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@ facts on the high volatility of house prices and units sold
compared with GDP.

@ solution of an ambitious model with illiquid housing and
aggregate shocks.

@ assume that housing units are supplied inelastically —
potential for house-price fluctuations.

@ quantitative findings such as: aggregate shocks which increase
output by 10% generate an increase in house prices of roughly
20% (in the economy with endogenous interest rates).
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|. The facts

@ median house prices are twice as volatile as GDP (for new
houses; 1.3 times as volatile for existing houses).
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|. The facts

@ median house prices are twice as volatile as GDP (for new
houses; 1.3 times as volatile for existing houses).

@ units sold are nearly 7 times as volatile as GDP.
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Price volatility

@ Davis and Heathcote (2006), Table 2:
“The real price series for land is 2.8 times as volatile as real
GDP, 2.2 times as volatile as real home prices, and 3.3 times
as volatile as real structures prices.”
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Price volatility

@ Davis and Heathcote (2006), Table 2:
“The real price series for land is 2.8 times as volatile as real
GDP, 2.2 times as volatile as real home prices, and 3.3 times
as volatile as real structures prices.”

@ p.19: Land accounts for almost half of the value of the

existing aggregate housing stock, for around 11 percent of
newly-built houses market value.
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Price volatility

@ Davis and Heathcote (2006), Table 2:
“The real price series for land is 2.8 times as volatile as real
GDP, 2.2 times as volatile as real home prices, and 3.3 times
as volatile as real structures prices.”

@ p.19: Land accounts for almost half of the value of the
existing aggregate housing stock, for around 11 percent of
newly-built houses market value.

@ Why is the price volatility of new homes higher than for
existing houses in your table 17 Matters for the volatility you
want to explain since your model is a model of existing homes.
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The price volatility of equipment vs. housing

Equipment price, Output

1965 1970 1975 1980 1985 1990
Year

O’,‘/O'y Pi,y

price of equipment 0.8 -0.098
price of existing housing 1.3 0.56
price of new housing 2.3 0.8

Source: Krusell et al. (2000), Rios-Rull and Sdnchez-Marcos
(2008).
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Houses vs. capital structures and equipment

Volatility (% Std.Dev.)

real GDP 1.71
investment expenditures 8.30
non-residential 5.18
structures 4.75
equipment 6.21
residential 10.89

Source: Kydland and Prescott (1990), Table 2.
Volatility of residential investment / Output volatility ~ 6.37

Rios-Rull and Sédnchez-Marcos (2008), Table 1:
Volatility of house units sold / Output volatility ~ 6.77.
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Heterogeneity in house price volatility

@ across regions: composition of housing value in terms of land
and structures varies substantially (Davis and Heathcote,
2006).
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Heterogeneity in house price volatility

@ across regions: composition of housing value in terms of land
and structures varies substantially (Davis and Heathcote,
2006).

@ across time: graphs suggest that more volatility in house
prices and units in the 1980s than in the 1990s.

@ across vintages or types?
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[l. Modeling assumptions

@ incomplete markets: rep-agent model with complete markets
fails to explain house-price volatility (e.g., Davis and
Heathcote, IER, 2005).
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[l. Modeling assumptions

@ incomplete markets: rep-agent model with complete markets
fails to explain house-price volatility (e.g., Davis and
Heathcote, IER, 2005).

@ embed Ortalo-Magné and Rady type model of housing
demand in quantitative model of incomplete markets with
both idiosyncratic and aggregate shocks.

@ key assumptions on housing:

- housing is in fixed supply, indivisible and there are less
dwellings than households — shocks are borne out in prices
rather than quantities (price volatility).

- owner-occupied housing — housing generates utility where a
house is better than a flat which is better than no housing at
all (renting is not a perfect substitute).

- compared with the liquid asset, purchasing a house implies
adjustment costs.
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House-price volatility in a model with complete markets

log Pr. Houses / Pr. Cons.

0.4

0.2

-0.01

-0.2r1

4 . . .
1965 1975 1985 1995 2005

Source: Davis and Heathcote (2005), Figure 2.
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Fixed supply

@ “a model of housing lots rather than [...] structures”:

o fixed supply as a reasonable abstraction since high price
volatility due to land and not structures (Davis and
Heathcote, 2006).

@ the amount of land used for residential purposes compared
with non-residential purposes may vary, however.
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Fixed supply

@ “a model of housing lots rather than [...] structures”:

o fixed supply as a reasonable abstraction since high price
volatility due to land and not structures (Davis and
Heathcote, 2006).

@ the amount of land used for residential purposes compared
with non-residential purposes may vary, however.

@ terminology “flat” versus “house” unfortunate since the model
is about lots with different size and not about structures.
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Owner-occupied indivisible housing

@ owning directly affects utility:
- housing helps agents as collateral but implies adjustment
cost for owners.
- directly: multiplicative utility shifters — complementarity
with non-durable consumption (play football/have dinner in
your own garden).
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Owner-occupied indivisible housing

@ owning directly affects utility:
- housing helps agents as collateral but implies adjustment
cost for owners.
- directly: multiplicative utility shifters — complementarity
with non-durable consumption (play football/have dinner in
your own garden).
@ in a model with renters the direct shifter could be a
short-hand for hold-up problems for land/house development.
@ modeled indivisibility — scope for capital-gains channel from
“flat” to “house” prices. Like in Ortalo-Magné and Rady
(2006) this amplifies the elasticity of prices wrt income shocks.
@ about 69% of housing is owner-occupied in the US
(owner-occupied / occupied units, Housing Vacancy Survey by
the US Census Bureau):
— 1/3 of the housing stock is just a risky asset (part of the
liquid tree and thus financial assets in the calibration?)
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Adjustment cost

@ adjustment costs for the buyer:
o(d,d") = pa(1+6) if d =0.
o(d,d") = pg'(1+ 8) — pg otherwise.
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Adjustment cost

@ adjustment costs for the buyer:
o(d,d") = pa(1+6) if d =0.
o(d,d") = pg'(1+ 8) — pg otherwise.

@ adjustment cost for the seller would imply o > 0 to guarantee
solvency (the fraction of the dwelling that cannot be
collateralized).

@ introduces asymmetric behavior after good and bad shocks;
importance for price volatility?

@ how are the assets of the dead exactly shared with the
survivors?
Can agents inherit a home? Or do they only get the cash
value and the home is put on the market?
Matters because of adjustment costs.
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[1. Quantitative findings

@ study business cycles using three aggregate shocks:
- earnings increase from -5% to +5% wrt steady state.
- dividends increase from -5% to +5% wrt steady state.
- mortgage mark up falls from 2 percentage points to zero.
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- mortgage mark up falls from 2 percentage points to zero.

@ experiment: start in long-lasting recession; study positive
aggregate shocks which last for 10 periods before switch back
to recession.

@ all changes combined generate a 10% output increase and
20% house-price increase.

@ importance of wealth effects (heterogenous due to incomplete
markets) and substitution effects (user cost of housing).
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[1. Quantitative findings

@ study business cycles using three aggregate shocks:
- earnings increase from -5% to +5% wrt steady state.
- dividends increase from -5% to +5% wrt steady state.
- mortgage mark up falls from 2 percentage points to zero.

@ experiment: start in long-lasting recession; study positive
aggregate shocks which last for 10 periods before switch back
to recession.

@ all changes combined generate a 10% output increase and
20% house-price increase.

@ importance of wealth effects (heterogenous due to incomplete
markets) and substitution effects (user cost of housing).

@ countercyclical sales in model, procyclical in the datal

@ not much of a capital-gain amplification effect on house prices
in the aftermath of income shocks.
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Countercyclical sales and capital gains

@ speculation | on countercyclical sales: adjustment cost for
buyers only. More elastic sellers than buyers, and the marginal
guys on the sale side hold on to property during a boom?
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guys on the sale side hold on to property during a boom?

@ speculation Il on countercyclical sales and house price
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Countercyclical sales and capital gains

@ speculation | on countercyclical sales: adjustment cost for
buyers only. More elastic sellers than buyers, and the marginal
guys on the sale side hold on to property during a boom?

@ speculation Il on countercyclical sales and house price
volatility: too large differences between houses and flats and
no dwelling? More types which are less distinct? How are
flows between dwelling states affected in the current model?

@ speculation I1l: measurement.
(i) How much of unit volatility is due to owner-occupied units?

(i) Given that housing turnover is underestimated in the
model as there are no changes of dwellings of the same type,
does this bias cyclical properties of the unit turnover in the
model (especially if unit turnover is related to worker
mobility)?
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On the interpretation of the results

@ Continuous purchases and sales w/o aggregate shocks due to
(i) earnings shocks and (ii) birth and death.
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@ Who are the marginal guys?
Show wealth and earnings distribution by dwelling status in
the steady state
— how is the probability of changing dwelling distributed on
the support of wealth or earnings levels.
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On the interpretation of the results
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(i) earnings shocks and (ii) birth and death.

@ Who are the marginal guys?
Show wealth and earnings distribution by dwelling status in
the steady state
— how is the probability of changing dwelling distributed on
the support of wealth or earnings levels.

@ Show (i) how these distributions change with aggregate shocks
and (ii) how the probability of changing dwelling changes.
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On the interpretation of the results

@ Continuous purchases and sales w/o aggregate shocks due to
(i) earnings shocks and (ii) birth and death.

@ Who are the marginal guys?
Show wealth and earnings distribution by dwelling status in
the steady state
— how is the probability of changing dwelling distributed on
the support of wealth or earnings levels.

@ Show (i) how these distributions change with aggregate shocks
and (ii) how the probability of changing dwelling changes.

@ Decompose how flows between the three groups (no dwelling,
flat, house) change due to shocks (for fixed versus flexible
prices).
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Interpretation of the results ctd.

@ Interesting to understand further the importance of capital
gains versus the increase in labor earnings:

the price increase at the beginning of a boom pushes some
potential buyers out of the market and there is less
bankruptcy.

BUT: in those experiments where Aps < Ap; < 0 when the
recession hits again, is there also an option to wait due to
relative price changes in the next recession. Moreover, the
adjustment cost for buyers is proportional to the price. Does
this explain part of the gradual further decline in turnover
during the recession?
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Further open questions

@ predictions of the model timing of flat and house purchase
over the life-cycle.
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Further open questions

@ predictions of the model timing of flat and house purchase
over the life-cycle.

@ the fact that the model predicts a too high debt to housing
ratio seems related to the exaggeration of the ratio of earnings
between middle-age and young agents.
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Further open questions

@ predictions of the model timing of flat and house purchase
over the life-cycle.

@ the fact that the model predicts a too high debt to housing
ratio seems related to the exaggeration of the ratio of earnings
between middle-age and young agents.

@ bankruptcy: different bankruptcy incidence at end of recession
depending on studied shocks. Swings of this incidence after
aggregate shocks that seem too large compared with data
(e.g. figure 13). Unclear pricing (endogenous or just verify
that wedge covers losses).
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Further open questions

@ predictions of the model timing of flat and house purchase
over the life-cycle.

@ the fact that the model predicts a too high debt to housing
ratio seems related to the exaggeration of the ratio of earnings
between middle-age and young agents.

@ bankruptcy: different bankruptcy incidence at end of recession
depending on studied shocks. Swings of this incidence after
aggregate shocks that seem too large compared with data
(e.g. figure 13). Unclear pricing (endogenous or just verify
that wedge covers losses).

@ renormalize Ginis if assets can take negative values in Table 3
(Chen et al., Oxford Economic Papers, 1982).
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