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In this paper

• We present evidence on housing value misperception, sign, and size

• Develop a model of portfolio allocation with costly acquisition of information,

– which results in households misvaluing their houses
– misperception matters for portfolio, housing, and consumption decisions (spoiler:

increases risk aversion)

• Test model implications with household level data on financial wealth, housing, and
portfolio allocation.

Evidence on misperception (too long list), but evidence on sign is mixed (and very relevant
for portfolio allocations)

• Benitez-Silva et al. (2008), Agarwal (2007) → overvaluation

• Follain and Malpezzi (1981), Goodman and Ittner (1992) → undervaluation
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– perceived housing wealth rarely equals market housing wealth
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Evidence on misperception:

• self-reported housing values vs “market” housing values

• market values built from purchase date (=zero misperception) using price index

– perceived housing wealth rarely equals market housing wealth

Data

• PSID at zipcode level → self reported house value

• CoreLogic at zipcode level → market value

Use the CL HPI index to inflate purchase price of house.

• Misperception =
(
H · P PSID

H,t

)
−
(
H · P PSID

H,0 ×∆HPICL
0→t

)
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1− 2 3 4 5 6 7 8

1984 −3.06 −3.29 0.22 7.41 11.93 6.44 15.33
1985 −4.18 −5.16 −7.43 −4.29 5.05 6.58 2.94
1986 −9.49 −5.09 −7.20 −9.76 −3.88 1.72 7.41
1987 −7.53 −4.11 −9.40 −5.55 −10.97 −1.58 1.09
1988 −1.36 −5.68 −3.35 −7.04 −6.19 −12.89 −0.39
1989 2.94 0.88 3.17 −1.36 −7.85 −1.76 −10.69
1990 1.11 6.45 2.58 −1.07 0.40 0.97 −1.53
1991 1.67 5.60 9.40 3.77 2.26 2.05 2.02
1992 −1.85 2.72 2.45 11.36 2.81 −0.26 2.90
1993 1.68 −3.35 0.98 3.28 4.88 3.05 −2.86
1994 −0.17 −2.46 −3.98 1.49 5.21 6.08 3.36
1995 −1.17 −1.76 −3.43 −6.14 1.06 4.79 8.58
1996 −0.64 −3.96 −2.04 0.29 −7.63 0.03 2.80
1997 −1.04 −0.56 −6.54 −3.74 −1.35 −8.77 −3.93
1999 −6.56 −4.86 −3.86 −7.60 −3.59 −4.71 −9.21
2001 2.86 −8.34 0.96 −4.84 −8.85 −0.70 −3.00
2003 0.14 0.96 −10.41 −0.17 −3.73 −2.97 3.28
2005 1.19 −0.54 −0.20 −13.84 −5.17 −1.41 −2.20
2007 14.82 11.42 9.09 17.61 −4.18 17.10 10.04
2009 8.03 25.42 17.33 12.65 16.69 −3.12 18.34
2011 1.63 7.50 26.77 17.18 12.87 21.33 8.61
2013 −6.14 −3.66 −0.70 13.09 5.99 1.25 4.66

Average 0.07 0.57 1.41 2.19 1.10 1.76 2.57
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1985 1990 1995 2000 2002 2004 2006 2008

1984 0.015 0.029 0.078
1989 0.027 0.057 0.023 0.028
1994 0.038 0.050 0.044 0.054 0.068 0.086
1999 0.024 0.041 0.047 0.041 0.033
2001 0.043 0.026 0.034 0.040
2003 0.023 0.033 0.029
2005 0.024 0.025
2007 0.021

Median = 0.037
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• Misperception of housing wealth affects portfolio, consumption, and housing decisions
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• Misperception of housing wealth affects portfolio, consumption, and housing decisions

• Households’ value of their houses differs from market value
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• Misperception of housing wealth affects portfolio, consumption, and housing decisions

• Households’ value of their houses differs from market value

↑ Misvaluation ⇒





less risky investments

lower consumption and lower leverage

larger housing relative to total wealth

more frequent acquisition of information
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• household sample 1978-2013
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• household sample 1978-2013

• Financial wealth = house value (first and second), business value, other assets, stock
holdings, checking and savings valances, IRAs and annuities, less the mortgage principal
on primary residence
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• household sample 1978-2013

• Financial wealth = house value (first and second), business value, other assets, stock
holdings, checking and savings valances, IRAs and annuities, less the mortgage principal
on primary residence

• All net of debt

• Only owners

• Identify movers, start measuring misperception at purchase time

– misperception is assumed to be zero at purchase
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• Repeat sales index (monthly, starting 1975), single family combined
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• Repeat sales index (monthly, starting 1975), single family combined

• public record files from First American

• Representative of all loans (not just GSEs)

• Limited coverage at the zipcode level

Use the index to inflate purchase price of house, starting at purchase time

• Misperception =
(
H · P PSID

H,t

)
−
(
H · P PSID

H,0 ×∆HPICL
0→t

)
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u(C,H) =
1

1− γ
(CβH1−β)1−γ

dH = −δHdt

dP = Pµdt+ PσdZ2

dB = rBdt

dS = S αSdt+ S σSdZ1

W = B +Θ+HP

Notation:

P ≡ house price

S ≡ stock price

Θ ≡ financial wealth in risky stock

B ≡ financial wealth in safe assets

φo ≡ cost of acquiring info

φa ≡ cost of moving

mi ≡ market value “surprise”
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Value function for acquiring information

V (W,H,P ) = max
C,Θ,H′,τ

E

[∫ τ

0

u(C,He−δt)dt

+ IH′>He
−ρτ (1− π)V

(
W (τ), He−δτ , P (τ)

)
+ πṼ (W (τ), H(τ), P (τ))

+ IH′<He
−ρτπV

(
W (τ), He−δτ , P (τ)

)
+ (1− π)Ṽ (W (τ), H(τ), P (τ))

]

W (τ) = W (τ−)− φoP (τ)H(τ−) +miP (τ−)H(τ−)

P (τ) = P (τ−)(1 +mi)

H(τ) = H ′ and H(τ−) = He−δτ
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[∫ τ
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−ρτ (1− π)V

(
W (τ), He−δτ , P (τ)

)
+ πṼ (W (τ), H(τ), P (τ))

+ IH′<He
−ρτπV

(
W (τ), He−δτ , P (τ)

)
+ (1− π)Ṽ (W (τ), H(τ), P (τ))

]

W (τ) = W (τ−)− φoP (τ)H(τ−) +miP (τ−)H(τ−)

P (τ) = P (τ−)(1 +mi)

H(τ) = H ′ and H(τ−) = He−δτ

Value function of adjusting housing

Ṽ (W,H,P ) = max
C,Θ,H′,τ

E

[∫ τ

0

u(C,He−δt)dt+ e−ρτ Ṽ (W (τ), H(τ), P (τ))

]
,

where W (τ) = W (τ−)− φaP (τ)H(τ−)− φoP (τ)H(τ−) +miP (τ−)H(τ−).
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The value function of this problem, V (W (t), H(t), P (t)), satisfies the following
Hamilton-Jacobi-Bellman (HJB) partial differential equation

sup
C,Θ,H ′,τ

E (dV (W,H, P ) + u (C,H) dt) = 0.
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The value function of this problem, V (W (t), H(t), P (t)), satisfies the following
Hamilton-Jacobi-Bellman (HJB) partial differential equation

sup
C,Θ,H ′,τ

E (dV (W,H, P ) + u (C,H) dt) = 0.

Thanks to homogeneity properties, we can rewrite the problem in terms of the
wealth-to-housing ratio, z = W/(PH)

V (W,H, P ) = H1−γP β(1−γ) V

(
W

PH
, 1, 1

)
= H1−γP β(1−γ)v (z) .

and solve for v(z). c denotes the scaled control c = C/(PH) and θ the scaled control
θ = Θ/(PH).

Solution



Solution: Portfolio Allocation and Consumption

INTRODUCTION

MISPERCEPTION

DATA

MODEL

Model

Illustration

Equilibrium

Calibration

Boundaries

Sensitivity

PREDICTIONS AND EMPIRICAL
RESULTS

CONCLUSION

APPENDIX

19 / 35

Given a wealth-to-housing ratio z, where v(z) > M (z+1−φo)
1−γ

1−γ , the agent chooses a optimal

consumption c∗(z) and portfolio θ∗(z) and b∗(z)

c∗(z) =

(
vz(z)

β

)1/(β(1−γ)−1)

θ∗(z) = −ω
vz(z)

vzz(z)
+

ρPSσP
σS

(z − 1)

b∗(z) = z − θ∗(z)

for the constant ω defined as ω = [αS − r + (1− β(1− γ))ρPSσP ] /σ
2
S.
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Variable Symbol Value

Curvature of the utility function γ 2
House flow services 1− β 0.4
Time preference ρ 0.025
Risk free rate r 0.015
Housing stock depreciation δ 0.02
Transaction cost φa 0.06
information cost φo 0.06
Risky asset drift αS 0.077
Standard deviation risky asset σS 0.1655
Correlation house price - risky asset ρPS 0.25
Standard deviation house price σP 0.14
House price drift µP 0.03
Overvaluation mH 20%
Undervaluation mL −20%
Probability π 0.5
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Table 1: Acquisition of information, housing adjustments, and misperception. Model
outcomes for the information acquisition boundaries, the housing adjustment boundaries, and
the return points under different parameterizations.

Adjust Info. Return Info. Adjust
LB LB Point UB UB

GL (no misperception) -0.025 0.955 2.311
Benchmark (+5%/-5%) -0.074 -0.070 0.885 2.432 2.867
Increase misperception 0.120 0.138 0.773 2.160 2.542
Overvaluation - ∇π 0.022 0.023 0.709 4.855 5.111
Undervaluation - ∆π 0.127 0.134 0.948 1.807 1.902

• with respect to GL, inaction region is lower and smaller
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Table 1: Acquisition of information, housing adjustments, and misperception. Model
outcomes for the information acquisition boundaries, the housing adjustment boundaries, and
the return points under different parameterizations.

Adjust Info. Return Info. Adjust
LB LB Point UB UB

GL (no misperception) -0.025 0.955 2.311
Benchmark (+5%/-5%) -0.074 -0.070 0.885 2.432 2.867
Increase misperception 0.120 0.138 0.773 2.160 2.542
Overvaluation - ∇π 0.022 0.023 0.709 4.855 5.111
Undervaluation - ∆π 0.127 0.134 0.948 1.807 1.902

• with respect to GL, inaction region is lower and smaller

• wider misperception, lowers inaction region even more
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Table 1: Acquisition of information, housing adjustments, and misperception. Model
outcomes for the information acquisition boundaries, the housing adjustment boundaries, and
the return points under different parameterizations.

Adjust Info. Return Info. Adjust
LB LB Point UB UB

GL (no misperception) -0.025 0.955 2.311
Benchmark (+5%/-5%) -0.074 -0.070 0.885 2.432 2.867
Increase misperception 0.120 0.138 0.773 2.160 2.542
Overvaluation - ∇π 0.022 0.023 0.709 4.855 5.111
Undervaluation - ∆π 0.127 0.134 0.948 1.807 1.902

• with respect to GL, inaction region is lower and smaller

• wider misperception, lowers inaction region even more

• more undervaluation, widens inaction region for information
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Table 1: Acquisition of information, housing adjustments, and misperception. Model
outcomes for the information acquisition boundaries, the housing adjustment boundaries, and
the return points under different parameterizations.

Adjust Info. Return Info. Adjust
LB LB Point UB UB

GL (no misperception) -0.025 0.955 2.311
Benchmark (+5%/-5%) -0.074 -0.070 0.885 2.432 2.867
Increase misperception 0.120 0.138 0.773 2.160 2.542
Overvaluation - ∇π 0.022 0.023 0.709 4.855 5.111
Undervaluation - ∆π 0.127 0.134 0.948 1.807 1.902

• with respect to GL, inaction region is lower and smaller

• wider misperception, lowers inaction region even more

• more undervaluation, widens inaction region for information

• more overvaluation, narrows inaction region for information
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[0.1] [−0.51] [−0.33]
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• House price misperception affects the optimal behavior of households (via risk aversion).
The more misperception,

– less investment in risky assets
– larger housing wealth relative to total wealth
– acquire information more frequently

• Overvaluation ⇒ less risky asset near downsizing

• Overvaluation ⇒ narrower bands of inaction

In this paper

• Showed evidence of misperception

• Build misperception into a portfolio choice model

• Tested implications with household level data (PSID)
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On the model:

• Extend to a richer model for misperception as a function of tenure (to match data)

On the empirical implications:

• Extend the analysis to include tenure.

• Robustness: Census Data.

• Better understanding of the drivers behind misperception and implication on other
markets.
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z≥ǫ
(z + 1)γ−1ṽ(z),
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The return point z∗a attains the maximum in

ṽ(z∗) = M̃
(za + 1)∗(1−γ)

1− γ
.
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Value matching and smooth pasting conditions hold at the two thresholds (za, za)

ṽ(z) = M̃
(ẑ + 1− φa − φo)

(1−γ)

1− γ

ṽz(z) = M̃(ẑ − φa − φo)
−γ
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Value matching and smooth pasting conditions hold at the two thresholds (za, za)

ṽ(z) = M̃
(ẑ + 1− φa − φo)

(1−γ)

1− γ

ṽz(z) = M̃(ẑ − φa − φo)
−γ

for ẑa = za, za and at the two thresholds (zo, zo)

v(z) = πv

(
zo

1 +mh
+ 1− φo

)
+ (1− π)M

(za + 1− φa − φo)
(1−γ)

1− γ
,

v(z) = (1− π)v

(
zo

1 +ml
+ 1− φo

)
+ πM

(za + 1− φa − φo)
(1−γ)

1− γ
if z > 0,

v(z) = πv

(
zo

1 +mh
+ 1− φo

)
+ (1− π)M

(za + 1− φa − φo)
(1−γ)

1− γ
if z ≤ 0,
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