




Table A.6: Trading Analysis

Δ Equity Share (%) Probability Trade Probability Trade Probability Buy Δ Equity Share (%)

(1) (2) (3) (4) (5)

Δ Expected 1Y Stock Return (%) 0.229*** 0.977*** 0.587***

(0.033) (0.201) (0.085)

Expected 1Y Stock Return (%) 0.130*** 0.006 1.489*** 0.395***

(0.019) (0.130) (0.199) (0.062)

Lagged Equity Share (%) -0.048*** -0.121*** -0.337*** -0.161***

(0.004) (0.021) (0.031) (0.011)

|Δ Expected 1Y Stock Return (%) | 0.258

(0.223)

Male -0.179 5.919*** -2.805* -0.64

(0.126) (0.878) (1.563) (0.472)

Age  � (40, 50] -0.633* -3.212 -7.593** -2.746***

(0.350) (1.983) (3.254) (1.057)

Age  � (50, 60] -1.426*** -3.939** -12.112*** -4.287***

(0.303) (1.771) (2.882) (0.910)

Age  � (60, 70] -1.430*** -6.197*** -14.143*** -4.766***

(0.290) (1.704) (2.817) (0.862)

Age  > 70 -1.407*** -7.382*** -15.839*** -4.917***

(0.292) (1.750) (2.922) (0.884)

Region North 0.038 -0.436 0.894 -0.068

(0.152) (1.167) (1.956) (0.530)

Region South -0.028 1.699 0.49 -0.165

(0.152) (1.121) (1.861) (0.513)

Region West 0.102 1.53 -0.897 0.133

(0.150) (1.150) (1.875) (0.503)

Wealth Quintile 2 0.24 2.589** -3.359 0.241

(0.213) (1.154) (2.615) (0.924)

Wealth Quintile 3 -0.287 7.716*** -6.638*** -0.668

(0.199) (1.250) (2.466) (0.827)

Wealth Quintile 4 -0.316 11.403*** -8.354*** -0.656

(0.203) (1.289) (2.473) (0.823)

Wealth Quintile 5 -0.014 12.365*** -5.513** 0.268

(0.194) (1.269) (2.475) (0.801)

Lagged Equity Share = 0% -0.038 -27.066*** -30.192*** 35.353*** 27.567***

(0.524) (1.495) (1.790) (2.903) (4.011)

Lagged Equity Share = 100% 0.837*** -28.395*** -20.188*** -22.514*** -12.155***

(0.242) (0.884) (1.029) (3.255) (2.383)

Wave Dummies Y Y Y Y Y

Specification

Conditional on 

Trading

Conditional on 

Trading

R-Squared 0.031 0.364 0.38 0.483 0.154

N 22,439 23,441 22,439 6,606 6,606

Note: This table is the same as Table V, but shows all coefficient estimates, instead of only focusing on the coefficient
estimates for the main variables of interest.
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A.8 BELIEFS AND DEMOGRAPHICS

In Section IV, we documented that individual fixed effects are the most important component for
explaining the panel variation in beliefs: optimists are persistently optimistic, and pessimists are
persistently pessimistic. We also highlighted that demographic characteristics struggle to explain
which individuals are optimistic and which ones are pessimistic. To show this fact, the main body
of the paper focused on documenting the relatively low R2s from regressions of the individual
fixed effects on demographic characteristics.

Table A.7 shows the coefficients on the control variables from these regressions. Despite the
low R2s, a number of systematic patterns emerge. First, in our sample, older individuals are some-
what more optimistic about expected stock returns and about 3-year GDP growth; their subjective
distribution over future stock returns also has a lower standard deviation, and they assign smaller
probabilities to extreme events such as large stock market declines. There is no large difference
between men and women in terms of their stock market expectations, but men expect both GDP
growth and bond returns to be lower.

We also find that wealthier individuals are substantially more pessimistic across most of their
beliefs. Individuals who log into their Vanguard accounts more frequently are somewhat more
optimistic about stock returns. Across Census regions, there is some evidence that residents from
the Western region are somewhat more pessimistic, both in terms of expected stock returns and
expected GDP growth. Individuals from the Western region also assign larger probabilities to
extreme negative realizations of stock market returns and GDP growth.

We also find that individuals who have experienced higher equity returns since 2011 are more
optimistic about future stock market returns (and perceive a lower probability of a stock market
disaster), while respondents who experienced a higher return on their fixed income assets per-
ceive higher future bond returns.5 These results mirror findings from a large literature that has
documented how individuals extrapolate from their own experience when forecasting future eco-
nomic outcomes. Prominent contributions to that literature include ?, Greenwood and Shleifer
(2014), Malmendier and Nagel (2011), ?, ?, and Kuchler and Zafar (2015).6

5We measure these past returns as the geometric average of the monthly equity returns in the portfolios of those
individuals between January 2011 and January 2017, expressed in percentage points. For individuals for whom we
do not observe such a long portfolio history, we replace this value with “999”, while adding a dummy variable that
captures these observations. See ? and ? for a description of this procedure and a discussion of different approaches to
dealing with missing characteristics.

6Note that the time-series of average beliefs presented in Appendix A.3 also provides suggestive evidence for
extrapolative behavior in the belief formation of the average individual: for example, the biggest drop in expected
returns occurred in the December 2018 wave, just following a substantial decline in U.S. stock markets. However,
given the short time-series of our survey, we do not focus on these patterns.
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Table A.7: Beliefs by Demographics

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Expected 1-Year

Stock Returns

Expected 10-

Year

Stock Returns

Probability 

1-Year Stock

Returns < -30%

St. D. Expected 

1-Year

Stock Returns

Expected 3-Year 

GDP Growth

Expected 10-

Year

GDP Growth

Probability 

3-Year GDP 

Growth < -3%

St. D. Expected 

3-Year 

GDP Growth

Expected 1-Year

Bond Returns

Male 0.025 0.016 0.548 0.564*** -0.154*** -0.370*** 0.121 0.042 -0.115*

(0.151) (0.086) (0.450) (0.114) (0.048) (0.059) (0.405) (0.028) (0.067)

Age  ∈ (40, 50] -0.491 0.034 0.088 -0.295 -0.005 -0.094 -0.63 -0.116* 0.017

(0.345) (0.196) (1.027) (0.260) (0.109) (0.134) (0.925) (0.064) (0.153)

Age  ∈ (50, 60] 0.714** 0.133 -2.753*** -0.786*** 0.249*** 0.084 -4.218*** -0.172*** 0.029

(0.302) (0.171) (0.898) (0.228) (0.096) (0.117) (0.809) (0.056) (0.134)

Age  ∈ (60, 70] 0.735** -0.12 -3.936*** -1.328*** 0.333*** 0.14 -6.171*** -0.267*** 0.001

(0.287) (0.163) (0.856) (0.217) (0.091) (0.111) (0.771) (0.054) (0.128)

Age  > 70 0.987*** 0.097 -6.221*** -1.843*** 0.537*** 0.382*** -7.742*** -0.285*** 0.131

(0.295) (0.168) (0.880) (0.223) (0.094) (0.114) (0.793) (0.055) (0.132)

Region North -0.149 0.181* 0.273 -0.146 0.012 0.057 -0.272 -0.084** -0.027

(0.189) (0.107) (0.563) (0.143) (0.060) (0.073) (0.507) (0.035) (0.084)

Region South 0.164 0.215** -0.012 -0.125 0.07 0.124* -0.068 -0.021 0.057

(0.179) (0.102) (0.533) (0.135) (0.057) (0.069) (0.480) (0.033) (0.080)

Region West -0.738*** -0.067 1.981*** 0.105 -0.188*** -0.038 1.950*** -0.05 -0.006

(0.185) (0.105) (0.553) (0.140) (0.059) (0.072) (0.498) (0.035) (0.083)

Wealth Quintile 2 -0.256 -0.262** 0.649 0.079 -0.203*** -0.255*** 0.009 -0.051 -0.101

(0.204) (0.116) (0.607) (0.154) (0.065) (0.079) (0.547) (0.038) (0.091)

Wealth Quintile 3 -0.234 -0.200* 0.128 -0.072 -0.183*** -0.212*** 0.201 -0.045 -0.151

(0.210) (0.119) (0.625) (0.158) (0.066) (0.081) (0.563) (0.039) (0.093)

Wealth Quintile 4 -0.469** -0.400*** -0.004 -0.131 -0.239*** -0.288*** 0.103 -0.066 -0.278***

(0.218) (0.124) (0.649) (0.164) (0.069) (0.084) (0.584) (0.041) (0.097)

Wealth Quintile 5 -0.878*** -0.490*** 1.292* 0.042 -0.350*** -0.450*** 0.262 -0.101** -0.612***

(0.227) (0.129) (0.677) (0.171) (0.072) (0.088) (0.609) (0.042) (0.101)

Days With Visits Quintile 2 -0.176 -0.099 0.29 0.006 -0.106* -0.104 -0.118 -0.005 -0.211**

(0.201) (0.114) (0.600) (0.152) (0.064) (0.078) (0.540) (0.038) (0.090)

Days With Visits Quintile 3 0.349* 0.105 -0.918 -0.185 -0.082 -0.140* -1.101** -0.061 -0.191**

(0.205) (0.116) (0.610) (0.155) (0.065) (0.079) (0.550) (0.038) (0.091)

Days With Visits Quintile 4 0.481** 0.064 -0.027 0.04 -0.128* -0.280*** -1.088* -0.058 -0.172*

(0.210) (0.119) (0.626) (0.159) (0.067) (0.081) (0.564) (0.039) (0.094)

Days With Visits Quintile 5 1.041*** 0.262** -0.601 0.042 0.007 -0.095 -1.291** -0.053 -0.056

(0.213) (0.121) (0.636) (0.161) (0.068) (0.083) (0.573) (0.040) (0.095)

Confidence 1 0.113 0.399 -0.801 -0.002 0.247 0.095 -1.416 -0.043 0.093

(0.527) (0.299) (1.571) (0.398) (0.167) (0.204) (1.415) (0.098) (0.235)

Confidence 2 1.006** 0.874*** -4.294*** -1.300*** 0.337** 0.103 -4.886*** -0.212** 0.124

(0.509) (0.289) (1.517) (0.384) (0.161) (0.197) (1.366) (0.095) (0.227)

Confidence 3 2.304*** 1.526*** -8.535*** -2.798*** 0.492*** 0.212 -9.060*** -0.490*** 0.259

(0.519) (0.295) (1.549) (0.392) (0.165) (0.201) (1.395) (0.097) (0.231)

Confidence 4 2.098*** 1.239*** -9.061*** -4.818*** 0.472** 0.11 -9.563*** -0.811*** 0.08

(0.649) (0.368) (1.931) (0.489) (0.205) (0.251) (1.736) (0.121) (0.289)

Equity return since 2011 0.062*** 0.027** -0.227*** -0.024 0.008 0.011 -0.143*** -0.002 0.016*

(0.020) (0.011) (0.060) (0.015) (0.006) (0.008) (0.054) (0.004) (0.009)

Fixed income return since 2011 0.011 0.006 0.003 0.007 0.008 0.004 0.12 0.007 0.034**

(0.033) (0.019) (0.099) (0.025) (0.010) (0.013) (0.089) (0.006) (0.015)

R-Squared 0.053 0.044 0.063 0.108 0.035 0.038 0.085 0.053 0.03

N 4,964 4,962 4,964 4,964 4,963 4,962 4,965 4,965 4,957

Note: Table shows coefficients of regressions of respondent fixed effects for answers to the various survey questions
on demographic controls. We include fixed effects for all individuals for whom we observe at least three responses.
Standard errors are clustered at the respondent level. Significance levels: ∗ (p<0.10), ∗∗ (p<0.05), ∗∗∗ (p<0.01).
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A.9 VARIANCE DECOMPOSITION OF BELIEFS – RAND SURVEY

In this Appendix, we repeat the variance decomposition of beliefs from Section IV using the
RAND survey. The RAND survey covers a smaller cross-section (4,734 individuals) but a longer
time series than the GMSU-Vanguard survey, with 1,032 individuals responding at least 50 times.

Table A.8: Decomposing Variation in Beliefs: Individual and Time Fixed Effects (RAND)

Reg (4) Reg (5) Reg (6) N

Prob. Ret > 0% (1yr) 0.5 56.8 57.4 3,475

Prob. Ret > 20% (1yr) 1.4 47.1 48.2 3,358

Prob. Ret < ‐20% (1yr) 0.5 45.9 46.4 3,442

Prob. Ret > 0% (10yr, cumul.) 1.5 67.4 68.4 3,475

Prob. Ret > 20% (10yr, cumul.) 3.8 53.3 56.1 3,052

Prob. Ret < ‐20% (10yr, cumul.) 0.4 49.3 49.5 2,996

R2 (%) 

Note: Table shows R2s corresponding to the three regressions 4, 5, and 6, using the RAND survey.
Each row corresponds to a different question in the survey.

In Table A.8, we repeat the analysis from Table VI in the main body, and report the share of total
variance that is explained by time fixed effects, individual fixed effects, and both. We require that
individuals have responded at least three times, consistent with Table VI that uses the GMSU-
Vanguard survey. We perform the analysis using six different questions asked in the RAND
survey: the probability that the 1-year return is above 0%, above 20%, or below -20%, and the
probability that the cumulative 10-year return is above 0%, above 20%, or below -20%. Table A.9
repeats the robustness exercise from Table VII, and increases the number of responses required
to be included in the analysis from 3 to 50. Both tables show results qualitatively and quantita-
tively similar to the ones in the GMSU-Vanguard survey. In particular, the individual fixed effects
explain about 45-70% of the total variation, while the time fixed effects explain only 1-4%.

Table A.9: Decomposing Variation in Beliefs: Robustness (RAND)

Panel A: R2 (total, %) #Resp≥3 #Resp≥4 #Resp≥5 #Resp≥6 #Resp≥10 #Resp≥30 #Resp≥50
Prob. Ret > 0% (1yr) 56.8 56.8 56.8 56.8 56.9 57.9 58.1
Prob. Ret > 20% (1yr) 47.1 47.0 46.9 46.8 46.8 46.6 47.0
Prob. Ret < -20% (1yr) 45.9 45.9 45.8 45.8 45.9 45.5 49.1
Prob. Ret > 0% (10yr, cumul.) 67.4 67.4 67.4 67.4 67.6 68.7 70.2
Prob. Ret > 20% (10yr, cumul.) 53.3 53.2 53.1 53.0 52.7 - -
Prob. Ret < -20% (10yr, cumul.) 49.3 49.3 49.2 49.1 48.2 - -

Panel B: N. of obs. #Resp≥3 #Resp≥4 #Resp≥5 #Resp≥6 #Resp≥10 #Resp≥30 #Resp≥50
Prob. Ret > 0% (1yr) 3,475 3,349 3,211 3,135 2,737 977 552
Prob. Ret > 20% (1yr) 3,358 3,215 3,067 2,970 2,587 932 510
Prob. Ret < -20% (1yr) 3,442 3,305 3,163 3,077 2,667 954 520
Prob. Ret > 0% (10yr, cumul.) 3,475 3,345 3,205 3,123 2,728 973 555
Prob. Ret > 20% (10yr, cumul.) 3,052 2,836 2,654 2,425 1,156 - -
Prob. Ret < -20% (10yr, cumul.) 2,996 2,780 2,576 2,348 1,122 - -

Note: Panel A reports the R2 statistics corresponding to regression 5. Across columns, we increase from 3 to 50 the mini-
mum number of responses for an individual to be included in the sample. Panel B reports the number of observations.
Each row corresponds to a different question in the survey.
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A.10 PERSISTENT HETEROGENEITY IN BELIEFS & PORTFOLIO SHARES

Our main analysis explores the relationship between beliefs and portfolios in our panel of respon-
dents. Since individual beliefs are extremely persistent, we next study the persistence of portfolio
shares and examine the relationship between the persistent components of beliefs and portfolios.

We begin by performing a variance decomposition of the equity share similar to the one in
Section IV, restricting to respondents for which we observe at least 12 months of portfolio data.
We find even more extreme results than we do for beliefs: month fixed effects explain about 0.2%
of the total variation in equity shares, whereas individual fixed effects explain 87% of the variation.

We next compute individual-level fixed effects for the equity share and for the belief about
1-year expected stock returns. Column 1 of Table A.10 reports the results of a cross-sectional tobit
regression of the equity share fixed effect onto the expected return fixed effects, for respondents
that answer our survey at least three times. The slope of the regression, 1.19, is similar in mag-
nitude to the one from our panel analysis in Table III, confirming that our main empirical results
are mostly driven by persistent cross-sectional differences across individuals. Column 4 restricts
the sample to fixed effects estimated off at least 5 responses, and finds even larger responses,
consistent with us obtaining more precise estimates of the fixed effects.

Table A.10: Explaining Equity Shares with Individual Belief Fixed Effects

(1) (2) (3) (4) (5) (6)

Equity Share FE 2011 Equity Share Equity Share Equity Share FE 2011 Equity Share Equity Share

Expected 1Y Stock Return (FE) 1.190*** 0.718*** 1.387*** 1.350*** 0.733*** 1.473***
(0.084) (0.129) (0.044) (0.137) (0.204) (0.059)

Expected 1Y Stock Return (residual) 0.182*** 0.181***
(0.046) (0.057)

Minimum number of responses 3 3 3 5 5 5

N 3,883 5,107 25,141 1,596 2,004 14,948

Equity Share (%)

Note: Table shows the results of different specifications for the regression of equity share on beliefs, focusing on the
persistent components. The independent variables are individual fixed effects of beliefs and the residual component,
computed using at least 3 responses (columns 1-3) or at least 5 responses (columns 4-6). Columns 1 and 4 regress
equity share fixed effects onto individual belief fixed effects. Columns 2 and 5 regress the 2011 portfolio share onto the
belief fixed effects. Columns 3 and 6 regress the equity share onto the individual belief fixed effects and the residual
component in the panel. All regressions are tobit regressions. Significance levels: ∗ (p<0.10), ∗∗ (p<0.05), ∗∗∗ (p<0.01).

Since beliefs and portfolios are persistent, one would expect that current beliefs should relate
strongly not only to the current equity share, but also to equity shares measured outside our
sample. In column 2, we regress the equity share of our respondents in January 2011 onto the belief
fixed effects computed from our survey sample (2017-2019). The relationship is somewhat weaker
at around 0.72, but still of a similar magnitude. This confirms the importance of the persistent
component of beliefs in explaining portfolio choices. Column 3 reverts to our panel analysis (as
in our baseline results), but decomposes the panel variation in beliefs into the individual fixed
effects and the residual (transitory) components. A tobit regression of portfolio shares onto the
two components shows that it is the persistent component that quantitatively dominates. The
smaller role played by the transitory component of beliefs could partly reflect measurement error,
and partly a slow adjustment of portfolios to beliefs due to infrequent trading, which would cause
transitory variation in beliefs to not be fully incorporated into portfolios within our sample.
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A.11 RELATIONSHIP AMONG BELIEFS: PERSISTENT VS. TRANSITORY

In Section V, we showed that beliefs correlate across domains and horizons: beliefs about stock
returns correlate with beliefs about GDP growth, and short-term beliefs correlate with long-term
beliefs about the same object. In this Appendix, we explore these relationships in greater detail,
by repeating the analysis separately for the persistent and the transitory components of beliefs.

More specifically, for each of the questions, we compute the individual fixed effects (capturing
the persistent component of beliefs) and the residual (capturing the transitory component). We
then repeat our analysis relating only the fixed effects across questions (Figure A.5) as well as only
the transitory component (Figure A.6).

Figure A.5 focuses on the persistent component only. It looks strikingly similar to Figure IV,
emphasizing the importance of the persistent component of beliefs in our panel variation.

Figure A.5: Relationships Among Beliefs Within the Same Survey, Fixed Effects
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Note: Same as Figure IV, but using only individual fixed effects.

Figure A.6 resembles Figure IV less strongly, but it still confirms a positive correlation of answers
across domains, even for the transitory component.

Overall, our results in this section establish that the pattern of correlation across domains
documented in the text comes partly from the persistent component of beliefs, and partly from
the transitory component, albeit more strongly for the former.
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Figure A.6: Relationships Among Beliefs Within the Same Survey, Transitory
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Note: Same as Figure IV, but using only the transitory component of beliefs.
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A.12 KEY RESULTS: SAMPLE UP TO FEBRUARY 2020

In the main body of the paper, we use survey data between February 2017 and June 2020 to estab-
lish a number of facts about the relationship between beliefs and portfolios as well as the relation-
ships between different beliefs. One natural and relevant question is how robust these facts are
to variations in the market environment, and, specifically, to what extent these facts are driven by
the large stock market crash in March 2020.

In this Appendix, we document that our analysis is, in fact, remarkably robust to variations
in the market environment. To highlight this point, we present versions of the main tables in our
paper using only the first 19 waves of the GMSU-Vanguard survey, ending in February 2020, near
the all-time high of the S&P 500 index. For all five facts we establish in the paper, the patterns do
not change substantially when we exclude the period covering the COVID-19 crash.

Tables A.11 and A.12 highlight that the findings of Fact 1 are robust to focusing on the pre-
COVID-19 period. In particular, as discussed in the main body of the paper, the average sensitivity
in the pre-COVID-19 period was somewhat higher, but still substantially below the predictions of
the frictionless model. All heterogeneities across accounts and individuals highlighted in the main
body of the paper also survive the exclusion of the COVID-19 period.

Table A.11: Expected Returns and Portfolio Equity Shares — Feb 2017 to Feb 2020

(1) (2) (3) (4) (5) (6) (7)

Expected 1Y Stock Return (%) 0.782*** 0.818*** 1.213*** 0.745*** 1.415*** 1.419*** 1.419***
(0.042) (0.042) (0.066) (0.053) (0.080) (0.085) (0.093)

Expected 1Y Stock Return (%) 0.170**
       x Assets > $225k (0.081)

Expected 1Y Stock Return (%) ‐0.009
       x Above Median Time (0.060)

Expected 1Y Stock Return (%) 0.469
       x Closest prior trade 2 weeks before (0.432)

Expected 1Y Stock Return (%) 0.353
       x Closest prior trade 1 week before (0.277)

Expected 1Y Stock Return (%) 0.477
       x Closest next trade 1 week after (0.321)

Expected 1Y Stock Return (%) 0.100
       x Closest next trade 2 weeks after (0.334)

Controls N Y Y Y Y Y Y

ORIV N N N N Y Y Y

Sample E(Return)

0%‐15%

Retail 

accounts

N 39,884 39,859 35,848 39,859 39,557 39,557 36,714

Equity Share (%)

Note: Table shows results from regression 1 using the first 19 waves of the GMSU-Vanguard survey (up to February
2020). The unit of observation is a survey response, the dependent variable is the equity share. Columns 2-6 control
for the respondents’ age, gender, region of residence, wealth, and the survey wave. For the interaction specifications in
columns 4, 6, and 7, we also include dummy variables for the respondent characteristics that we estimate the sensitivity
for. Standard errors are clustered at the respondent level. Significance levels: ∗ (p<0.10), ∗∗ (p<0.05), ∗∗∗ (p<0.01).
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Table A.12: Expected Returns and Portfolios — Heterogeneity — Feb 2017 to Feb 2020

(1) (2) (3) (4) (5) (6) (7)

  Expected 1Y Stock Return (%) 1.555*** 1.735*** 1.320***
(0.180) (0.128) (0.191)

  Expected 1Y Stock Return (%) 1.021***
       x Monthly Turnover < 0.5% (0.194)

  Expected 1Y Stock Return (%) 1.533***
       x Monthly Turnover ∈ [0.5%,4%] (0.108)

  Expected 1Y Stock Return (%) 2.035***
       x Monthly Turnover > 4% (0.316)

  Expected 1Y Stock Return (%) 1.170***
       x Monthly Vanguard Visits  ∈ (0,1) (0.157)

  Expected 1Y Stock Return (%) 1.447***
       x Monthly Vanguard Visits  ∈ (1,7) (0.093)

  Expected 1Y Stock Return (%) 1.877***
       x Monthly Vanguard Visits  ∈ (7,31) (0.170)

  Expected 1Y Stock Return (%) 0.990***
       x Low Confidence (0.184)

  Expected 1Y Stock Return (%) 1.474***
       x Medium Confidence (0.093)

  Expected 1Y Stock Return (%) 1.689***
       x High Confidence (0.340)

  Expected 1Y Stock Return (%) 1.666***
       x Not Idealized (0.096)

  Expected 1Y Stock Return (%) 3.517***
       x Idealized (1.327)

Controls + Fixed Effects Y Y Y Y Y Y Y

Sample Retail 
Account

Retail 
Account

Tax Adv.

Defined 
Contribution 

Plans

Retail 
Account

Tax Adv.

N 17,711 17,711 3,760 36,831 39,557 39,557 30,765

Equity Share (%)

Note: Table shows results from regression 1, estimated using ORIV and using the first 19 waves of the GMSU-Vanguard
survey (up to February 2020). The dependent variable is the equity share. In column 1 it is the equity share in
institutionally-managed retirement plans (defined contribution plans); in column 2 it is the equity share in individually-
managed retail accounts; and in columns 3 and 7, it is the equity share in individually-managed tax-advantaged retail
accounts. In columns 4-6, it is pooled across the three types of accounts. In column 6, “low confidence” corresponds
to individuals who reported being “not at all confident” or “not very confident” in their answers about expected stock
returns; “medium confidence” corresponds to individuals who report being “somewhat confident” or “very confident”
about their answers; and “high confidence” corresponds to individuals who report being “extremely confident.” “Ide-
alized" respondents in column 7 are those whose behavior most closely corresponds to that of the assumptions in the
frictionless model: they have average monthly portfolio turnover of at least 4%, they have at least seven log-ins a
month, and they report to be extremely confident in their beliefs. For the interaction specifications in columns 4, 5, and
6, we also include dummy variables for the respondent characteristics that we estimate the sensitivity for. Standard
errors are clustered at the respondent level. Significance levels: ∗ (p<0.10), ∗∗ (p<0.05), ∗∗∗ (p<0.01).
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Table A.13 is the same as Table V in the paper — the table establishing Fact 2 — but restricts the
analysis to the pre-COVID-19 period. As discussed in the main body of the paper, the results are
broadly unchanged in terms of economic conclusions. In the pre-COVID-19 period, the intensive
margin effect of beliefs on trading (i.e., the relationship conditional on a trade occurring) is some-
what bigger in magnitude. This largely reflects the fact that, during the COVID-19 crises, beliefs
changed substantially, but portfolio reactions were relatively muted.

Table A.13: Trading Analysis — Feb 2017 to Feb 2020

Δ Equity Share (%) Probability Trade Probability Trade Probability Buy Δ Equity Share (%)

(1) (2) (3) (4) (5)

Δ Expected 1Y Stock Return (%) 0.234*** 1.008*** 0.601***

(0.033) (0.213) (0.085)

Expected 1Y Stock Return (%) 0.116*** ‐0.069 1.412*** 0.346***

(0.019) (0.142) (0.215) (0.063)

Lagged Equity Share (%) ‐0.048*** ‐0.120*** ‐0.335*** ‐0.159***

(0.004) (0.022) (0.032) (0.011)

|Δ Expected 1Y Stock Return (%) | 0.264

(0.231)

Extreme Equity Share Dummies Y Y Y Y Y

Time Betweeen Wave Dummies Y Y Y Y Y

Other Fixed Effects and Controls Y Y N Y Y

Specification

Conditional on 

Trading

Conditional on 

Trading

R‐Squared 0.032 0.383 0.368 0.483 0.154

N 21,766 21,766 22,749 6,478 6,478

Note: Table shows results from regression 3 using the first 19 waves of the GMSU-Vanguard survey (up to February
2020). The unit of observation is a window between two consecutive survey responses by the same individual. The
dependent variable in columns 1 and 5 is the change in the equity share due to active trading between the two survey
waves. The dependent variable in columns 2 and 3 is an indicator for whether there was any active trading between
the two survey waves, defined as an active change in the equity share of at least one percentage point. The dependent
variable in column 4 is an indicator of whether the individual actively increased her portfolio share in equity by at least
one percentage point during the window as a result of trading between the two survey waves. All columns control for
the length of time between two consecutive answers, and for dummies capturing extreme start-of-period equity shares
of 0% or 100%. All columns, except column 3, also control for the respondents’ age, gender, region of residence, wealth,
and the survey wave. Columns 4 and 5 condition the sample on windows with active trades. All results are obtained
using ORIV. The R−Squared is computed from OLS specifications. Standard errors are clustered at the respondent
level. Significance levels: ∗ (p<0.10), ∗∗ (p<0.05), ∗∗∗ (p<0.01).

Similarly, consider Fact 3, which explores the relative importance of individual fixed effects and
common time-series movements in explaining the panel variation in beliefs. Table A.14 shows
that the inclusion of the crash period — a period in which average expected 1-year returns fell
from around 6% to around 2% — has somewhat increased the contribution of common time-series
variation, but only from about 3.5% to about 5%, while reducing the contribution of individual
fixed effects from 54.2% to 47.5%. As before, the contribution of individual fixed effects is an
order or magnitude larger than the contribution of common time-series variation in beliefs. This
is consistent with the findings in Appendix A.10, which also documented that individual fixed
effects were dominant in other surveys that covered longer time periods.
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Table A.14: Decomposing the Variation in Beliefs — Feb 2017 to Feb 2020

Time FE Individual FE Time + Individual FE N
Expected 1Y Stock Return (%) 3.5 54.2 57.1 1,718
Expected 10Y Stock Return (% p.a.) 0.6 44.7 45.2 1,713
Probability 1Y Stock Return < -10% 0.7 54.3 54.9 1,762
St.d. Expected 1Y Stock Return (%) 0.4 57.4 57.8 1,762
Confidence (Stock Qs) 0.5 62.0 62.5 1,738
Expected 3Y GDP Growth (% p.a.) 2.0 47.8 49.3 1,722
Expected 10Y GDP Growth (% p.a.) 0.7 40.5 41.1 1,698
Probability p.a. 3Y GDP Growth < 0% 0.6 49.7 50.1 1,762
St.d. Expected p.a. 3Y GDP Growth (%) 0.9 56.9 57.7 1,762
Confidence (GDP Qs) 0.1 64.2 64.4 1,726
Expected 1Y Return of 10Y bond (%) 2.5 39.9 41.8 1,712
Confidence (Bond Qs) 0.4 63.8 64.1 1,726

R2 (%) of Panel Regression

Note: Table reports the R2s corresponding to the three regressions 4, 5, and 6, and the number of individual respon-
dents N. We only include respondents that have responded to at least three waves and use the first 19 waves of the
GMSU-Vanguard survey (up to February 2020). Each row corresponds to a different survey question that is used as the
dependent variable.

Table A.15: Correlation Across Survey Responses — Feb 2017 to Feb 2020

PANEL A

(1) (2) (3) (4)

Expected 1Y Stock Return (%) 0.225*** 0.121***

(0.006) (0.011)

Expected 3Y GDP Growth (%, p.a.) 0.867*** 0.739***

(0.015) (0.035)

Controls Y Y Y Y

Individual Fixed Effects N Y N Y

R-Squared 0.116 0.713 0.451 0.815

N 38,189 38,189 38,007 38,007

PANEL B

(1) (2) (3) (4)

Expected 3Y GDP Growth (%, p.a.) 0.627*** 0.210***

(0.020) (0.034)

Expected 10Y GDP Growth (%, p.a.) 0.391*** 0.248***

(0.016) (0.038)

Controls Y Y Y Y

Individual Fixed Effects N Y N Y

R-Squared 0.089 0.746 0.086 0.721

N 38,155 38,155 37,827 37,827

Expected 10Y Stock Returns (%, p.a.) Expected 10Y GDP Growth (%, p.a.) 

Expected 10Y Stock Returns (%, p.a.) Expected 10Y GDP Growth (%, p.a.) 

Note: Table shows results from regressing answers to different expectation questions onto each other using the first
19 waves of the GMSU-Vanguard survey (up to February 2020); Panel A relates short-run and long-run beliefs within
the same domain, while Panel B relates beliefs across domains over similar time horizons. The unit of observation is a
survey response. All specifications control for the respondents’ age, gender, region of residence, wealth, and the survey
wave. Columns 2 and 4 also control for respondent fixed effects. Standard errors are clustered at the respondent level.
Significance levels: ∗ (p<0.10), ∗∗ (p<0.05), ∗∗∗ (p<0.01).
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Tables A.15 and A.16 show that the patterns underlying Facts 4 and 5 do not vary substantially
when we exclude the pre-COVID-19 period. In both samples, short-run and long-run beliefs about
GDP growth and stock returns were positively related, both within and across individuals. Sim-
ilarly, expected stock returns and expected GDP growth were positively related at all horizons.
And expected returns and expected stock market disaster probabilities were negatively related
across all samples, both within and across individuals.

Table A.16: Expected Stock Returns and Rare Disasters Beliefs — Feb 2017 to Feb 2020

(1) (2) (3) (4) (5) (6)

Probability 1Y Stock Return < ‐30%  ‐0.156*** ‐0.235*** ‐0.083*** ‐0.117***
(0.007) (0.013) (0.009) (0.016)

Probability 1Y Stock Return < ‐10%   ‐0.126***
(0.003)

Probability 1Y Stock Return < ‐30%   ‐0.153***
  x Low Bucket First (0.008)

Probability 1Y Stock Return < ‐30%   ‐0.217***
  x High Bucket First (0.012)

Controls Y Y Y Y Y Y

Individual Fixed Effects Y Y

Specification
Prob ∈ 

[0.1%,10%]

Prob ∈ 
[0.1%,10%]

R‐Squared 0.086 0.204 0.053 0.503 0.750 0.793
N 38,646 38,646 21,117 38,646 38,646 20,321

Expected 1Y Stock Return (%)

Note: Table shows results from regression 8 using the first 19 waves of the GMSU-Vanguard survey (up to February
2020). The unit of observation is a survey response, the dependent variable is the expected one year stock return. All
columns control for the respondents’ age, gender, region of residence, wealth, and the survey wave. Columns 5 and
6 include individual fixed effects, wave fixed effects, and a dummy for the randomization order of the buckets in the
distribution question. Columns 3 and 6 restrict the sample to individuals who report expected probabilities of a stock
market disaster between 0.1% and 10%. Standard errors are clustered at the respondent level. Significance levels: ∗
(p<0.10), ∗∗ (p<0.05), ∗∗∗ (p<0.01).
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B.1 INVITATION EMAIL AND SURVEY FLOW

In this Appendix, we present screenshots of one complete survey flow. In this iteration of the
flow, questions about expected stock returns were asked ahead of questions about expected GDP
growth; the survey implementation randomizes across these two blocks of questions. We begin
by reviewing the invitation email sent to individuals from Vanguard.

Print

https://mg.mail.yahoo.com/neo/launch?.rand=81ld5n76u1qdc[2/13/2017 11:01:01 AM]

Print - Close Window

Subject: [TEST]We need your help, Jane Doe

From: Vanguard (vanguard@eonline.e-vanguard.com)

To: oea_test@yahoo.com;

Date: Monday, February 13, 2017 10:58 AM

 

Vanguard would like your input
 
Dear Jane Doe:

Vanguard is conducting a study to understand how investors are thinking about the future
of the stock market, the economy and interest rates.

We are inviting you to provide us with your thoughts by completing a short survey. This
survey should take less than ten minutes to complete.

This survey is not a test of your knowledge. Rather, it asks only about your beliefs and
expectations. Importantly, it does not ask for any personal financial information.

The results of the survey will be used for research purposes only. This survey is not
sales-related in any way. Your responses will be reported in aggregate with other
responses. We plan to publish the results in an article or research report on
vanguard.com.

To participate in the survey, please click here. 

 Take the survey

We'd also like to send you this survey up to six times in the coming year, to see if your
beliefs are changing. If you want to be removed from this study, you have the option to
click the unsubscribe link below.

If you have any questions about this survey, please call 800-662-2739 and refer to this
code: EXP.

Thank you for participating, and for sharing your thoughts with Vanguard.

Regards,

Stephen Utkus
Principal
Vanguard

Print

https://mg.mail.yahoo.com/neo/launch?.rand=81ld5n76u1qdc[2/13/2017 11:01:01 AM]

Legal notices
Please click here to be removed from this study. 

© 2017 The Vanguard Group, Inc. All rights reserved. Privacy policy

455 Devon Park Drive | Wayne, PA 19087-1815 | vanguard.com
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