longer
unemployment durations, for minority members.

- The rise of telecommuting causes cities to spread out and become less
dense in their centers.
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Durable Housing Capital

- Our simple model predicts that building heights should decline smoothly
asdistance to the CBD increases.

-When new and old buildings are in close proximity, the new building may
be a tall high-rise structure, while the old building may be relatively short.
- If the city grows outward over time by a fixed distance each year: “block”
and the life span of a building is set at 3 years, a building constructed at
T=0is replaced at T=3.
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- For buildings constructed at a given date, those farther from the CBD will
be shorter and for buildings constructed at a given location, those
constructed later are taller.

- The partial effect of distance on building height is negative, and the partial
effect of the construction date is positive: the net effect is ambiguous!
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- The trend of building heights over distance is downward, just like in the
basic model.

- For buildings constructed at the same date, less central structures are
shorter.

-While capital durability leads to irregular local building-height contours,
the global height pattern still works.
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Cities in Developing Countries

-Migration from rural areas plays an important role in developing countries.
-Rural residents earn an income yA (lower than the urban income y) but no
commuting cost is incurred.

-In order to decide whether migration will raise his standard of living, the
rural resident need only compare: y— tx = yA

-X and L are positively related, with an increase in population leading to  an
increase in X. Then: y—tx(L) = yA

-When L is of just the right size, y—tx(L) and yA will be equal, and there
Will be no incentive for rural — urban migration.
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- In a country with a low rural income, rural — urban migration will not stop
until the city has reached a large population size.

- Large population means a long commute (and thus a low disposable
income) for the edge resident pushing the urban standard of living down
to the low rural level.

- The model predicts that developing countries with low rural incomes
should contain especially large cities.

- Cities with high incomes or low commuting costs will attract a large
number of rural migrants, growing to a large equilibrium population L.
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- Population density fixed at some constant p, the radius x of the city
satisfies x” =pL, so that x=(uL/m)"? then: y-t(uL/m)*? =ya

- If y increases or t falls, then L must also increase and leads to a more
populous city.

- An important phenomenon of rural — urban migration: high unemployment
in cities!
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- Suppose that the number of jobs in the city is fixed at J ,with each job
paying a high income level y .

- The chance of getting such a job is equal to J /L and expected income is
then yJ /L.

y-t(uL/ )1/2 =yA replacing (y) with (yJ /L) yJ /L-t(uL/ )1/2 =yA

- The urban standard of living now falls with L

A. bigger L means a longer commute for the edge resident

B. a bigger L reduces expected income by adding to the pool of people
competing for the fixed number of high-paying urban jobs
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Chapter 6

Housing Demand and Tenure Choice

Introduction

- Housing is the most important commodity that consumers purchase.

- Owner-occupied housing is also an investment, usually providing capital
gains for homeowners in the long run.

- “tenure choice”: the choice between owning and renting of house

- The chapter starts with a discussion of the traditional demand function
and alternate approach for housing.

- Then we derive the “user cost” of housing include: mortgage costs, capital
gains, depreciation, and taxes.

- The resulting tenure-choice model offers predictions about the factors that
determine an economy’s homeownership rate.
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Housing Demand (A. The traditional approach)
- This approach assumes that housing consumption can be measured

uni dimensionally. g = ophy®,
- where ¢ is housing consumption, p is the price per unit of housing, andy is
income. The parameters _and _, which are negative and positive

respectively, give the price and income elasticities of demand.
- Let pq (housing “expenditure”) be denoted by E, representing either rent  or
value.

( ’U’t’ﬁ) A) )S..M 6Lob4

q = (Xp“}/“, 2,5 S5 o3l (gam ST g (oo Ty (PSme Bran aS S5l o0 2,8 0,505, (nl o -

a5 0 5B olo ol )b el sl )0 Y g sl S 3y 4 Ceoid Pl (S Bpans [ ol jo a5 -
D o lo s 1) Lol aal o g Caad (2l cdiind o g (shie oo )5 4

e o5l b g oyl ko wilgs o aS g ools ylid B lawgs ((pSe Man 30’ PO oS o8 -
Qb

pq = opyP. @ Yy = logo.

E = op™*'y’. logE = y+ (B + 1) logp + 6 logy,




- Empirical studies typically show that the elasticities satisfy — 1<_<0 and
0< <1.
- Two findings:
A. Housing demand is price inelastic, indicating low price responsiveness.
B. Housing expenditure comprises a smaller and smaller share of income  asy
rises.

logE =v+ (B + 1) logp + 6 logy,
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Housing Demand (B. The hedonic approach)

- The “hedonic” approach recognizes that a dwelling is a bundle of

attrl bUteS . . . . House value = 36 + 5.2 x square footage + 0.89 x lot size + 800 x
- S|mp|e hedonic housmg price regression: number of bathrooms + 580 x family room + 830 x

fireplace + 790 x one-car garage + 1,270 x two-car
garage — 5.2 x average room size — 0.07 x age x square
footage + additional attribute effects.

- A second bathroom is worth $800, a family room $580, and a fireplace
$830.
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House value = 36 + 5.2 x square footage + 0.89 x lot size + 800 x
number of bathrooms + 580 x family room + 830 x
fireplace + 790 x one-car garage + 1,270 x two-car
garage — 5.2 x average room size — (.07 x age x square
footage + additional attribute effects.
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The User Costs of Housing

-When housing is rented, the price per unit is simply the rental price,
denoted by p.

-When a consumer owns the housing, characterization of the cost per unit is more
complicated.

-Mortgage payment, property taxes, depreciation on the dwelling, housing
capital gains, maintenance costs and insurance.

-V denote the value of the house, using a 100 percent mortgage, iV annual
interest cost, hV the property tax payment, dV depreciation and rising
overall demand in the economy leads to housing capital gains gV.

-g could be negative!
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- The annual costs incurred by the homeowner are given by (i+h+d—g) V.

- The house’s value V is equal to _q (_: purchase price per unit of housing
and q: square feet of floor space)

- Cost per unit of consumption is (i+h+d—g) _.

- When deciding whether to be an owner-occupier or a renter, cost-per-unit
compared to the cost per unit as a renter, given by p.
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The tax treatment of housing
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Tax treatment of housing costs.

Tax deductible for Tax deductible
Cost element owner-occupier? for landlord?

Mortgage interest Yes Yes
Property taxes Yes es
Depreciation No Yes

Tax treatment of housing benefits.

Taxable for
Benefit owner-occupier? Taxable for landlord?

Rental income or imputed rent No Yes

Capital gains No for most taxpayers Yes




The user cost of owner-occupied housing

- If T denote the owner-occupier’s income tax rate, annual cost of housing is then

equal to: [1- t)(i+h)+d—g] V and cost per unit of housing equal to:
[(1-7)(i+h)+d-g] v

- If the purchase price per unit of housing v, mortgage interest rate i or the
property tax rate h rise, q will fall.

- Higher depreciation would raise the user cost, causing the quantity
demanded to fall.

- Increase in the capital gains rate g reduce user cost, thus giving
consumers an incentive to consume more housing.
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The user cost of rental housing
- A landlord purchases a dwelling at a per-unit price of v and rents it out at a per-
unit price of p.
- If A is the landlord’s income-tax rate, the landlord’s after-tax cost per unit

of housing purchased is: (1— A)(i+h+d) v
- He earns capital gains at rate g, but he is able to keep only (1- A)g v of these
gains, and earns rental income of p per unit of housing, but this income is
taxed, leaving (1- A)p in after-tax income.
- The landlord’s profit per unit of housing equals to:

- (1-2) p— [(1- V) (ith+d) v — (1- A) g v] = (1- A)[ p—(i+h+d-g) v ].
- Comepetition in the housing market drives profit down to zero, then:
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Tenure Choice
- In deciding whether to rent or to own, the consumer compare user costs

under owning and renting and will choose the cheaper tenure mode.
- Since the owner-occupier’s cost is the same as the renter’s user cost except
for the 1 — _ term, which multiplies i and h, it follows that the owner’s user
cost is smaller.
- Therefore, a consumer will always choose to be an owner-occupier!
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[(1 = )i + h) + d — gJo = user cost of owner-occupied housing

(i + h + d — ¢)o = user cost of rental housing
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- Rented buildings are treated as wearing out faster than they really do.

- let the depreciation rate allowed for tax purposes be d + e, where e is the
rate of excess depreciation.

-p =(i+h+d—g) _—Ae_/(1 —X) = new user cost of rental housing.

- In real world, the tax rate _ will be high for high-income households and
the user cost falls as _ increases.

- In contrast, since the renter’s user cost doesn’t depend on the

household’s income-tax rate.
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(1-A)p-[1=-2)G+h+dv—Aev—(1-A)gv]
=(1-Mp->G+h+d-guv]+ Aev.
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- Renting is cheaper than owning for households with low t’s and owning is
cheaper than renting for households with high t’s.

- Low-income households will be renters and high-income households will
be owner-occupiers.
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Owneroccupier’s user-cost
=((1-tMHis h) s d-glv

/ Renter’s user-cost
ABv

\ / =i+ h .. d~glv -2
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Other factors affecting tenure choice
- Expected mobility
* Someone may be the expects to relocate relatively soon.
- Pride of ownership
* Pride of ownership reduce the owner-occupier’s user-cost.
- Risk
* It is possible a consumer’s income is positively correlated with housing
prices and encounter with double jeopardy.
- Dislike of home-maintenance tasks
* Renting shifts responsibility for tasks to the landlord
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