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S1 Introduction

This supplement is organized as follows. Section S2 provides a derivation of
the relationship between expected price changes and the valuation indicator,
discussed in Section 2 of the paper, for higher order horizons. Section S3 gives
the mathematical details of the FE-TE estimators and their standard errors,
and Section S4 generalizes the FE-TE filtered estimators of the time-invariant
variables proposed in Pesaran and Zhou (2016) to unbalanced panels. Section
S5 describes the GMM estimators used for the dynamic panel regressions of
realized house price changes across MSAs reported in Section 6 of the paper.
Section S6 provides further details of the RAND American Life Panel (ALP)
surveys discussed in Section 3 of the paper. Section S7 provides the survey
questions, Section S8 gives the details of the truncation filters applied to the
responses. Section S9 compares the socio-demographic characteristics and
geographic location of the survey respondents and the US population. Section
S10 defines US mainland regions referred to in Section 5 of the paper, and
Section S11 describes the spatial weight matrix used in the construction of
neighboring crash and bubble indicators used in the regressions. Section S12

contains a brief description of Data Sources as well as the files that replicate the

S1



results reported in paper and this supplement. Section S13 provides summary
statistics for selected MSA level variables. Section S14 provides estimates
of the price expectation-valuation panel regressions, estimated separately for
male and female respondents. Section 515 provides the random effect estimates
of the model specifications discussed in Section 4 of the paper, and Section S16
provides a comparison of FE and RE estimates. Section S17 gives the FE-TE
filtered estimates. Section S18 provides a comparison of the estimates of 5
(defined in Section 4 of the paper) obtained for different model specifications,
as well as the corresponding interest rate estimates. Section S19 reports panel
regression results including home-ownership dummies, obtained by matching
the DQ Surveys with the “Effects of the Financial Crisis” survey, also carried
out by RAND. By matching the two surveys we are able to control for the

effects of home-ownership on expectations formation.

S2 Relationship between expected price changes
and the valuation indicator for higher or-

der horizons

Advancing both sides of equation (9) in the paper one period ahead we first
note that,

1 - 0,
P = (m) ; Ws g (Prya Qs p41) + <1 n 7“) Dyyq,

and applying the conditional expectations operator, E; (- [€;;) we have

Ei (Qn)
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But by (2) in the paper, we have E; [Es (P2 |Qsi11) Q] = Ei (P2 | ) +
25;52 'P,, and hence

1 E; (0, ,
EmHlQﬁ):(m) |Ei (P 90) + 260 R + %T)Dtega

Substituting this result in (9) in the paper yields

1 = 1 E; (0,) . .. 0
_ ' ' ' (2) i\Un gi n
I (1+r) ;:1 wz{(lw) [E (Pry2 [ ) + 285 Pt] 1y Dye }+(—1+T) Dy,

and after some simplification we have

2 n
p= (1) Sum i + () (D20 ) o
s=1

(S.1)

o _( 9+ > <1+r> (Z“’s s €Q*>- (S2)

As before P} is defined by applying the expectations operator E; (P;[€2;:) to
the right hand side of (S.1), namely

where

F):;‘ = (1+T> Zws i H&+2|Qst)|ta}

() [feoten)
s=1

Now using (2) and (3) from the paper in the above equation yields

Py = (1+7“> [E (P Q) + 267 P ]

1 2
+2w; (F) ggf)Pt + E; (¢,,) D;.

r
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Subtracting P, from both sides, using (14) from the paper, and after some

simplifications, and obtain

1+7r 2
7T,it+2 = 042(2) — %‘/zt + U’E?)v
where
€ -P7f+2 - Pt A.Pt+2 + A_Pt+1
Tire = Bi(mu Q) , o = 2P, N 2P, )
2 2
@ _ (A+r) -1 Q4+ A+r=e)Ei(d) o) _ 4@
. 2 2F (0,) Wi (14 w;)&;; .

Following similar derivations for h = 3,4, ..., the general result given by equa-

tion (17) in the paper follows.

S3 Fixed effects-time effects (FE-TE) estima-

tors for unbalanced panels

Consider the panel data model
Yit = i + Yy + 0xip + u, (S.3)

wheret=1,2,...,Handt =1,2,...,T; for respondent 7, and let T" = max; T;.
Let N; be the number of respondents observed in period ¢ and let N; be the set
of respondents observed in period t. Let s; be a binary variable which takes
the value of 1 if a response is recorded for respondent 7 at time period ¢, and
equal to 0, otherwise. Finally, let N =", N,.5!

Denote the available observations on respondents at time t by the N; x 1
vector, y ; n,, whose elements are members of the set N;. Specifically, N, =

#N,. x, n, is defined analogously. Stack y; n, and x; n, over t =1,2,...,7T to

Sn terms of paper’s notation, y;; corresponds to T; ¢+p)¢ i0 equation (23) of the paper.
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obtain

Yim X 1,N;

Y. N, X 2,Ny
y = ) , and x =

Y.y X.T,Np

Next, following the procedure described in Wansbeek and Kapteyn (1989), let
D, be the N; x H matrix obtained from the H x H identity matrix from which
the rows corresponding to the respondents not observed in period ¢ have been

omitted, and let ¢z be the H x 1 vector of ones. Define

D, Dy
bT D7y
and
Dy
Z, — Doy ’

Drey

and set Z = (Z1,Zy). Also let
Z=17,—7,(2\2,)" Z,Zs,

Q =22, - 77, (7:2:) " 42,

and
P=Iy-7, (lezl>_1 Z,-72Q°Z,

where Iy is the N x N identity matrix, and Q™ is a generalized inverse of
Q. The resultant P matrix does not depend on the choice of the generalized

inverse ( see Wansbeek and Kapteyn (1989)). Now define the transformed
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variables y = Py and v = Px and consider the transformed panel regression
Uit = 0Ty + €t
We estimate 6 by
H T “LrH
Ore—1E = [Z Sit(Tit — 5)2] [Z Z Sit(Tie — ) (G — U) |, (S4)
i=1 t=1
where T = Zil Zle 511, and 7 is defined analogously.

Let & re-1E = Jit—J—(T—2)0rr_rE, and &; pp_TE = (€it1,i,FE—TE7 €itg;,FE-TE; - - , EiT,,FE-TE,

where ¢ ; is the first time period in which respondent 7 is observed. Also, define

Iitlz — T

* xitgl — X
X =

XTir; — X,

The variance of 0pp_7g is computed as

H ;| H -1
ST, ! % N N * * %
Var(Ore-1E) = E X X, § Xi €, FE-TE€; pp-TEX;. § Xi. X,
i=1

=1 =1
(5.5)

S4 FE-TE Filtered estimators of the time-invariant

effects for unbalanced panels

The parameters of interest is the k x 1 vector of time-invariant effects, -,

Yir = a+ 'z + 9, + 0z + ug + &,
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obtained from (S.3), by replacing «; with a+~'z;+¢;, where z; is the kx 1 vector
of time-invariant characteristics of respondent i. To estimate -+, we assume
that z; is distributed independently of €; +u;, where @; = Zthl SitUit/ Zthl Sit
and s;; = 1 if respondent 7 is in the sample, and 0 otherwise. Note that
Zle s;¢ = T;, where T; denotes the number of time periods that respondent
1 is observed. To estimate < we extend the method proposed in Pesaran
and Zhou (2016) to unbalanced panels with time effects, and adopt a two-
stage procedure where in the first-step the effects of x;; are filtered out, by
considering the individual specific residuals after estimation of # by application
of FE-TE procedure to (S.3). In this way we allow z;; and u; to be correlated.
Let

Uit = Yit — Opp—TETt,

and note that for a fixed T and N large
A / —1/2
Uy = a+ 'z + 7y, + & + Op(N /7).

Then for each respondent averaging u;; over t, taking into account the unbal-

anced nature of the panel, we have

Ui = a+~'2; + 5y + & + Oy (N7V?), (S.6)
where .
- (Ztl 3z‘t%>
Syvi= | =7 |>
Zt:l Sit
and

ﬁz’ = (tzl Sitait> / (tzl 3it> .

We note that 5,;, = 5,;, if respondents ¢ and 7' have the same participation
pattern, as represented by s; = (s;1, Si2,...,S)’. As Table 2 in the paper
shows the frequency of participation across the survey waves has been quite
high, and there is a good chance that many respondents have the same par-

ticipation pattern, s;. Accordingly, we use a dummy variable to identify the
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set of respondents with the same participation pattern. Specifically, let S be

the set of unique response patterns in the data,
S =1{¢€{0,1}7)|¢ =s; for at least one i = 1,2,..., H}.

Denote the cardinality of S by |S| = m and assume that the elements of S are
ordered, with &; denoting the I"* element of S. Note that m < 27 — 1. Let

dZ — (dllj dZ27 P ,di’m) (S.?)

be the vector of time effects of respondent ¢, with d; = 1 if s; = §;, and d;
equal to zero, otherwise. In effect, respondents with the same participation
pattern are grouped together and assigned a dummy variable which takes the
value of unity if a respondent belong to the group and zero otherwise. With

these additional dummy variables, (S.6) can be written as
Ui = a+~'z; +Nd; + & + O0,(N'/?), (S.8)
or more compactly as
;= @'q; +& + Op<N_1/2>7

where ¢ = (a,',X’) and q; = (1, 2;,d})’. Then the FE-TE filtered (FE-TE-F)

Y )

estimator of ¢ is computed as
H L m o
Pro—rE—-F = [Z(Qz —a)(qi — q)’] Z(Qz —aq)(a; — ), (5.9)
i=1 i=1

where 4 = H™! Zfil ii;, and H is the total number of respondents in the
sample

The variance of ¢ re_TE_p 18 estimated by (see also Proposition 2 of Pesaran
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and Zhou (2016)),

Var(pg rp p) =H atl [qu,H + Qqz,1 (H Var(éFEfTE)> Q;&:,H:|

where @’(%E_TE) is given by (S.5), and

L H
Qo1 = Vi ;(% —q)(a —q)’,

H

H
Quor = 3 S (e~ @)~ 7), 7= > w/H,

=1 =1
H
3 1 ~ ~ — _
Vior = 2 > (& =@ — @)@ —a)',
=1

and

A

Si —

TNl

=0 —§— (v —T)0pp-15 — (Ui — Q' Pre_75_p-

-1
qq,H>

(S.10)

S5 Dynamic panel regressions with bubble and

crash indicators

In this section we provide additional information on estimation of the dynamic

panel regressions of realized house price changes. Note that the DQ surveys

were conducted from the middle of one month to the middle of the following

month. For example, indicators calculated using survey results conducted from

mid-June to mid-July are used as predictors of the realized house price change
in August. We follow the procedure described by Arellano and Bond (1991)

with some modifications. Consider the model

/
Tst+1 = Qg + )\Wst + ﬂ Xt + Us,t+1

(S.11)

and x4 includes the predictors that vary depending on the specification of

Models M1 to M4 considered in Section 6 of the paper.
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For each h = 1,3, and 12,

Xst = Tgyynps for model My,
— * *
Xst = ( T thjts Bstnits Cstvhits Bo ynjes C’S’Hh‘t,) , for model M,
* *
Xst = ( sthlts Csrnlts B pinjes Cs,t+h|t,) , for model Mj.

Models M; to Mj are estimated over s = 1,2,..., N (= 48 MSA), and t =
3,4,...,T (= 11 months) (June 2012-February 2013). Model M, is estimated
with MSAs s = 1,2,..., N (= 48), over the months August 2012-February
2013 (T = 7), with x set to (7%, Bsy—2, Csi—2, B, 5,C%,_5), where

S

=
[y

o ~e ~e ~e
st = g(ﬂ's,t+1|t Tt T3 + 7Ts,t+12|t)7

1
By = g(BS,H-Ht + Bs,t+3\t + Bs,t+12|t)7

1
Cst = g(cs,t+1|t + Cs,t+3\t + Cs,t+12\t)7

B?, and C?%, are defined analogously.
The GMM estimation is carried out by first differencing equation (S.11) to
eliminate the MSA fixed effects, a,, namely

ATrs,t-l—l = )\Aﬂ-st + B/Axst + Aus,t—‘rl?

for s =1,2,...,N, and t = 3,4,...,T. Then the T — 2 available observations

are stacked as

A71's,+1 = (Aﬂs,:s, A7Ts,4, oo A T) Aug 41 = (Aus 3, Aus47 ce ey AuS,T)/7
AT('S7 = (Aﬂ-S’Q, A7Ts73, e ,A?T&T_l) s AX (AXS 2 AX AXIS’Til)/.

5,377

X4 is treated as predetermined and the following instrumental variable matrix
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is used

(7T51a7r52ax51ax52) 0 0
W 0 (52, Ts3,Xs2,Xs3)  +vv oo 0
s pu—
0
0 coo e (Ts T2, s T—1,Xs,7—2, X5, T—1)

The moment conditions can now be expressed as

E(W.Au, 1) =0, fors=1,2,...., N.

where
Auy = Amy — ANAT — AXG,
with
A7T1,+1 Ay AX, Au1,+1
P R e Ll VN e PN
A . AXy Auy

The two-step Arellano-Bond estimator is given by
Y apasiey = (G'ZSNZ'G) ™ G'ZSNZ AT, (S.12)

where ﬁAB,Zstep = (S\AB,2step7 B;B,?stap)’ G = (Aﬂ-> AX)? Z= (W> AX)a W =
(W17W27 B 7WN>/a

N -1
Sy = <Z z;ﬁsﬁ;zs> :
s=1

Z, = (W,,Ax,) and 0y = A~ G4 4p 4., are the residuals using the first-

stage estimates

—1
Y B rstey = [G’Z (Z'0Z)" Z’G} G'Z(Z'QZ) ' Z'A =, (S.13)
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with Q = (Iy ® A), and

2 -1
-1 2
A=
0 0 2 -1
0 0 -1 2

See also Section 27.4.2 in Pesaran (2015).

S6 American Life Panel Surveys

The American Life Panel (ALP) consists of over 6,000 panel members aged 18
and older. Detailed information about the panel can be found at

https://alpdata.rand.org/index.php?page=panel. In what follows we provide
selected information about the ALP surveys that we deem relevant to the DQs

surveys.

S6.1 Recruitment

ALP participants are recruited through a number of sources, including the Uni-
versity of Michigan Monthly Surveys, both internet-panel cohort and phone-
panel (CATI) cohort, the National Survey Project cohort, Snowball cohort,
phone and mailing experiment cohort, vulnerable population cohort, and ALP
Intergenerational Cohort. The origin of each household in the survey is in-
dicated by the “recruitment type” variable in the excel sheet survey result
files.

The ALP invites adult members of participating households to join the
panel. Members of the same household can be identified in the panel, which
allows for intra-household comparisons. Currently, approximately 17 per cent

of surveyed households have more than one panel member.

S12


https://alpdata.rand.org/index.php?page=panel

S6.2 Demographics

Each ALP survey contains a “Demographics” module, which by default con-
tains information on "gender, date of birth, place of birth, US citizenship,
household income, household members, employment, state of residence, eth-

nicity. and education.

S6.3 Response Rates and Attrition

The attrition rate of ALP participants is relatively low. Between 2006 and
2013 the annual attrition rate has been between 6 and 13 percent. Since
panel members do not always give formal notification about their decision to
leave the panel, in order to avoid retention of non-responding panel members,
RAND contacts members who have not been active for at least one year and
asks them about their continued interest in participating. The ALP removes
all those for whom such contact attempts fail, as well as all those who were

not active in the previous year.

Response rates for ALP surveys are calculated by dividing the number of
completed interviews by the size of the associated underlying sample. Most
selected panel members who complete the interview respond within one week
of the fielding of the survey, and almost all do so within two weeks. Response
rates for the ALP survey typically average around 70 percent, but can vary
significantly by subgroups, how long the survey is kept in the field, and the

number of reminders sent.

S7 Survey questions

We are interested in learning your views about prices of houses, stocks and

shares, and gold, and appreciate your responses to the following questions.

H1 rate current housing prices

We now have some questions about housing prices. The median price of a
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single family home in the [fill for city nearest to R zip code] cosmopolitan area
is currently around [converted fill for median housing price in R zip code area)
(Half of all single family homes in the area cost less than the median, and the
other half cost more than the median.). Do you believe that current housing
prices are:

1 just right (in the sense that housing prices are in line with what you person-
ally regard to be fair),

2 too high,

3 too low as compared to the fair value?

H2 intro

Bearing in mind your response to the previous question, suppose now that
someone were to purchase a single family home in [fill for city nearest to R zip
code] area for the price of [ ...] What do you expect the house to be worth
(Please enter a numeric answer only, with no commas or punctuation)

H2 1month 1 month from now,

H2 3month 3 months from now,

H2 1lyear 1 year from now.

Respondents who reside further than 500 miles away from a major metropoli-
tan area were provided with H1 alternate and H2 intro alternate in-
stead of H1 and H2 intro.

H1 alternate rate current housing prices

We now have some questions about housing prices. The median price of a
single family home in the USA is currently around $163,500 (Half of all single
family homes in the area cost less than the median, and the other half cost
more than the median.). Do you believe that current housing prices are:

1 just right (in the sense that housing prices are in line with what you person-
ally regard to be fair),

2 too high,

3 too low as compared to the fair value?
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H2 intro alternate

Bearing in mind your response to the previous question, suppose now that
someone were to purchase a single family home in the USA for the price of
$163,500. What do you expect the house to be worth (Please enter a numeric
answer only, with no commas or punctuation)

H2 1month 1 month from now,

H2 3month 3 months from now,

H2 1lyear 1 year from now.

H3 intro

Will you please elaborate by providing responses to the following: What do
you think is the per cent chance that one year from now the house will be
worth

H3 percentl amount minus or plus 5 per cent. Between [ calculated low
house value] and [calculated high house value] dollars?

H3 percent2 amount less 5 per cent. Less than [calculated low house value]
dollars?

H3 percent3 amount more than 5 per cent. More than [ calculated high
house value] dollars?

Your responses should add up to 100 per cent.

E1 rate stock price level

We have some questions about the price of publicly traded stocks. Do you
believe the US stock market (as measured by S&P 500 index) to be currently:
1 Overvalued

2 Fairly valued (in the sense that the general level of stock prices is in line
with what you personally regard to be fair)

3 Undervalued

E1 note explain stock index
Note: The S&P 500 is an index of 500 common stocks actively traded in the
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United States. It provides one measure of the general level of stock prices.

E2 intro estimate 1000 investment

Bearing in mind your response to the previous question, suppose now that
today someone were to invest 1000 dollars in a mutual fund that tracks the
movement of S&P 500 very closely. That is, this “index fund” invests in shares
of the companies that comprise the S&P 500 Index. What do you expect the
$1000 investment in the fund to be worth

E2 1month in one month from now,

E2 3month in three months from now,

E2 1lyear in one year from now.

E3 intro intro to per cent change

Will you please elaborate by providing responses to the following: What do
you think is the per cent chance that a year from today the investment will be
worth

E3 percentl minus 5 to plus 5 per cent. Between [calculated low stock value]
and [calculated high stock value] dollars?

E3 percent2 minus 5 per cent. Less than [calculated low stock value] dol-
lars?

E3 percent3 plus 5 per cent. More than [calculated high stock value] dol-
lars?

Your responses should add up to 100 per cent.

G1 rate current gold prices

We now have some questions about the price of gold bullion traded interna-
tionally. Given the current price of gold, do you believe gold prices to be:

1 Overvalued

2 Fairly valued (in the sense that the general level of stock prices is in line
with what you personally regard to be fair)

3 Undervalued
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G2 _intro intro to G2

Bearing in mind your response to the previous question, suppose now that to-
day someone were to invest 1000 dollars in gold bullion. What do you expect
the $1000 investment in gold to be worth

G2 1month 1 month from now,

G2 3month 3 months from now,

G2 1lyear 1 year from now.

G3__intro intro to G3

Will you please elaborate by providing responses to the following: What do
you think is the per cent change that a year from today the investment in gold
will be worth

G3_percentl minus 10 to plus 10 per cent. Between [calculated low gold
value] and [calculated high gold value] dollars?

G3_percent2 minus 10 per cent. Less than [calculated low gold value] dol-
lars?

G3_percent3 plus 10 per cent. More than [calculated high gold value] dol-
lars?

Your responses should add up to 100 per cent.

S8 Truncation filters

Denote the price of asset a, with a = eq, gd, hs (equity, gold, house), provided
to respondent i at time ¢ by P, Note that P*” = 1000 and P¥” = 1000,
for all t. The price of asset a expected by the i** respondent in month ¢ for
h months ahead is denoted by Pft(f})l‘ .- Respondent i’s subjective valuation of
asset a in period ¢ is denoted by xff )| with ng ) = 1 if the respondent believes
that the asset is over-valued, ng ) = 1 if the respondent believes that the

asset is under-valued, and fEE? ) = 0, otherwise.

z; is a 7 x 1 vector of time-invariant characteristics of the i*" respondent.

Let 7; be the set of time periods (months) in which respondent i takes part in
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the survey. The elements of z; are

e z;; = 1 if female, 0 otherwise.

Zig = #LT Zteﬂ log age;;, average log age of respondent 1.

Zi3 = # Ztez_ edu;; respondent’s education averaged over the time pe-
riod the respondent participated in the survey, where edu;; = 0 if the
respondent has no high school diploma, edu;; = 1 if the respondent is a
high school graduate with a diploma, some college but no degree, an as-
sociate degree in college occupational/vocational or academic program,

and edu; = 2 if the respondent has a Bachelor’s degree or higher.5?
Zig = #LT Zte?;-, log income;;, average log income of respondent 1.

z;5 = 1 if Asian, 0 otherwise.

zi6 = 1 if Black, 0 otherwise.

zi7 = 1 if Hispanic/Latino, 0 otherwise.

We came across a few cases where responses to gender and ethnicity ques-

tions did not remain invariant over the different survey waves. In such cases

we used the following rule. Let d;; be the binary variable that denotes the

gender or ethnicity. (Asian, Black, Hispanic/Latino) of respondent i in month

t, and let 7; denote the set of months during which respondent i participated

in the surveys. Let d; = #LT Zte% d;;. If d;; varies over time, we consider the

following cases.

o Ifd;, > 2/3, we set dy = 1 for all ¢t € 7;.
o If d; < 1/3, we set dj, = 0 for all t € 7.

e If 1/3 < d; < 2/3, we remove respondent i from the data.

S

225,1» 26, and z7,; are constructed after all steps of the truncation filter described in

Section S8.0.1 have been applied.
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S8.0.1 Truncation filter criteria

For respondent 7 in period t, xl(f), Pf;(f,)l't for a = eq, gd,hs, and h = 1, 3,12,

are removed from the data set if any of the following criteria apply:

(a) Missing responses:

o azgf) or Pftf,)l‘t is missing for any a = eq, gd, hs or any h = 1,3, 12,

® 214, %24, 23, 24, AG€it, iNCOME; O edu;; are missing,
(b) Equity prices:

. Pft(jg)‘t > 4000 or Pft(f;ﬁt =0 for any h = 1, 3,12,

o P{{{H <100 for all by or PSR, > 2000 for all 5,

(c) Gold prices:

o P59 > 4000 or P9 =0 for any h = 1,3,12

o P59 <100 for all h, or P50, > 2000 for all A,

and

(d) House prices:

o P <0.5P8 or PS> 2P0 or P = 0 for any h=1,3,12.

Table S1 provides a comparison of the characteristics of filtered and unfil-

tered respondents.

S3Examples of responses (Pfé(f‘f\)w Pf;(fg‘)t, Pie;(fl])glt) that would be truncated are:
(4020, 1030, 1020), (90, 80,99), (2020,2010,3000). Examples of responses that would not

be truncated are (90,1020, 1010), (2030, 2020, 1050).

S19



"I9Sy 10 99130p S I0[oyDR{ ' sey juepuodsal oY) J g pue ‘weiford orwapese 10 [eUOIIRI0A /[RuUcIjedNId0 989[[00 Ul 99139p
99RID0SSE TR ‘00I80P OU JNq 989[[00 dwros ‘ewo[dIp ® )M 9)enprI3 [00Yds YSIY ® s Juepuodsal o) J T ‘ewo[dip [007ds Y31 ou sey juopuodsol oy} J1 () 0} [enbo st uorpRONpPH
syuopuodser 16‘% jo ojdures poroyy - (g)
squapuodsar (gF‘g Jjo adures reurduio - ()

LE°T 1€'T Gear LV'8T ¢r'6 9¢'TT 20°¢ 16'T 6¢°LS ¢G'69 VLGS L6L'TS  L96F 6687 ogeIoAy
8¢'T 1€°T 9¢'q1 0681 Ge'6 0L'TT LT°C €6'T 61°LS 86°8¢ €96 ‘Ge  699°1C  TI6F 8L'8¥ €1
9¢°'T 0€'T GL91 0761 LE'6 €41l 00°¢ 8T 9¢’LS 01°6¢ 266 ‘7S €TVIS  €6°6F €E6v ¢l
8¢'T 1€T ¢SVl TT°81 c0'6 6T°TT 66°T V6’1 E€V'LS 0¢'6¢ G0T‘9¢  €00°C¢  06°6F c0'6¥ TT
LE°T 1€'T 18°GT 2061 39°6 6G°TT 66°T 18T G¢8'9¢ 60°69 689°GS 006 ‘1S 69°67 116V 0T
9¢'1 0€'T 00°9T 0G°8T 69°6 LG°TT 181 8L'T €6°LG ge'69 €86 7S €TV 1¢ 99°67 6687 6
LE°T 1€°1 84l 6681 0c'6 6T'TT €0°C G6°'T €4°L8 969 VPV G L96°1¢  0S°6F 98'8¥ 8
LE'T 1€°1 €L°GT 8G'8T €V'6 V8T 96°'T 98°'T L6716 1669 0¥g‘GS  8IGIC  €€'6¥ 0,8V L
LE'T 1€T PG ar €681 L6'8 ¢S'1l €1°¢ 68°T 9,796 8186 6£0°0S  9EL°1C  LV'6V 068V 9
LET 0€'T ¢SVl V8 LI L8 OT'TT 86T 8L°T 78794 96°8¢ 296°GS  G8GIS  9%'6F 60°6¥ g
8¢'T 1€'T cETVI LC'8T 0.8 T0°TT €€'C ¢0'¢C 66799 L1769 L0G°9¢  C96°TS  T8'6¥ 7067 ¥
6¢°T €e'1 1971 6¢°LT 6¢'8 9,01 1€°C €1'¢ 18°L9 969 €89°9¢  L88°CS  LL6F S0'6¥ €
poIg)y  poalej[yun poIa)y poloj[yun  polej[j  PoOIdYJUN  Poloj[j  POId)[JUN  poId)[y  Polej[yun poIo)y pelojyun  PoIvej[y  pelajyun
2b6v.420D U929 uad 129 4od U929 uad 129 uod 2b6v.420D abvi20D
uorjeonpy ouryer /otuedsiyg yoergqg ueISY s[ewag awoouy o8Vy 9ARAA

sodures juepuodsaa pato)[y pue [RUISLIO JO uosiredwo)) 1S 9[qe],

520



S9 Respondent location and respondent char-

as % of population aged 15 and older

as % of population aged 15 and older

acteristics

Figure S1: Age distribution of ALP respondents and US population

Il us vopulation (2012)
104 ALP respondents

o

o

1519 2024 2520 3034 3539 4044 4549 5054 5550 60-64 6569 70.74 7579 80-84
age groups

Figure S2: Ethnicity of ALP respondents and US population

80
Il us ropuiation (2012)
60 4 ALP respondents

404

204

EE—— D)

T v T v T
American Indian or Asian or Black Hispanic/Latino white
Alaskan Native Pacific Islander

ethnicity/origin

The ALP distributions are based on the sample of 4,971 respondents.

The data on US population is obtained from the following sources:
http://www.census.gov/population/age/data/2012comp.html
https://www.census.gov/popest /data/historical/2010s/vintage 2012 /national.html
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Figure S3: Educational attainment of ALP respondents and US population
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Figure S4: Income distribution of ALP respondents and US population

Il us poputation (2012)
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$9,999 $19,999 $29,999 $39,999 $49,999 $59,999 $74,999 $99,999 $149,999  and over
family income

154

as % of US households/ALP respondents
(4]

The ALP education distribution is based on 4,968 (out of 4,971) respondents who are aged
18 or older.

The ALP income distribution is based on the sample of 4,971 respondents.

The data on US population is obtained from the following sources:
http://www.census.gov/hhes/socdemo/education/data/cps/2012/tables.html
http://www.census.gov/data/tables/time-series/demo/income-poverty /cps-hinc/hinc-
06.2012.html .
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Figure S5: Location of Respondents in the DQ Surveys
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Figure S6: US population density
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S10 Definition of US regions

Table S2: Categorization of regions

Region States

NorthEast CT, ME, MA, NH, NJ, NY, PA, RI, VT

SouthEast Al, AR, DE, DC, FL, GA, KY, LA, MD, MS, NC, SC, TN, VA, WV
MidWest  IL, IN, TA, KS, MI, MN, MO, NE, ND, OH, SD, WI

SouthWest AZ, NM, OK, TX

West CA, CO, ID, MT, NV, OR, UT, WA, WY

National Geographic Society proposes this region categorization according to their
geographic position on the continent. According to its definition, a region is de-
fined by natural or artificial features, for example language, government, religion,
forests, wildlife or climate.

S11 Spatial weight matrix

Consider MSAs s = 1,2,...,S. Let G denote the S x S geodesic based
spatial matrix calculated using the Haversine distance between MSAs. Specif-
ically, we say that MSA s and s’ are d-neighbors if the Haversine distance
between their geographic centers is less than or equal to d miles. Then
GW(s,s') = 1if s and s" are d-neighbors, and G'¥ (s, s') = 0 otherwise. Also,
GW(s,s)=0foralls=1,2,...,8S.

Denote the s row of a matrix A by [A], and let a,y denote the (s, s') element
of A, and let Og be a 1 x S vector of zeros, and define W = (w,y) as follows.
For s=1,2,....,5,

o (W], = [G(100)}s if [G(lOO)]S £ 0.
o If [G(190)], = 0y and [G(2%)], £ 04, [W], = [G(00)],.

o If [GR)], =04, wyy =1 for s =1,2,...,5, s’ # s and wy, = 0.
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S12 Data sources

The survey data can be accessed from the link

https://alpdata.rand.org/index.php?page=data. The survey is labeled “Asset
Price Expectations” [W01]-[W15]. The house price data used in the MSA level
analysis is sourced from the National Association of Realtors. The house prices
are disaggregated by 180 MSAs as defined by the US Office of Management
and Budget. For further details see http://www.realtor.org/topics/existing-

home-sales.

In Section S12.1 we describe the survey data as released by RAND, and in

Section S12.2 we describe how to replicate our results.

S12.1 Survey data downloaded from the RAND ALP

website

The folder “DQ Survey data Aug 2012-Jan 2013” contains all survey data for
the DQ Survey as available on the RAND ALP website. The results of each

survey wave is included a separate csv file, and contains the following modules:

e Demographics - demographic information about the respondent, such as

age, gender, education, employment etc.

e Base Module - information about the exact time when the respondent

filled out the survey.
e Housing Prices - DQ survey module about house prices.
e Stock Prices - DQ survey module about stock prices.
e Gold Value - DQ survey module about gold prices.

e Closing - assessment of the interview experience.

A list of the variables available in each survey wave can be found in the

files “List of variables in each survey wave.xlsx”. An overview of the modules
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Figure S7: Screenshot of Asset Price Expectations Survey Wave 13

Well Being 318 - Asset Price Expectations [W13]

About the Survey Fieldwork
This survey was in the field from 2012-11-19 until 2012-12-17.
Investigators: Jeff Dominitz, Hashem Pesaran. Show the response overview for this survey.

Browse Questionnaire

module description
Demographics Preloaded Demographic Variables
Base module Identification, Timestamps, and Initialization Variables

Housing Prices

Stock Prices

Gold Value

Closing Closing questions, rating of the survey and additional notes

Download Data Download Codebook
Please login or register to download data. Download Questionnaire (PDF)

can be accessed by clicking on the survey name on the RAND website. An
example for survey wave 13 is shown in Figure S7. Information about the non-
respondents of the survey can also be found on this page. Further information
about the questions contained in the module can be accessed by clicking on the
name of the module. See Figure S8 for an example, where some of the variables
in the Demographics module are displayed. Finally, more information about
a variable can be obtained by clicking on the variable name. Figure S9 shows
the information displayed if we click on the variable name, “ms318 gender”

in survey wave 13.

S12.2 Data and codes for replicating results

All data and codes necessary to replicate the results are provided in the zipped
file called “DQ Survey Replication”. When this file is unzipped you should
see the folder and file structure displayed in Figure 4. This Figure shows the
structure of the folders in which the codes are organized. Folders are marked
with a blue color. Files that recreate the data sets used in the estimation are
marked in yellow, and the numbers next to the yellow boxes indicate the order

in which the files should be executed. Finally, green boxes indicate files that
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Figure S8: Screenshot of Accessing Demographic Variables

Well Being 318 - Asset Price Expectations [W13]

Preloaded Demographic Variables

Questions and Variables (23)

name

ms318_gender
ms318_calcage
ms318_birthyear
ms318_currentlivingsituation
ms318_borninus
ms318_stateborn

ms318_citizenus

Module - Demographics

description / question text variable label
What is your gender? GENDER
What is your age? CALCULATED AGE
BIRTH YEAR
Could you tell us what your current... CURRENT LIVING SITUATION
Were you born in the United States? BORN IN US
In what state were you born? BORN IN STATE
Are you a citizen of the United Sta... CITIZEN US

Figure S9: Screenshot of Question about Gender

Well Being 318 - Asset Price Expectations [W13]

Dataset label
Question text

Answer type

Empty answer allowed

Notes

S27

Module - Demographics

Question - ms318_gender

GENDER

What is your gender?
Enumerated: 1 Male 2 Female
Yes

There are no notes for this question.



replicate the estimation results. These can be executed in an arbitrary order.
All files necessary to replicate the estimation results are also provided in the
“Data” folder. Hence, it is possible to run the estimation scripts marked with
green color without previously re-creating the data sets. All estimates are
saved in tex tables, which are automatically placed in the folder called “tex”.
The zipped file “DQ Survey Replication” contains a folder with the same
name. To run the replication files on a PC, place the zipped folder in a di-
rectory of your choice and unzip it. Then change the path names in the files
accordingly. For example, if the file is unzipped in the root directory “C:\”,
add “C:\” directly before the words “DQ Survey Replication” in the file path,
so that the path begins with “C:\DQ Survey Replication”. Additionally, /”
in the path definitions need to be changed to “\”.
Similarly, on a Mac or Linux computer, unzip the folder in a directory of
your choice. Suppose the folder “D(@ Survey Replication” is unzipped in the
directory “/Users/home/Desktop/”. Then change the path names in the repli-
cation files so that they begin with

“/Users/home/Desktop/DQ Survey Replication”.

The data sets used in the empirical analysis can be found in the folder
“DQ Survey Replication/Data/csv/”. The data files are “panel ind.csv”,
“panel fef loc.csv” and “panel fetef.csv”. These are the data sets contain-
ing all individual level variables such as valuation and price expectation as
well as demographics. The latter two files also contain location and response
pattern dummies, respectively. The panel data of 48 MSAs used in the MSA
level analysis is contained in the file “Panel 48 MSAs.xlsx” in the same folder.

For convenience, all the survey data files covering the period August 2012
to January 2013 are also available in the zipped file "DQ survey data Aug
2012-Jan 2013".
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Figure S10: Structure of Replication Directory

B pQ Survey Replication

L

| Il Data

M csv

L- original survey data
Il MATLAB

M =r

M stata

._- Create Data Sets

MR
| .Create panel.R

.Create individual level panel.R (up to line 82)

| .Create individual level panel.R (starting at line 83)
| .Create MSA panel.R (up to line 74)

| .Create MSA panel.R (starting at line 75)

| Il extra (contains files called by other scripts)

B MATLAB

| 3.WK_transformation.m

| 6.Generate B _and C neighbor_indicators.m

| Il functions (contains functions called by other scripts)

(S S

-~

Estimation
B MATLAB
| FEF_estimation.m
| FEF_estimation with MSA_FE.m
| FE_TE Filtered_estimation.m
| Ml extra (contains files called by other scripts)
| Bl functions (contains functions called by other scripts)
M stata
| Replicate Table 6 FE estimates.do
| Replicate Table 12.do
RE Estimates.do

| Il tex (tex tables with estimates are stored here)

Figure S11:
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S13 Selected MSA summary statistics

Table S3: Summary statistics of variables used in the realized house
price change regressions

Mean  St. Dev. Min  Pctl(25) Median Pctl(75) Max

st 1726 2565  —3.408 —0.251 1.401  3.464  10.084
A —2181 5462 55552 —2.869 —1.264 —0.159 6.543
sy —0.678 1991 18744 —1173 —0.391 0166  5.391
e 0.063  0.682 5041 —0.207 0.145 0426  2.525

By 0177 0.112 0.000 0.088 0.164 0.250 0.591
Co 1)t 0.186 0.117 0.000 0.089 0.174 0.265 0.527

B, 0167 0091 0000 0104  0.165 0199  0.552
Cloqe 0193 0098 0000 0146 0187 0250 0475

B s 0.160 0.104 0.000 0.076 0.148 0.231 0.591
Cs 431t 0.134 0.099 0.000 0.051 0.117 0.193 0.473

Bf, 0153 0086 0000 009 0153 0184 0515
Clipspe 0141 0082 0000 0097 0136 0180  0.409

Boyige 0159 0105 0.000 0076  0.148  0.227  0.591
Corszp 0073 0070 0.000  0.022 0052 0108  0.350
B,y 0155 0088 0000 0093 0149 0182 0539

0.079  0.057 0000 0041 0074 0100  0.350

*
Cs,t+12\t

The statistics are based on the sample of 48 MSAs and 11 months: April 2012 to February 2013.
mst and 7 t+hlt for h =1, 3,12 are expressed in per cent per quarter.

The indicators By ¢y nit, Cs t4nje: B

:ytJrh‘t, C:,t+h|t for h = 1,3,12 are fractions between 0 and 1.
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Table S4: Summary statistics of selected variables by MSA for 48
MSAs

Average value during the period April 2012-February 2013

Nst st Bt Cspvape Bsputsje  Csivap Bsayize Csitizp
Albuquerque, NM 27.82  0.55 0.19 0.12 0.17 0.09 0.20 0.07
Amarillo, TX 20.18  0.40 0.32 0.06 0.30 0.03 0.31 0.02
Atlanta-Sandy Springs-Roswell, GA 49.36 3.17 0.06 0.34 0.04 0.27 0.04 0.15
Austin-Round Rock, TX 45.27 2.12 0.33 0.01 0.32 0.004 0.33 0.004
Boise City, ID 22.64  4.02 0.12 0.20 0.09 0.16 0.09 0.09
Chattanooga, TN-GA 2945  0.89 0.08 0.26 0.07 0.19 0.07 0.07
Chicago-Naperville-Elgin, IL-IN-WI 68 0.43 0.09 0.39 0.07 0.28 0.07 0.13
Cleveland-Elyria, OH 41.55  0.26 0.06 0.40 0.04 0.34 0.03 0.25
Columbus, OH 2236  0.67 0.08 0.31 0.06 0.25 0.07 0.10
Corpus Christi, TX 59.09  1.54 0.31 0.03 0.29 0.02 0.29 0.01
Cumberland, MD-WV 29.55  0.07 0.15 0.16 0.11 0.10 0.10 0.03
Dallas-Fort Worth-Arlington, TX 63.64  1.48 0.19 0.18 0.17 0.12 0.18 0.07
Denver-Aurora-Lakewood, CO 27.64 2.82 0.31 0.11 0.28 0.07 0.29 0.04
Detroit-Warren-Dearborn, MI 54.91 3.74 0.06 0.42 0.05 0.35 0.04 0.20
Dover, DE 2045  0.33 0.10 0.22 0.08 0.15 0.09 0.05
El Paso, TX 51.09 0.13 0.27 0.05 0.21 0.04 0.20 0.04
Fort Wayne, IN 36.27  0.67 0.14 0.30 0.08 0.28 0.07 0.23
Grand Rapids-Wyoming, MI 34 2.11 0.07 0.27 0.07 0.22 0.07 0.13
Green Bay, WI 26.73 0.13 0.23 0.15 0.20 0.10 0.15 0.03
Greensboro-High Point, NC 30.82 0.56 0.11 0.21 0.11 0.14 0.09 0.07
Houston-The Woodlands-Sugar Land, TX 46.82 1.83 0.16 0.04 0.14 0.04 0.15 0.03
Indianapolis-Carmel-Anderson, IN 27.45 0.85 0.07 0.25 0.06 0.20 0.06 0.11
Kansas City, MO-KS 26.55  0.93 0.19 0.19 0.19 0.15 0.19 0.09
Lansing-East Lansing, MI 21.82 1.79 0.12 0.26 0.11 0.13 0.12 0.08
Los Angeles-Long Beach-Anaheim, CA 176.18  3.22 0.35 0.06 0.32 0.04 0.30 0.02
Miami-Fort Lauderdale-West Palm Beach, FL 43.09 3.18 0.13 0.14 0.11 0.06 0.11 0.02
Milwaukee-Waukesha-West Allis, WI 24.91 0.15 0.24 0.21 0.22 0.15 0.20 0.12
Minneapolis-St. Paul-Bloomington, MN-WI 36.91 2.32 0.11 0.26 0.11 0.15 0.10 0.10
New York-Newark-Jersey City, NY-NJ-PA 136.36  0.26 0.30 0.08 0.27 0.05 0.26 0.03
Philadelphia-Camden-Wilmington, PA-NJ-DE-MD 35.55 0.44 0.14 0.15 0.15 0.10 0.16 0.03
Phoenix-Mesa-Scottsdale, AZ 42.55 5.77 0.07 0.18 0.07 0.14 0.07 0.07
Raleigh, NC 24.82 0.72 0.19 0.12 0.18 0.10 0.17 0.07
Reading, PA 21.27  0.46 0.12 0.32 0.12 0.26 0.13 0.16
Riverside-San Bernardino-Ontario, CA 44.82 3.98 0.21 0.15 0.20 0.10 0.18 0.06
Sacramento-Roseville-Arden-Arcade, CA 64.18 4.83 0.17 0.20 0.15 0.14 0.15 0.07
Salt Lake City, UT 61.64 251 0.17 0.22 0.15 0.16 0.15 0.12
San Antonio-New Braunfels, TX 45.09 1.03 0.19 0.05 0.20 0.04 0.21 0.03
San Diego-Carlsbad, CA 36.27  3.55 0.33 0.03 0.32 0.02 0.32 0.002
San Francisco-Oakland-Hayward, CA 21.45  4.52 0.37 0.10 0.36 0.04 0.38 0.004
San Jose-Sunnyvale-Santa Clara, CA 39.64 4.18 0.40 0.05 0.29 0.03 0.32 0.02
Seattle-Tacoma-Bellevue, WA 43.55 3.16 0.24 0.12 0.22 0.07 0.23 0.04
Spartanburg, SC 24.27  0.40 0.02 0.31 0.02 0.20 0.02 0.09
St. Louis, MO-IL 21.36 0.45 0.12 0.32 0.11 0.22 0.10 0.06
Tallahassee, FL 20.45 0.62 0.22 0.10 0.22 0.07 0.20 0.03
Tucson, AZ 26.09 244 0.12 0.26 0.14 0.19 0.15 0.10
Tulsa, OK 33 0.65 0.25 0.16 0.19 0.12 0.17 0.01
Washington-Arlington-Alexandria, DC-VA-MD-WV 43.27 1.76 0.22 0.15 0.22 0.09 0.21 0.03
Youngstown-Warren-Boardman, OH-PA 2491  0.75 0.02 0.22 0.02 0.17 0.04 0.11

Nst¢ - number of respondents in month ¢ and MSA s.

mst - realized price change in MSA s and month ¢, expressed in per cent per quarter.

The data on house prices is sourced from the National Association of Realtors.The house prices are disaggregated by
180 MSAs as defined by the US Office of Management and Budget.

For further details see http://www.realtor.org/topics/existing-home-sales.
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S14 Estimates for males and females

While not central to our paper, we also analyze how estimates of ) in model
(23) vary in terms of socio-economic characteristics. Specifically, note that our
estimates in Table 4 allow for random variation in th) across respondents. In
this section we estimate equation (23) separately for male and female respon-
dents. The estimates are summarized in Table S5. For equity prices, we find
no statistically significant relationship between expected price changes and the
valuation indicators for female respondents at any of the three expectations
horizons. But for male respondents we find the relationship to be statisti-
cally significant and negative (thus equilibrating) for all three expectations
horizons. Similar differences between female and male respondents are also
observed in the case of gold prices, with female respondents showing a positive
and statistically significant relationship between expected price changes and
valuation indicators, whereas for male respondents we find the relationship
to be negative at three and twelve month expectations horizons. Finally, in
terms of house prices, the valuation-expectation relationship is negative for
both males and females. For females the results are statistically significant for
all expectation horizons, whilst for males they are statistically significant only

at the 12 month expectations horizon.

532



Table S5: Estimates of 3 in the panel regressions of individual ex-
pected price changes on their belief valuation indicators for different
assets by gender

Dependent variable: 77 t4hlt

Female Respondents

Equity Gold Housing
Horizons FE FE-TE FE FE-TE FE FE-TE
One Month 0.192 0.186 1.178F**  1.168%F*  -0.354***  -0.367***
Ahead (h=1) (1.15) (1.11) (4.05) (4.01) (-4.85) (-5.02)
Three Months 0.0895 0.0916 0.593***  (0.583***  _0.126%*F*  -0.131%**
Ahead (h=1) (0.88) (0.90) (3.80) (3.74) (-3.70) (-3.82)
One Year 0.00299 0.00489 0.181** 0.175%* -0.0402**  -0.0400**
Ahead (h=1) (0.06) (0.10) (2.74) (2.66) (-2.98) (-2.95)

Male Respondents

Equity Gold Housing
Horizons FE FE-TE FE FE-TE FE FE-TE
One Month -0.554%* -0.617** -0.196 -0.236 -0.202 -0.211
Ahead (h=1)  (-2.83) (-3.14) (-0.82) (-0.99) (-1.74) (-1.81)
Three Months ~ -0.372***  -0.401***  -0.291* -0.323* -0.0767 -0.0782
Ahead (h=1) (-3.33) (-3.58) (-2.10) (-2.32) (-1.69) (-1.73)
One Year -0.300%**  -0.308***  -0.304***  -0.319%**  -0.0596***  -0.0594***
Ahead (h =1) (-6.00) (-6.12) (-4.32) (-4.52) (-3.89) (-3.87)

Fixed effect (FE) estimates of ﬁ(h) in the panel regression fr?,t+h\t = agh) + ﬁ(h)wit + uﬂl) are obtained
with and without time effects (FE-TE) using an unbalanced panel of respondents over 11 months, March
2012 to January 2013.
The regressions for females are estimated using 2,910 respondents and 20,602 responses.

The regressions for males are estimated using 2,061 respondents and 15,359 responses.

Standard errors are in parentheses, *, ** and *** denote statistical significance at 10%, 5% and 1% levels,

respectively. Standard errors are robust to heteroskedasticity and residual serial correlation.
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S15 Random effect estimates

In what follows, we provide estimates of the panel data model
Tiaehle = o® 4 2ly® 4 Mg, + 61 + Eit+h T M, (S.14)

which corresponds to equation (28) in the paper. We provide estimates both
with and without time effects, and with and without MSA dummies. For the
elements of z; = (21, 22, ..., 2i7)’, we consider z;; = lnage;, z;2 = Inincome;, z;3
to z;6 are dummy variables that take the value of 1 if the respondent i identifies
her /himself as female, Asian, Black and Hispanic/Latino, respectively. Finally,
z;7 measures the education level of the respondent. For a detailed description
of how the time-invariant variables are constructed see Appendix A.2 of the
paper. We allow ¢; 44 + ¢§h) to be serially correlated and heteroskedastic.
Random effects estimates of model (S.14) are presented in Tables S6-S8.

We also consider the following model
¢ inp = o + 2y ™ + 6 4+, (S.15)

which we estimate with and without time effects and MSA dummies. These
estimates are presented in Tables S9-S11. The estimates for equity and gold
prices are similar across all model specifications. It is interesting to note
that for house prices, time-invariant characteristics cease to be statistically

significant once MSA (location) dummies are included.
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S16 Comparison of FEF and RE estimates of

the price expectation equations

In tables S12 to S14 we present the fixed effects filtered and random effects
estimates for the panel regressions discussed in Section 4.1 of the paper. Specif-

ically, we consider the panel data model
i ne = o + 8 + 2y 4 Py ey + . (S.16)

For the RE estimates we assume that 1/)2@ and z;; are independently distrib-
uted, and we allow €; 445, + wgh) to be serially correlated and heteroskedastic.
For the FEF estimates we allow @bz(-h) and z; to be correlated, and employ
the two-stage approach proposed by Pesaran and Zhou (2016). For a detailed
discussion of the estimators and estimates see Section 4.1 of the paper. The
FEF and RE estimates are similar across all model specifications. As noted
earlier, time-invariant respondent characteristics cease to be significant pre-
dictors of the respondent’s expected house price changes once we condition on

the respondent’s location. This is true for FEF and RE estimates.
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S17 FE-TE Filtered estimates of the price ex-

pectation equations

We consider the following model.
Tierhle = o™ 4 Ziy® 4 By, + de® + g5 + 01", (S.17)

with d; as specified in equation (S.7). There are m = 943 unique response
patterns in our data, 456 of which belong to at least two respondents. We
estimate two specifications of the model. In the first one we introduce dummies
for each response pattern, i.e. d; € R%*? (we leave out one dummy). Second,
we estimate a model with time dummies for response patterns shared by at
least two respondents, d; € R*%. Finally, as a benchmark, we estimate a
model with no response pattern effects. Estimates of these models, with and
without MSA dummies, are presented in Tables S15 -S20. As before, inclusion
of location dummies have little effects on the estimates for equity and gold price
equations across all specifications. For house prices, however, the estimates
differ significantly depending on whether MSA fixed effects are included or
not. Specifically, respondent characteristics cease to be statistically significant

once a location (MSA) dummy is included.
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S18 Comparison of alternative estimates of (3 (h)

and implied interest rate r

In Table S22 we present a comparison of the estimates of ") in the equation
ﬁ-zt-‘rh\t = oM 4 Z;;'Y(h) + B(h)xit + Eip4n + %(h) (S.18)

for different model specifications. We consider FE and FE-TE estimates of
B™ . We also consider a model where @bz(-h) is treated as random. We esti-
mate the RE model with and without the time-invariant characteristics z;,
and with/without time and MSA dummies.

Then, using the estimates of ") for the housing market, we calculate the
A (h ~(h
estimated interest rate, 7. Given the estimates 5( v and 5( 2), compute the

interest rate estimates as follows:

. - Eﬁ(hl) s .
Hhhe =\ T, ) ’

~(h ~(h
for cases where |6( 1)| < |5( 2)|

Table S21.

. The interest rate estimates are presented in

Table S21: Alternative estimates of the discount rate r, using FE,
FE-TE and RE estimates of B(h) for house prices

‘ FE FE-TE ‘ RE
73,1 0.044 0.039 | 0.082 0.082 0.055 0.057 0.091 0.08 0.082 0.079
7121 0.064 0.060 | 0.058 0.055 0.055 0.053 0.070 0.067 0.065 0.063
712,3 0.069  0.065 0.053 0.049 0.055 0.052 0.066 0.063 0.061 0.059
Time Dummies No Yes No Yes No Yes No Yes
MSA Dummies No No Yes Yes No No Yes Yes
Demographics No No No No Yes Yes Yes Yes
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S19 Regression results controlling for home-

ownership

In this section we present results obtained by matching the data from the
DQ Survey with another survey carried out by RAND ALP - the Effects of
the Financial Crisis Survey. The Financial Crisis Survey was fielded dur-
ing November 2008 - January 2016, and the survey data can be accessed at
https://alpdata.rand.org/index.php?page=data. The survey is of inter-
est to us since it contains information on home-ownership. To match the
respondents form the two surveys, we used the fact that the respondent iden-
tifier variable, “prim key”, is uniquely assigned to a respondent across all
surveys. For each month from March 2012 through January 2013, we kept
those respondents of the Double Question Survey who had also participated
in the Financial Crisis Survey in the same month. We also applied analo-
gous filters to the one used for gender and race, which eliminates respondents
who provides information that is not consistent over time with respect to the
home-ownership variable. We ended up with a sample of 3,325 respondents
who had participated in both surveys, and for whom we knew whether they
were homeowners or not. The fraction of homeowners in this sample is 29%.
This is significantly lower than the national rate of home-ownership, which
was around 65% during the survey period.

We then estimate the model introduced in equation (23) in the paper sepa-

rately for homeowners and non-homeowners. Specifically, we consider
o = ot + By + 0 + e1p4n for i € O, (S.19)

and
e = ot + By + 6 + e1p4n for i € O, (S.20)

where ©; and O, is the set of homeowners and non-homeowners, respectively.
The estimates of (/3 Y”, Béh)) for the three different asset classes, and for all the
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three horizons, h = 1,3, and 12, are summarized in Table S23.

Table $23: Estimates of 3 in the panel regressions of individual ex-
pected price changes on their belief valuation indicators for different
assets by homeownership

Dependent variable: ﬁf,t+,L|t

Homeowners

Equity Gold Housing
Horizons FE FE-TE FE FE-TE FE FE-TE
One Month -0.259 -0.236 0.656 0.725 -0.170 -0.164
Ahead (h=1) (-0.71) (-0.66) (1.38) (1.52) (-1.43) (-1.38)
Three Months -0.133 -0.142 0.0932 0.128 -0.0364 -0.0301
Ahead (h=1) (-0.66) (-0.72) (0.33) (0.46) (-0.59) (-0.49)
One Year -0.0636 -0.0665 -0.0305 -0.0258 -0.0526 -0.0494
Ahead (h=1) (-0.62) (-0.65) (-0.22) (-0.19) (-1.93) (-1.81)

Non-Homeowners

Equity Gold Housing
Horizons FE FE-TE FE FE-TE FE FE-TE
One Month -0.112 -0.141 0.0965 0.0604 -0.203 -0.223
Ahead (h =1) (-0.68) (-0.86) (0.44) (0.27) (-1.86) (-2.06)
Three Months -0.179 -0.198* -0.0729 -0.0996 -0.0818* -0.0897*
Ahead (h=1) (-1.83) (-2.04) (-0.59) (-0.81) (-2.05) (-2.27)
One Year -0.202%*F*%  .0.210%**  -0.185** -0.190** -0.0493***  -0.0507***
Ahead (h =1) (-4.59) (-4.76) (-3.06) (-3.14) (-3.69) (-3.80)

tnlt = chm +8M gy, +u§th) are obtained
with and without time effects (FE-TE) using an unbalanced panel of respondents over 11 months,
March 2012 to January 2013.

The regressions for homeowners are estimated using 2,910 respondents and 20,602 responses.

Fixed effect (FE) estimates of B(h) in the panel regression @7

The regressions for non-homeowners are estimated using 2,061 respondents and 15,359 responses.
Standard errors are in parentheses, *, ** and *** denote statistical significance at 10%, 5% and 1%

levels, respectively. Standard errors are robust to heteroskedasticity and residual serial correlation.
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Then we estimate the panel data model
ﬁ;tht = o + Z;’Y(h) +4+8May, + Eit+h T+ w§h’, (S.21)

where the variables are the same as previously defined, except for z;, which
now includes a home-ownership dummy in addition to the previously con-
sidered time-invariant individual characteristics. FEF and RE estimates of
the model are presented in tables S27-526. Looking at the RE estimates in
Tables S524-526, we see that homeowners form slightly higher equity price ex-
pectations that non-homeowners for the three month and one year expectation
horizons. There are no significant effects for gold expectations, and the effects
for housing are positive after controlling for MSA fixed effects. Looking at
the FEF estimates in Table S27, we see that the equity price expectations for
three month and one year horizons are higher for homeowners, there are no
significant effects for gold, and the one month house price expectations for

homeowners are lower.
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