Extrapolative Beliefs in the Cross-section:
What Can We Learn from the Crowds?

CHRA: THEA
202253 F 16 H



A G 3 ” ‘,
oY 2t R3S
""‘a,,“_“ﬁ‘v"

" Shanxi University of Finance and Economics

Authors
Zhi Da

Department of FinanceMendoza College of Business University of Notre Dame
education experience:
*BBA (1st Class Honors), 1999
National University of Singapore
*MSc (Financial Engineering), 2001
National University of Singapore
*Ph.D. in Finance, 2006
Kellogg School of Management, Northwestern University

Publications:

*“\Who Pays Attention to SEC Form 8-K?” (with Azi Ben-Rephael, Peter Easton
and Ryan D. Israelsen), conditionally accepted at The Accounting Review

“Information Consumption and Asset Pricing” (with Azi Ben-Rephael, Bruce
Carlin and Ryan D. Israelsen), Internet Appendix, Journal of Finance, Vol 76, 357-
394 (2021)



&4’@1%*3

" Shanxi University of Finance and Economics

Xing Huang
An assistant professor of Finance at the Olin Business School, Washington
University in St. Louis.
education experience:
Ph.D. in Economics, 2013.
University of California at Berkeley
research orientation:
*behavioral finance

easset pricing
*household finance




&4’@1%*3

Shanxi University of Finance and Economics

LAWRENCE J. JIN

Assistant Professor of Finance
California Institute of Technology
education experience:

* Ph.D. in Financial Economics,2015
Yale University in May 2015

« M.S. in Electrical Engineering
Caltech

« B.S. in Mathematics and Physics
Tsinghua University

Publications:

» Asset Pricing with Return Extrapolation, (with Pengfei Sui). Journal of
Financial Economics Forthcoming

» Prospect Theory and Stock Market Anomalies, (with Nicholas C.
Barberis and Baolian Wang). Journal of Finance (2021)




)z mirz

Shanxi University of Finance and Economics

ABSTRACT

» Using novel data from a crowdsourcing platform for ranking stocks,
we Investigate how Individuals form expectations about future stock
returns In the cross-section.

»when forming expectations, investors extrapolate from past returns,
with more weight on more recent returns, especially when recent
returns are negative.

» The extrapolation bias Is stronger among Forcerank users who arenot
financial professionals.

»consensus rankings negatively predict future stock returns inthe cross-
section,more so among stocks with low institutional ownership and a
high degree of extrapolative bias.
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Challenge:

»lack of data that directly measure investors’ expectations
on future returns of individual stocks.

Research content:

»how individuals form their expectations about future
returns on individual stocks;

»how these return expectations affect asset prices.
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Data and Summary Statistics

A.Forcerank platform

» Two main types of games

» the same game is repeatedly conducted every week on the platform

» samples:contain 293 unique stock tickers;12,798 contributions submittedby 1,045
distinct users.

Twvpes of games MNumber of contests
Inddustry 1.318
Enterprise software (Large: 69; Small /MNid: 67) 136G
Biotech (Large: 95; Mid: 200 115
Social media 111
Frocommerce 1=
A pparel 101
Fdi-FP (Larse) oG
Hardware HE
Fast [food G
Mledia G
Adrlines G
[nvestment banks G
Semiconductors { Large) G5
Restaurants Gl
Orther 1G0O
MMost heawvily shorted (March 2016 to December 2017) =
Total 1.396G
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B.Summary Statistics:

Panel A: Stock and user characteristics

Firm-week-level financial characteristics {Number of observations = 11,140}

Tean sd pl p25 pal p7h paY
Size (in million) 56,602.77 | 102,785.18  G00.73 | 3.949.91 | 15.413.54 53,054.52 515,586.56
B/M 0.37 0.37 0.01 0.15 0.26 0.47 1.55
Size quntile 4.20 .08 2.00 3.00 5.00 2010 a.00
B/M quintile 2.20 1.31 1.00 1.00 2.00 .00 o000
e 048 .34 (.00 (1,00 .63 (.75 L.00)

User-level participation characteristics {Number of observations = 1,045)

A sd pl p25 pal p7o paa
Number of games 4.39 G.61 100 1.00 2.00 4.00 31.00
Number of contests 18.85 8E.01 1.00 1.0 2.00 &.00 355.00
Number of weeks 3.71 6.59 1.00 1.00 2.00 4.00 358.00
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Panel B: User background

Irequency  Percent

Financial professional (N = 72)
Sell side 47 7.76

Buy side 14 2.31

Independent 11 1.82 Sam p I e C h araCte r i Sti CS :
Non professional (N = 172 » large stocks;

e L o >Our samples gears towards growth
S stocks;

oo > The contest participation of users in
v ks 35 our sample is highly skewed.
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Empirical Analysis I : Expectation Formation

A.Expectations and past returns: Linear model

Il
Fr,u'::{'rm]k,-:x = 7 Z i, Bs+ Rij-s +€ig, (15)

» Forcerank iIs the week-t consensus rank based on investors’ expected
performance of stock over week t+ 1,
» Ri,t—s represents the lagged return
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Panel A: Linear specification

(1) (2) (3) (4)
Dependent variable: Forcerank score
Lagged return in: lewvel contest-adj pos contest-adj neg contest-adj
Ret(#) 11.2]%%* RS B.OOL5FF* 1. 10F**
(0.559) (0.684) (0.851) [1.046)
Ret(f — 1) 3.20m=ts 5. 130k %= 0.712 5.054%%*
(0.555) (D.GTD) (0.594) (1.022)
Ret(t — 2) 3. 150%** 4, F2THEEF 0,497 G, 135%**
(0.560) (OGRS (D.599) (1.038)
Ret(f — 3) 2.025F*FF 2. 52]1FF* 071s 3.841FFF
(0.565) (0694 (0910 (1.042)
Ret(t — 4) 2.500%* 3. 703 A* 0.394 6.1 Lk
(0.5G4) (0.G95) (0.504) (10665
Ret(f — 5) 1.911*** 2. 2509%FFF 0. 149 ST M i
(0.559) (0.689) (0.898) (1.035)
Ret(t — &) 0.785 1.188* 0.778 2. B1EHE*
(0.542) (0. GESE) (D.851) (1.032)
Ret(t — 7) 2.146GF*F* J.6GoEEE 0105 4. 9Y9E*FFF
(0.541) (0.668) (0.845) (1.024)
Ret(t — 8) 0.651 1.503%* 0.651 2. HE2w
(0.542) (DLGT9) (D.565) (1.017)
Bet(t — 9) 1.575%** 2. 466FF* 0.351 3.72G%F*
(0.535) (0.669) (0.864) (0.996)
Ret(f — 10) 1.330%= 1.520%* 0170 21Tk
(0.520) (0.G59) (0.545) (0.951)
Ret(t — 11) 0538 0.812 0.844 2,227+
(0.516) (0.652) (0.842) (0.936)
Observations 12,010 12,010 12,010
R-sgquared 0.042 0064 0,064

The results show:

»Individuals extrapolate past
returns;

»Investors put higher weight on
more recent returns;

»extrapolation Is asymmetric: it
IS stronger on the negative side.



B.Expectations and past returns: Exponential decay model

Bl.assumption:
» an exponential decay of weights on past returns;
> the two parameters to be constants .
A5

il
Forcerank; ; = Ay + Aq - E o Wslli—s + Eiy, where wy = ———. (16)
o j=0 A2

» Ml:ltis a scaling factor. That is, the overall extent to which individuals
respond to these past returns;

» A2:This is the weight investors put on distant past returns relative to
recent past returns
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Panel B: Nonlinear specification

(1) (2) (3)

Dependent variable: Forcerank score Realized return
Lagged return in: level contest-ad] contest-ad]
lambda 0 H.A01FFF 5 AORFFF 5.504%*=

(0.027) (0.025) (0.026)
lambda 1 23.83%+= 34.12%%= 5.430%*

(1.586) (1.820) (2.263)
lambda 2 0.590%** (0. 549%*%= (0, 705%*%

(0.030) (0.026) (0.157)
Observations 12,010 12,010 12,010
H-squared 0,037 0, 056 0,00 ]
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C.Expectations and past returns: Professional vs. Non-professional

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

Dependent variable: Professional MNon-protessional
Lagged return in: level contest-ad] level contest-ad)
lambda () 5.431%+* G.AOR*EE 5.403%** LR R

(0.031) (0.029) (0.029) (0.028)
lambda 1 17.GEF** 2H.357FFF D3.G1FFF A3 TTFEF*

(2.273) (2.784) (1.820) (2.055)
lambda 2 0.7T76%+* 0. 773%** 0.G0O8**#* (.552%%#

(0.042) (0,035) (0.034) (0.030)

Observations O.60hE o Wt 100,261 10,261
R-squared 0.0110 0.015 (.032 (.050




Empirical Analysis II: Return Predictability in the Cross-section

The dependent variable:

» the daily stock return of week t + 1;
The explanatory variables:

> the average Forcerank score,

» variables related to the lagged stock returns: The predicted score is computed as the
fitted value from the nonlinear regression in Panel B of Table 3 (Column (2)).

» the residual score orthogonal to past returns. The residual of this regression is
labeled as the residual score.

r Az
Forcerank; ; = Ap + A - Z ; we ki j—s + Ei g, where w, = 2 (16)

§— i'r 717
; i—0 A9
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(1) (2) (3) (4) {5) (6) (7) (8) ()
Dependent variable: Draily return in week £ 4+ 1
Forcerank score 0.0246%** 0.0203%*
(—2.75) (—3.22)
Predicted score 0.0321%** 0.0716%%*
(—4.22) (—4.41)
Residual score 0.0162% 0.0235%*=*
(-1.86) (—2.T1)
Ret(t) score 0.00250 0.0221 0.0245 0.0255
(0.25) (—1.02) (1.32) (—1.18)
Ret{t — 3. 1) score 0.0267%* 0.00493 0.0264 0.00112
(~2.30) (0.24) (1.20) (~0.06)
Ret(t — 11.t) score 0.00510 0.00576 0.00316 0.00836
(—0.40) {0.44) (0.22) (0.64)
Observations 59,929 59,929 59,9249 29,929 59,929 29,929 59,929 59,929 59,929
R-squared 0.019 0.013 0.01=8 0.024 0.027 0.035 0.096 0.094 0.096
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(1) (2) (3) (4)

Dependent variable: Ret(t + 1)

Low IO High IO Low IO High 10
Forcerank score —0.0398%**  —).0125

(-3.13) (-1.12)
Predicted score —0.0880***  —.00617

(-4.28) (~0.30)

Ret(t) score —0.0132 0.0230 0.0408%* 0.0146

(—0.86) (1.50) (2.45) (0.77)
Ret(t — 3, t) score —).00234 —).00568 0.00524 —0.0455**

(—=0.33) (—0.66) (0.27) (~1.99)
Ret(t — 11, t) sCore —.00291 0.00176 0.0398%* —.00609

(—0.30) (0.41) (2.14) (-0.34)
Observations 30,014 29,915 30,014 29,915
R-squared 0.148 0.176 0.135 0.171
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Conclusion

» Investors extrapolate recent past returns of individual stocks when
forming expectations about their future returns;

»\We find a stronger extrapolation bias among users who are not financial
professionals;

» Consensus rankings negatively predict future stock returns in the cross-
section;

» A ranking predicts the stock’s future return better than its past return;

» Combined with the fact that our sample contains mostly large stocks,
suggests that our results are not driven by liquidity-shock-induced short-
term return reversals;

» The residual component of the consensus rankings orthogonal to past
stock returns also negatively predicts future returns.



1518 K2R |
AR IE




