Endogenous Elasticities: Price Multipliers are Smaller for

Larger Demand Shocks
Aditya Chaudhry & Jiacui Li

The Ohio State University Fisher College of Business, University of Utah Eccles School of Business



Motivation

How well can financial markets absorb large demand shocks to individual assets?

e Government purchases (e.g., Intel), green demand, buybacks/issuances

1/16



Motivation
How well can financial markets absorb large demand shocks to individual assets?

e Government purchases (e.g., Intel), green demand, buybacks/issuances

Two competing views: Large shocks...

1/16



Motivation

How well can financial markets absorb large demand shocks to individual assets?

e Government purchases (e.g., Intel), green demand, buybacks/issuances

Two competing views: Large shocks...

1. Exhaust absorption capacity by tightening constraints

1/16



Motivation

How well can financial markets absorb large demand shocks to individual assets?

e Government purchases (e.g., Intel), green demand, buybacks/issuances

Two competing views: Large shocks...

1. Exhaust absorption capacity by tightening constraints

2. Expand absorption capacity by creating profit opportunities & attracting capital

1/16



Motivation

How well can financial markets absorb large demand shocks to individual assets?

e Government purchases (e.g., Intel), green demand, buybacks/issuances

Two competing views: Large shocks...

1. Exhaust absorption capacity by tightening constraints

2. Expand absorption capacity by creating profit opportunities & attracting capital

To understand impact of large shocks, need to understand which view dominates
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Price Multipliers Can Distinguish Two Views

How multipliers vary with shock size reveals which view dominates

Total Price Change %

Demand Shock %

Large shocks expand capacity:
Multipliers decrease with shock size
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Empirics
e Prices: Multipliers in cross section of equities decrease with current & past shock size

e Holdings: Investor price elasticities increase with price dislocations

Mechanisms
e Model: Elasticities endogenously rise as profit opportunities grow

e Intuition: Imagine constant M =3

e 1% shock — 3% price change — Not worth arbitraging
e 10% shock — 30% price change — Worth arbitraging
e Larger shocks — Larger dislocations — Greater elasticity — Expands capacity

e Microfoundations: Fixed adjustment costs, endogenous inattention
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Benchmarking intensity (BMI) (Pavlova & Sikorskaya, 2023)
e Exogenous change in benchmarked capital due to Russell reconstitution
e 1998 to 2018 (monthly, only in June)

Flow-induced trading (FIT) (Lou, 2012)
e Mechanical component of mutual fund trading due to flows
e 1993 to 2022 (quarterly)

Order flow imbalance (OFI) (Li & Lin, 2023)
o Net aggressive trading flows: Lee-Ready signed buy - sell flows
e 1993 to 2022 (quarterly)
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How Do Multipliers Vary with Shock Size?

In each period, sort stocks on magnitude of shock |d, ;|
e 0, = Cross-sectional standard deviation of d, ;
e Sort shocks into three bins: b € {[0, 0¢), [0+, 20%), [20¢, 00) }
—— —— N——

Small Medium Large
Estimate multipliers in each cross section (Fama-MacBeth):

!’
rnt = Mp+ dne +CXpt—1+Te +€nyt
N ~

Stock Demand
Return Shock

o My : Multiplier for shocks |d), ¢| in bin b
e Controls: 13 return characteristics, 6 liquidity proxies
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Addressing Alternative Explanations
Time variation: Maybe time periods with larger shocks have smaller M

e Solution: Baseline specification uses only cross-sectional variation

Cross-sectional variation: Maybe more liquid stocks have larger shocks and smaller M

e Solution: Control for liquidity-driven multiplier variation

Differential anticipation: Maybe larger shocks are more anticipated

e Solution: Measure price impact on cumulative returns from t — h to t

Differential return reversals: Maybe price impact of larger shocks reverts more quickly

e Solution: Test if return reversals differ across bins

Differential measurement error: Maybe larger shocks have more measurement error

e Solution: Does not apply to dynamic results (shown next) €D @D
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Static result suggests multipliers decrease with price dislocations
e Larger shocks — Larger dislocations — Less price impact

e Implication: Larger past shocks — Larger dislocations — Less price impact
In each period, sort stocks on magnitude of cumulative past shocks:
|Dn,t—1‘ — ‘dn,t—l + -+ dn,t—4|

e 0; 1 = Cross-sectional standard deviation of D, ;1

e Sort observations into three bins: B € {[0,0¢-1),[0¢t—1,20¢-1),[20t-1,00)}
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Small Medium Large
Estimate in each cross section (Fama-MacBeth):
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Estimate investor-level price elasticities of demand

e Stock-level holdings data from SEC Form 13F

e Investor /, stock n, quarter t:

Agine =- (Cl,i,t + it
——

% Change in Quantity

Pn,t—lD Apn,t + Ui n,t
% Change in Price  Demand Shock

Price Elasticity of Demand

Elasticity has two components

1. (1,i,r = Elasticity for average stock
2. (2,i.+ = How elasticity varies with price dislocations

Isn,t_l‘ = Magnitude of lag four-quarter price change (demeaned)

Identification challenge: Prices depend on demand shocks CEZED)

e Extend granular instrumental variables (Gabaix & Koijen (2024); Chaudhary, Fu & Zhou (2025))
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Which Mechanisms Can Explain Our Results?

Need a model where willingness to absorb shocks increases with profit opportunities

e Larger shocks — Larger dislocations — Greater elasticity — Expands capacity

Two examples of such a mechanism
1. Fixed adjustment costs

2. Endogenous inattention
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Stylized Model with Fixed Adjustment Costs
One risky asset that faces supply shock

e Initial supply ©¢ shocked to ©;

Two types of mean-variance investors
e Mass 1 — € of investors who face fixed cost to adjust from initial position

e Mass € of investors without cost who ensure market clears

Price multiplier is smaller for larger shocks

’YUZ 2\
M (61— ©y) = — 1) = P(&o) _ %, 101 0| < /2
= ©1 - 6o voh s 101 — 60| > /2

D

Large shocks — Large profit opportunities — Greater elasticity — Expands capacity
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Conclusion
How well can financial markets absorb large demand shocks to individual assets?
e View 1: Large shocks exhaust absorption capacity

e View 2: Large shocks expand absorption capacity

Empirically: Large shocks expand capacity in cross section of stocks
e Price multipliers decrease with shock size

e Price elasticities increase with price dislocations

Mechanism: Elasticities endogenously rise as dislocations, profit opportunities grow
e Fixed adjustment costs

e Endogenous inattention
16/16
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Benchmarking intensity (BMI) (Pavlova & Sikorskaya, 2023)

Cutoff

Cc+1 | c-1
=>Russell 2000 ¢ =>Russell 1000
Annual Russell index reconstitution occurs in June
e May ranking — June assignment

e Russell 2000: More benchmarked capital

e 1000—2000 shift: June inflows exogenous to news
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Benchmarking intensity (BMI) (Pavlova & Sikorskaya, 2023)

Cutoff

Cc+1 | c-1
=>Russell 2000 ¢ =>Russell 1000
Annual Russell index reconstitution occurs in June
e May ranking — June assignment

e Russell 2000: More benchmarked capital
e 1000—2000 shift: June inflows exogenous to news

® Chang, Hong & Liskovich (2014); Crane, Michenaud & Weston (2016); Glossner (2019)

>

Increasing
Market Cap

BMI measures reconstitution-driven flows from mutual funds & ETFs

e June ABMI for stocks near cutoff is an uninformed demand shock



Benchmarking intensity (BMI) (Pavlova & Sikorskaya, 2023)

BMI, , — Z Institutional AUM Benchmarked to Index j; - Weight of / in Index j;

Market Cap; ;

index j

Heterogeneity: Value vs. Growth indices

e 1000 Value — 2000 Value v. 1000 Growth — 2000 Growth



Mutual Fund Flow-Induced Trading (Lou, 2012)

Mutual funds tend to scale holdings proportionally

e $1 inflow to fund with 5% Apple weight — 5 cents in Apple

e Paper: Heterogeneity by flow size, position size, and in- vs outflows
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Mutual Fund Flow-Induced Trading (Lou, 2012)

Mechanical component of rebalancing is uninformed
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Mutual Fund Flow-Induced Trading (Lou, 2012)

Mechanical component of rebalancing is uninformed

SharesHeld; , +_1
FIT; ; = =
ot ﬂ%;n Shares Outstanding; ;4

-Flow,, +

=Sn,it—1
Cross-sectional variation from heterogeneous ownership shares
e Greater fund / ownership share — Greater exposure to i's flow

e Plausibly exogenous: Using lagged ownership shares

Flow f,,

Sn,TSLA



Control Variables

Predictor controls

e Accruals, asset growth, beta, book-to-market, gross profitability, industry momentum,
intermediate momentum, 1 year issuance, 5 year issuance, momentum, seasonal
momentum, net operational assets, short-term reversal

Liquidity controls

e Size, effective bid-ask spread, quoted bid-ask spread, realized volatility, turnover, dollar
trading volume



Summary Statistics

Quarterly return (%)
ABMI (%)

FIT (%)

OFI (%)

Market cap ($m)

Percentiles
Obs Mean  StDev 1% 5% 25%  50%  75% 95% 99%
(1) (2) 3) (4) (5) (6) ™ ® (9) (10)
5,000.6 285 2732 -5499 -3518 -11.63 0.85 13.73 46.60 96.01
471.8 0.04 0.73 -197 -100 -023 0.01 027 1.26 2.18
45643  0.06 0.45 -096 -053 -0.15 0.03 0.24 0.76 1.42
4,4348 -0.58 402 -1430 -6.32 -1.79 -0.31 0.99 4.47 9.42
4,993.1 4,264 21,235 7 17 101 438 1,878 16,605 69,368




Price Multipliers Decrease with Shock Size — Table

Z Mbt hd, . jeb dnt +C€ Xpt—1+Tt + €nt
~— —

Stock B|n SpeCIfIC Demand Controls
Return Multipliers Shock

Panel A: Price Impact Regressions

Dependent variable: Stock Return r, ¢

BMI FIT OFI
(3) (6) (9)
Mg, <o 177 3.927 3.13%*
(050)  (0.52) (0.10)
Mg, |€l0.20] 1.05% 3.337* 2.03"*
(0.58) (0.30) (0.07)
Mg, 1520 0.69"*  2.69*** 0.91%*
(0.29) (0.26) (0.06)
Predictor controls Y Y Y
Liquidity controls Y Y Y
Obs 9,910 561,405 527,744
R? 0.172 0.080 0.129
Marginal R?(d).() 0.014 0.005 0.049
Panel B: Coefficient Differences
Mg, .|ef0.20] = Mid, <o —0.72 —0.59* —1.10"*"
(0.59) (0.35) (0.07)
Mg, |20 = Mg, |c[0.20] —0.36  —0.64"* —1.12%*
(0.54)  (0.24) (0.05)
Mg, |20 = Mid, <o —~1.08"  —1.23"** —2.22"*

(0.46)  (0.44) (0.08)




Price Multipliers Decrease with Shock Size — Full Table

’
nt = Z Mb,t '/\d"7t|eb : dn,t +Ci Xnt—1+Tt + €nt
Y bin b Y Y M
Stock Bin-Specific Demand Controls
Return Multipliers Shock
Panel A: price impact regressions
Dependent variable: stock return r,.
BMI FIT OFI
) @ ©® @ 06 ®) %) ® ©
Mg, <o 2447+ 178" 1777 478" 3.96"" 3.92%* 2827+ 2.847* 3.13*
(052)  (0.50)  (0.50)  (0.84)  (0.63)  (0.52)  (0.10)  (0.09)  (0.10)
Mg, |elo.20] 1.417 1.06™ 1.05* 3.697** 317" 3.337* 1.86"" 1.85%* 2.03***
(071)  (059)  (0.58)  (0.46)  (0.36)  (0.30) (0.09) (0.08) (0.07)
M, |>20 0.88"* 0.68"* 0.697* 3.137 2,67 2.69*** 0.81%* 0.81*** 0.91%
(029)  (029)  (0.29)  (0.34)  (0.27)  (0.26) (0.06) (0.05) (0.06)
Predictor controls N Y Y N Y Y N Y Y
Liquidity controls N N Y N N Y N N Y
Obs 9,910 9,910 9,910 561,404 561,404 561,404 527,744 527,744 527,744
R? 0.051 0.142 0.172 0.009 0.064 0.080 0.053 0.106 0.129
Marginal R?(d, ;) 0.019 0.014 0.014 0.009 0.006 0.005 0.053 0.047 0.049
Panel B: Coefficient differences
M, Jcioool — Mgy <o —1038  —072  —0.72 —L10°" —078 059" —0.96™" —099°* —110""
(0.65)  (0.60)  (0.59)  (0.48)  (0.38)  (0.35)  (0.07)  (0.07)  (0.07)
Mg, >20 = Miq, |e[r.20] —0.53 —0.38 —0.36 —-0.56* —0.50"* —0.64"** —1.05""* —1.04"** —1.12***
(0.70)  (0.60)  (0.54)  (0.30)  (0.25)  (0.24)  (0.06)  (0.05)  (0.05)
Migy1520 = Migy <o 1567 —110%  —1.08%F —1.65 —120"° —123* 201" —2.03"* —200"
(051)  (047)  (0.46)  (0.66)  (0.50)  (0.44) (0.08) (0.07) (0.08)




Price Multipliers Decrease with Shock Size — Panel Regression

Z Mb ¢ ld,.leb-

Stock Bm SpeCIfIC
Return Multipliers

Demand
Shock

dn,t +Ct Xn,t—1 +7: + €n,t
~— ——

Controls

Panel A: Price Impact Regressions

Dependent Variable: Stock Return ry,¢

BMI (3)  FIT (6) OFI (9)
Mg, <o 2377 6.97F 34177
(0.62) (1.25) (0.16)
Mg, (|e(o,20] 1.14% 4.64%** 2.17+%*
(0.63) (0.70) (0.12)
Mg, o|>20 067° 325" 0.94+*
(0.33) (0.39) (0.07)
Predictor controls Y Y Y
Liquidity controls Y Y Y
Obs 9,910 561,405 527,744
R? 0.157 0.157 0.202
Marginal R2(dy.c) 0.004 0.004 0.047
Panel B: Coefficient Differences
M4, 1l €lo.20] — Midy o/ <o —1.22° 233" —1.24%
(0.71) (0.64) (0.08)
Mg, o520 = Mid,.|e(o,20] —0.47  —1.40%** —1.23***
(0.61) (0.39) (0.06)
Mg, |20 = Mid, | <o ~1.697** 372" 246"
(0.64) (0.94) (0.11)




Price Multipliers Decrease with Shock Size — Panel Regression Full Table

’
Inge = E Mot ld,.jeb* dnt +CiXnt—1+Tt+ €ny
~— bi N~ ~— N——
inb_. "
Stock Bin-Specific Demand Controls
Return Multipliers Shock
Panel A: price impact regressions
Dependent variable: stock return ry ¢
BMI FIT OFI
(1) (2) (3) (4) (5) (6) (7) (8) (9)
M\de" 2.61%** 2.46** 237 6.95%** 6.91%%* 6.97*** 2.89*** 3.04%% 3.41%%
(0.66) (0.64) (0.62) (1.26) (1.23) (1.25) (0.12) (0.13) (0.16)
Mg, t€lo,20] 1.31% 1.18* 1.14* 4.657** 4.647%* 464+ 1.86%** 1.94%** 217
(0.69) (0.63) (0.63) (0.71) (0.70) (0.70) (0.11) (0.11) (0.12)
M\dmbk 0.77* 0.71%* 0.67** 3.26%* 3.25%* 3.25%%* 0.79*** 0.83*** 0.94%
(0.31) (0.31) (0.33) (0.41) (0.40) (0.39) (0.07) (0.07) (0.07)
Predictor controls N Y Y N Y Y N Y Y
Liquidity controls N N Y N N Y N N Y
Obs 9,910 9,910 9,910 561,404 561,404 561,404 527,744 527,744 527,744
R? 0.140 0.155 0.157 0.153 0.157 0.157 0.189 0.196 0.202
Marginal RZ(dn t) 0.006 0.005 0.004 0.004 0.004 0.004 0.040 0.042 0.047
Panel B: Coefficient differences
M\dn;,\e[n,h] =My, <o —1.29* —1.28* -1.22* —2.30"** —2.27*** —2.33*** —1.03*** —1.10"** —1.24***
(0.73) (0.73) (0.71) (0.64) (0.62) (0.64) (0.06) (0.07) (0.08)
Mig, 1520 = Mg, clo20]  —0.54 —0.48 —0.47  —1.39%**  —1.39%** 140" —107°** —111%** 123
(0.65) (0.60) (0.61) (0:38) (0.38) (0.39) (0.06) (0.06) (0.06)
Mig, 520 = Mid, 1| <o —1.84%* 1767 —1.697"T  —3.60°"T 367" 372" —210°""  —221"°7 246"
(0.71) (0.66) (0.64) (0.93) (0.91) (0.94) (0.08) (0.09) (0.11)




Price Multipliers Decrease with Shock Size — Symmetry

Multiplier Difference

Flow Induced Trading (FIT)

e-17 e-17
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63-11.1
@ -10.2 46-11.1
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Price Multipliers Decrease with Shock Size — Symmetry

Multiplier Difference

Benchmarking Intensity (BMI)

@ -11
i ®-14
e20 ®°1U7
08-19 ®-31 ©-30
13-26
Lo 39 26-43
08-39
13-43
[ ] Positive
[ J Negative
95% Cl

Medium - Small Big - Medium Big - Small



Price Multipliers Decrease with Shock Size — Symmetry

|
N

|
o

Multiplier Difference
|
IS

|
<)

Order Flow Imbalance (OFI)
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@ -3332-57 26-49

49-82
@ -45
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26 -‘ 8.2
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95% ClI
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Controlling for Liquidity-Driven Multiplier Differences

e Concern: Multipliers vary for reasons other than shock size

It = (b1 + Bt ) dnt+€nt
—

Multiplier Variation



Controlling for Liquidity-Driven Multiplier Differences

e Concern: Multipliers vary for reasons other than shock size

It = (b1 + Bt ) dnt+€nt
—

Multiplier Variation

e Test: Control for other determinants of multipliers:

’ !
nt = E Mb,t 'I|d,,,r\eb : dn,t +bt “Zpt—1- dn,t + €y Xnt—1+Tt +€nt
~—~ - ~—~— ~ @ Y— N——

Stock bin b Bin-Specific Demand =Ln.t Controls

Return Multipliers Shock



Controlling for Liquidity-Driven Multiplier Differences

Panel A: price impact regressions

Dependent variable: stock return ¢

BMI FIT OFI
(1) (2) (3) (4) (5) (6) (7 (8) (9)
Mg, 11<o L7790 L4 165T 3.92°% 380%** 376 313 311t 3150
(0.50)  (0.53)  (0.52) (0.52) (0.53) (0.52) (0.10) (0.10) (0.10)
Mg, .1 €lo.20] 1.05% 122 LAY 333 327%% 321 203 195 1917
(0.58)  (0.67)  (0.67) (0.30) (0.32) (0.33) (0.07) (0.07) (0.07)
Mg, 20 0.69"* 0.58 0.56  2.69°** 252" 256" 0.9 0.78"**  0.58"**
(0.29)  (0.43)  (0.40) (0.26) (0.24) (0.24) (0.06) (0.06) (0.08)
Predictor controls Y Y Y Y Y Y Y Y Y
Liquidity controls Y Y Y Y Y Y Y Y Y
Interacted: predictors N Y Y N Y Y N Y Y
Interacted: liquidity N N Y N N Y N N 4
Obs 9910 9910 9910 561404 561,404 561,404 527,744 527,744 527,744
R? 0172 0208 0226 0.080 0.085 0.087 0.129 0.142 0.155
Marginal R2(dp.c) 0014 0014 0013 0.005 0.004 0.004 0.049 0.043 0.039
Panel B: Coefficient differences
Mg, lclozo] — Magy<o  —0.72  —052  —055 059" ~053 056" —110"% 116" 124"
(0.59)  (0.63)  (0.67) (0.35) (0.34) (0.33) (0.07) (0.07) (0.06)
Mg, 520 — Mg, jcio2o] 036 —0.64  —054  —0.64""* —0.75"**  _065*** —112***  —118**  —133%*
(0.54)  (0.84)  (0.81) (0.24) (0.23) (0.24) (0.05) (0.05) (0.06)
Mg, 1520 = Mig, | <o 108" —116*  —1.09" 123"  _128"** 120" 2220 234 257
(0.46)  (0.69)  (0.64) (0.44) (0.44) (0.44) (0.08) (0.07) (0.08)




Cross-Sectional Characteristics

Plot average M, ; differences while progressively adding controls
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Cross-Sectional Characteristics

Plot average M, ; differences while progressively adding controls
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Stock-Specific Multipliers

e Concern: Stocks with a higher multiplier M, ; have a higher o(d, ;).
e Test: Standardize demand shocks within each stock:

rs:;i = n7t/‘7(dn,t)

Panel A: price impact regressions

Dependent variable: stock return ry,¢

FIT OF!
Lookback window N/A 4 8 12 N/A 8 12
(1) () (3) (4) (5) () (8)
Migss <o 376" 487" 406" 407" 3157 308 281t 273"
(0.52) (0.48) (0.46) (0.42) (0.10) (0.12) (0.12)
Mgt lo20) 3217 3317 317 289" 1910t 176 180"
(0.33) (0.30) (0.31) (0.29) (0.07) (0.08) (0.08)
Migssisz0 256" 128 174 213" 0.58% 065" 0.71°*
(0.24) (0.17) (0.19) (0.21) (0.08) (0.06) (0.07)
Predictor controls Y Y Y Y Y Y Y
Liquidity controls Y Y Y Y Y Y Y
Interacted: predictors Y Y Y Y Y Y Y
Interacted: liquidity Y Y Y Y Y Y Y
Obs 561404 491,638 436750 392262 527,744 425234 352302 205,844
R 0.087 0.091 0.095 0.096 0.155 0162 0.168
Panel B: Coefficient differences
Mygssiciozo) - Migmgics  —056°  —156" —0.89" —119"" —124"° —138"" —105"" —0.93""
(0.33) (0.44) (0.36) (0.29) (0.06) (0.06) (0.06)
Migssoze - Mgutieppao)  —065"" 203" —1.42""  —076™" —133"" —117"" -110"" -1.09"""
(0.24) (0.28) (0.28) (0.25) (0.06) (0.05) (0.05)
Migstj520 - Mgt <o 1207 3507 2317 —104 2577 2547 257 2,027
(0.44) (0.46) (0.43) (0.39) (0.08) (0.08) (0.08)




Differential Anticipation

7
Int—h—st = g My, ¢ 'I|dm\eb © dpt € Xp 1T+ €nt
- ~—~— ~— N——
bin b _. -
Stock Bin-Specific Demand Controls
Return Multipliers Shock
Panel A: price impact regressions
Dependent variable: stock return o ¢
BMI FIT OFI
h= 1 2 4 1 2 4 1 2 4
1) (2) (3) 4) (5) (6) (7) (8) 9)
M‘d" <o 2.95%%* 4,724+ 3.12% 8.65%** 11.11%* 13.82%%* 3.86%** 4.50%** 5.54***
(0.67) (1.19) (1.37) (0.80) (1.22) (1.96) (0.13) (0.16) (0.22)
M‘d" tl€lo20] 1.06* 113 -0.20 6.69*** 8.52%%* 10.95%** 2.61%** 3.11%%* 3.93***
(0.63) (0.91) (0.86) (0.50) (0.83) (1.47) (0.10) (0.12) (0.15)
Mg, |>20 0.05 —0.15 —0.15 5.17%** 6.67%** 8.84*** 1.15%** 1.45%* 2.09%**
(0.41) (073)  (105)  (0.40) (0.62) (1.05) (0.07) (0.09) (0.11)
Predictor controls Y Y Y Y Y Y Y Y Y
Liquidity controls Y Y Y Y Y Y Y Y Y
Obs 9,088 9,056 9,011 551,912 542,021 521,884 517,042 506,380 485,361
R? 0.174 0.212 0.237 0.084 0.089 0.093 0.124 0.128 0.131
Marginal Rz(d,._t) 0.013 0.017 0.014 0.007 0.009 0.013 0.041 0.040 0.041
Panel B: Coefficient differences
Mg, jclo2e] — Midy <o —1907"  —3507" —332"% 106" —259"" -286"" -125"" 138" —161°°"
(0.84) (1.35) (1.58) (0.56) (0.74) (1.12) (0.10) (0.12) (0.18)
Mig, 1520 = Mg, jefo20)  —1.01 ~1.28 0.04  —152°**  —1.84%*  212%%°  _146%**  —1.66*"* —1.84"**
(0.70) (0.91) (1.02) (0.34) (0.49) (0.82) (0.07) (0.10) (0.12)
Mg, 1520 — Mg, ,|<o —2,00***  —4.87*** 328  —348*** _443*** _408*** _271*** 305" —3.45*
(0.73) (1.42) (1.74) (0.68) (0.97) (1.51) (0.10) (0.14) (0.22)




Testing for Differential Return Reversal Speed

’
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Testing for Differential Return Reversal Speed

’
nt+1—t+h = Bodne + B1dnt X L4, |€[or200] T B2dnt X L, |>20, + CtXnt—1+ Tt + €ny

Dependent variable: future stock return r, t11-¢4h

BMI FIT OFI
h= 1 2 4 1 2 4 1 2 4
(©) (2) (3) (4) (5) (6) ) (8) 9)
dn,e 0.19 0.13 —0.19 —0.51 —1.47* —1.92 0.04 0.10* 0.13*
(1.48) (2.10) (1.94) (0.50) (0.88) (1.29) (0.05) (0.06) (0.08)
dnt - I{|d, |€[0,20]y —0.75 —0.28 —0.84 0.23 0.69 0.67 0.03 0.12* 0.28***
(0.88) (1.51) (1.91) (0.30) (0.54) (0.86) (0.04) (0.06) (0.10)
dn,t * 1|4, ;| >20} 0.28 —0.43 —0.46 0.32 1.11 1.67 0.17***  0.33***  0.65***
(1.39)  (1.98) (1.79) (0.40) (0.72) (1.09) (0.05) (0.07) (0.10)
Predictor controls Y Y Y Y Y Y Y Y Y
Liquidity controls Y Y Y Y Y Y Y Y Y
Obs 8,873 8,729 8515 544,789 528,361 496,572 516,423 505,032 482,684
R? 0.206  0.206  0.198 0.083 0.096 0.110 0.091 0.108 0.127

Marginal R?(dn,¢) 0.015 0.014 0.014 0.002 0.002 0.003 0.003 0.004 0.005




Testing if BMI Passthrough to Institutional Ownership Varies by Shock Size

AlO,: = Zﬂb g, eb nt+ € Xnt—1+ Te + €y
binb

Panel A: BMI pass-through regression
Dependent variable: AlO, ¢

1) ) ®3)

My, <o 1.50***  1.36***  1.19**
(0.47) (0.47) (0.47)
Mid, ;€020 1.77*%  1.63***  1.48%**
(0.47) (0.47) (0.47)
My, |>20 1.42%%%  1.34%**%  1.26%**
(0.47) (0.47) (0.47)
Pavolva & Sikorskaya (2023) controls Y Y Y
Predictor controls N Y Y
Liquidity controls N N Y
Obs 9,565 9,565 9,565
R? 0.067 0.113 0.149
Panel B: Coefficient differences
Mg, |€lo,20] = Mid, (|>20 0.36 0.30 0.23
(0.51) (0.49) (0.48)
M, <o = Mid, |€lo.20] —0.27 —0.27 —0.29
(0.60) (0.63) (0.61)
Mid, 1< = Mid, | >20 0.09 0.03 —0.06

(0.66)  (0.64)  (0.64)



Removing Common Factors from Flows in FIT Construction

Panel A: price impact regressions

Dependent variable: stock return ry ¢

PCs removed 0 1 2 3 5 7 10
& @ ®) @) ()
Mg, (<o 3.92%** 3.25%%* 3.57F%* 2.78%** 2.25%** 287 3.26 %"
(0.52) (0.46) (0.46) (0.46) (0.44) (0.42) (0.39)
Mg, (|€lo,20] 3.33%** 2.91%** 2.66*** 2.31%** 2.13%** 2.07*** 2.09%**
(0.30) (0.29) (0.30) (0.32) (0.29) (0.27) (0.26)
Mg, (|>20 2.69%** 2.25%** 2.05%** 1.83%** 1.61%** 1.72%+* 1.61%**
(0.26) (0.23) (0.20) (0.22) (0.22) (0.20) (0.19)
Predictor controls Y Y Y Y Y Y Y
Liquidity controls Y Y Y Y Y Y Y
Obs 561,404 545,103 545,103 545,103 545,103 545,103 545,103
R? 0.080 0.080 0.080 0.079 0.079 0.078 0.078
Marginal R?(dp,¢) 0.005 0.004 0.004 0.004 0.003 0.003 0.003
Panel B: Coefficient differences
Mg, .€lo,20] = Mid, (|<o —0.59* —0.34 —0.92%** —0.47 —0.11 —0.79** —1.17***
(0.35) (0.31) (0.32) (0.31) (0.31) (0.34) (0.32)
Mg, |>20 = M4, |€[0.20) —0.64"**  —0.66"**  —0.61***  —0.48**  —0.53** —0.35 —0.48**
(0.24) (0.23) (0.23) (0.22) (0.25) (0.24) (0.21)
Md, (1520 = Mid, <o —1.23***  —1.01"** —1.53***  —0.95"* —0.64* —1.15"**  —1.65"**
(0.44) (0.39) (0.40) (0.38) (0.39) (0.37) (0.36)




Dynamic Multiplier Results — Table

Panel A: Price Impact Regressions

Dependent Variable: Stock Return r, ,

Ao = FIT (L=4) OFI (L =4)
1) @)
M\EL1 dnet|<o 3.64 1.84%*
(0.32) (0.15)
M5t .| elo201 274 145
(0.32) (0.12)
Mist . 520 1.89%* 1.20°
(0.29) (0.13)
Predictor controls Y Y
Liquidity controls Y Y
Obs 478,324 423,696
R? 0.094 0.154
Panel B: Coefficient Differences
Misst dyecifelozol = Mt dyei|<o —0.90" —0.397
(0.25) (0.05)
Misst g, fsa0 = Mist o fetoe 0857 —0.25"*
(0.23) (0.06)
Mt |52 = MSt, dyei|<o —L757 —0.647""
(0.31) (0.08)




Dynamic Multiplier Results

— Full Table

Panel A: price impact regressions

Dependent variable:

stock return r, ¢

dne = FIT OF!
(1) (2 ®3) 4) (5) (6) ™ ®)
M~ 3.86""" 3.72% 3.65"*" 3.64"* 1.65%* 1.73% 173 1.84
|ty dnii| <o
(0.34) (0.32) (0.32) (0.32) (0.13) (0.14) (0.14) (0.15)
M\Zt: dnii|€lo,20] 2.79* 2.80"** 2,717 274 1.21% 1.347 1.25% 1.45%
(0.33) (0.33) (0.32) (0.32) (0.12) (0.12) (0.11) (0.12)
M\Z,‘,l | >20 2.04*** 2.01* 1.817* 1.89"* 0.93*** 1.04"* 0.95** 1.20"*
(0.31) (0.31) (0.28) (0.29) (0.14) (0.13) (0.10) (0.13)
Predictor controls Y Y Y Y Y Y Y Y
Liquidity controls N Y Y Y N Y Y Y
Interacted: predictors N N Y Y N N Y Y
Interacted: liquidity N N N Y N N N Y
Obs 478,324 478,324 478,324 478,324 423,696 423,696 423,696 423,696
R? 0.070 0.085 0.091 0.094 0.108 0.127 0.142 0.154
Panel B: Coefficient differences
M‘Z’Lﬂ | €lo20) ~ MIZ#, tnei|<o —1.06"* —0.93"** —0.94"* —0.90*** —0.43** —0.39"** 048" -0.39"*
(0.27) (0.27) (0.26) (0.25) (0.10) (0.09) (0.08) (0.05)
M\Zh dnei|>20 M\Zy‘—; drei|€lo20] —0.75"** —-0.78"** —0.91"* —0.85""* —0.29"** —-0.30"** —0.29"** —0.25""*
(0.25) (0.25) (0.22) (0.23) (0.08) (0.08) (0.07) (0.06)
M\ZL dhi[320 M\Z,‘,l i i| < —1.82"** 171" —1.85"* 175" —0.72"** —0.69"** —0.77""* —0.64"""
(0.35) (0.34) (0.31) (0.31) (0.16) (0.15) (0.12) (0.08)




Dynamic Multiplier Results

— Alternative Lags

Panel A: price impact regressions

Dependent variable:

stock return r, ¢

dne = FIT OFI
L=1 2 3 4 L=1 2 3 4
(1) (2 ®) ) ®) (6) ™ ®
M‘E’Lﬂ <o 3.95%** 3.84** 3.81%** 3.64*** 179 1.80"* 1.80%** 1.84%*
(0.36) (0.35) (0.32) (0.32) (0.13) (0.14) (0.15) (0.15)
M‘Zﬁ;dm | €lo20] 2.82%** 2,77 2.70%** 2,74 1.49%* 1.50*** 1.53%** 1.45%
(0.29) (0.32) (0.31) (0.32) (0.11) (0.11) (0.11) (0.12)
M‘Zf:x dnii]>20 1727 177+ 1.76% 1.89*** 1127 1.19% 1.21% 1.20"*
(0.30) (0.29) (0.30) (0.29) (0.09) (0.11) (0.13) (0.13)
Predictor controls Y Y Y Y Y Y Y Y
Liquidity controls Y Y Y Y Y Y Y Y
Interacted: predictors Y Y Y Y Y Y Y Y
Interacted: liquidity Y Y Y Y Y Y Y Y
Obs 538,398 517,033 497,185 478,324 496,157 469,567 445657 423,696
R? 0.089 0.090 0.092 0.094 0.147 0.150 0.153 0.154
Panel B: Coefficient differences
M\E,‘,l dne|€lo20] ~ MlEL doei|<o —1.13**  -1.08™* —1.11"* -0.90*** —0.30"** -0.30"** —0.27*** —0.39"**
(0.25) (0.26) (0.26) (0.25) (0.06) (0.06) (0.06) (0.05)
M‘E’L:' i 520~ M\ZL] dhi|€lo20] —1.10"*  —0.99***  —0.95"** —0.85"** —0.36"** —0.31"** -0.33"** —0.25""*
(0.22) (0.24) (0.24) (0.23) (0.07) (0.05) (0.06) (0.06)
M\Z,‘,,dm 320~ M‘Z’Lﬂ dhi| <0 —2.22%" 207" —2.06"* —1.75""* —0.66"** —0.61"** —0.60""* —0.64"""
(0.33) (0.34) (0.30) (0.31) (0.07) (0.08) (0.08) (0.08)




Multipliers as a Function of Contemporaneous and Past Shock Sizes

Panel A: price impact regressions

Dependent variable: stock return r, .

e = FIT OFI
(1) ) (3) ) (5) (6) @) (®)
Mg, <o 0.67 0.65° 0.63° 053 1877 2,007 2217 2517
(041)  (0.35)  (035)  (0.35)  (012)  (0.12)  (0a1)  (0.13)
Mg, elo20) 0.03 0.14 0.20 009  103*  LI3™* L19% 136"

(0.25)  (023)  (024)  (0.23)  (0.10)  (0.08)  (0.09)  (0.11)
378" 365 351t 354 093 096" 085"  0.66"

(0.34)  (0.34)  (033)  (0.30)  (0.15)  (0.15)  (0.15)  (0.19)

M\Zy‘ L dnieoi|€lo20] 2.76" 2.78" 2.64" 270" 0.82*** 0.94*** 0.71% 0.52***
(0.34) (0.34) (0.32)  (031)  (011)  (0.12)  (0.11)  (0.15)
M\Z{ Ldnii[20 2.00"* 1.98"** 1747 1.83"** 0.807** 0.93*** 0.69*** 0.46"**
(0.31) (0.31) (0.28)  (029)  (0.12)  (0.11)  (0.09)  (0.17)
Predictor controls Y Y Y Y Y Y Y Y
Liquidity controls N Y Y Y N Y Y Y
Interacted: predictors N N Y Y N N Y Y
Interacted: liquidity N N N Y N N N Y
Obs 478,324 478,324 478324 478,324 423,696 423,696 423,696 423,696
R? 0.071 0.086 0.092 0.095 0.118 0.138 0.154 0.167
Panel B: Coefficient differences
Mg, |elo,20] = Mid, <o —0.64" —0.50 —0.43 —0.44 —0.83"*  —-0.96"** —1.03"** —1.14"*"
(0.33) (0.33) (032)  (032)  (010)  (0.11)  (0.11)  (0.10)
Misst oo eloan) = Mt g, < —LOL™ 087" —0.86"" —0.84""  —011  —003  —014" —013"
(0.27) (0.28) (0.26)  (025)  (0.11)  (0.09)  (0.08)  (0.06)
Misst oo js2e — Mt g, feloan —O77™" 080" —0.00°" 087" -003 001 002 007
(0.25) (0.24) (0.21) (0.22) (0.09) (0.09) (0.07) (0.07)
Mist g oz~ Mt o o —17877 CLET™T SL760 17270 014 004 016 020"

(035)  (0.33) (031  (0.31)  (018)  (0.15)  (0.11)  (0.08)




Price Multipliers Decrease with Magnitude of Past Shocks — Symmetry

Flow Induced Trading (FIT)
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Price Multipliers Decrease with Magnitude of Past Shocks — Symmetry
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Holdings Summary Statistics

Percentiles
Obs Mean StDev 1% 5% 25% 50% 75% 95% 99%
AQjn,t 24,671,308 -0.02 041 -157 -0.66 -0.07 -0.00 0.06 055 1.46
App ¢ 24,671,308 0.04 0.18 -0.44 -0.25 -0.06 0.03 0.13 032 0.56

Z;_:].Apn,t—/ 24,671,308  0.30 033 0.00 002 010 021 039 081 150

Active Share; , 24,671,308 0.41 020 0.07 0.09 027 042 055 075 0.87
Zint 24,671,308 -0.02 0.06 -0.21 -0.11 -0.04 -0.02 0.01 0.06 0.12




Demand Estimation Details

Pn,t

Aqi,n,t = - (Cl,i,t + Cz,i,t ) App: + )\,‘71:77,1,1: + Ujn,t

L L
ZApn,tfl - EEX [ ZApn,tfl ‘|
=1 =1

e 1, 13 characteristics, 12 industry dummies, 5 latent stock-quarter characteristics (PCA)

Pn,t




Demand Estimation Details
Agin: = — (Cl,i,t + G2, ,5n t

) A,Dn,t + )‘i7t77n.,t + Uin,t
L L
Z Apn,tfl - Etcx [
I=1 I=1

Z A.Dn,tfl ‘|

e 1, 13 characteristics, 12 industry dummies, 5 latent stock-quarter characteristics (PCA)

Pn,t

Two moment conditions identify ¢; ;; and (o, Vi, t

0= EX [ui,n,t *Zjn,t | nn,t]
0 = ]ECX |:Ui,n,t ‘ zi,n,t : Zi,n,t | T],—,,ti|

Zint = § Sj,n,l’—l“j,n,t’

J'sﬁi

E Zjn,t—I

o ]ECX

lnt




Identification: Granular Instrumental Variables

Agi n.t =- (Cl,i,t + Qo,it
——

% Change in Quantity

'Dn,tfl‘) APn,t + Ui nt
—— ~——

% Change in Price  Demand Shock

Price Elasticity of Demand

Identification challenge: Prices depend on demand shocks

e Through market clearing: E[uin¢ | Apne] #0
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Identification: Granular Instrumental Variables

Agi n.t =- (Cl,i,t + Qo,it
——

% Change in Quantity

Pn,tfl‘) APn,t + Ui nt
—— ~——

% Change in Price  Demand Shock

Price Elasticity of Demand
Identification challenge: Prices depend on demand shocks
e Through market clearing: E[uin¢ | Apne] #0

e If demand shocks are serially correlated: E |uj ¢ | lsn,t_l #0

Need price variation uncorrelated with vu; , ;

Develop nonlinear extension of granular instrumental variables methodology G
e Instrument for price change investor i faces with uncorrelated shocks of other investors

e Extend Gabaix & Koijen (2024); Chaudhary, Fu & Zhou (2025)



Demand Estimation Details

ﬁn,t ) Apn,t + )‘i7t’r’n,t + Ui,n,t

L
Z A.Dn,t.“—l ‘|

I=1
e 1, 13 characteristics, 12 industry dummies, 5 latent stock-quarter characteristics (PCA)

ACli,n,t = - (Cl,i,t + C2,i,t

L
3 e | - B [
=1

Parameterize (;;; and (3 ;; as function of demeaned active share

Ch,i,t = Ck,0,¢ + Ck,Active Share,t - Active Share; ;1



Elasticity Heatmap
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Elasticity Parameter Estimates

Cl,O <l,Active Share <2,0 <2,Active Share

Coefficient  0.49***  158** 057" 268
(0.05) (0.22) (0.28) (1.10)

» Robustness



Elasticity Robustness — (3

Nohe Obs. +1

# Characteristics

0.7
I 90% Conf.Int. B H .
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Elasticity Robustness — (
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Elasticity Parameter Estimates — Mutual Fund Holdings

Cl,O Cl,Active Share <2,0 CQ,Active Share

Coefficient  0.1007***  0.0091  0.2517**  —0.0792
(0.0339)  (0.2190)  (0.1031)  (1.2930)

» Robustness



Fixed Adjustment Costs
Fixed cost investors adjust if expected return changes enough
max  QE[D ~ P] - %Q,zV [D - P} —A-1(Q # ©p)
o {@o [E[B-P| - €0103| < v2X0E
=
E

E[D-P]
'yV[ﬁ] ’
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Fixed Adjustment Costs

Fixed cost investors adjust if expected return changes enough

max QE[D - P 2QPV [D—P]-2-1(Q #6)

{@o [E[B-P| - €0103| < v2X0E
Q= .

E[D-P]
'yV[ﬁ] ’

Market clearing: (1 —€)Q; + eQe = ©;

Equilibrium price

€

D —~020;

D — 296(©1=(1=9)&)
P:

,|@1 — @0| S \/2)\’70‘%
7|@1 - @0| > V 2A"}/O'%)



Stylized Model with Endogenous Inattention: Assets & Timing

Three periods, one risky asset

e Random supply of ©; in t = 0,1 (random walk)
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Stylized Model with Endogenous Inattention: Assets & Timing

Three periods, one risky asset
e Random supply of ©; in t = 0,1 (random walk)

e Pays random dividend in t =2
D=D+n+e
e 1) can be learned about at a cost



Stylized Model with Endogenous Inattention: Agents

Representative investor with mean-variance preferences over terminal wealth

e Portfolio choice in t = 1,2 taking information as given:

maxEe |Q: (D~ P)| — V. |@ (D~ P)]



Stylized Model with Endogenous Inattention: Agents

Representative investor with mean-variance preferences over terminal wealth

e Portfolio choice in t = 1,2 taking information as given:

maxEe |Q: (D~ P)| — V. |@ (D~ P)]

e Information choice in t = 0 conditional on ©

e Can reduce V; [5 — P} at a convex cost



Stylized Model with Endogenous Inattention: Equilibrium

Price multiplier decreases with cumulative shock size |©g|

_ P(©1) — P(60) =~V [5]

M(©1 — ©yg) 8, 6,

Crucially: V {5] decreases with cumulative shock size |©g|

e Larger |©g| — Higher expected return — Greater marginal benefit of reducing uncertainty

e Can take large position to exploit high expected return without high perceived risk



Stylized Model with Endogenous Inattention: Information Choice

Information choice in t =0

e Choose signal gain (i.e., precision) conditional on ©q...
s=n+u (Signal)

—t— (Gain)



Stylized Model with Endogenous Inattention: Information Choice

Information choice in t =0

e Choose signal gain (i.e., precision) conditional on ©g...

s=n+u (Signal)
-2
o
G=—"— Gai
ol + oy’ (Gain)

e ... to maximize ex-ante expected utility

e 00 (0-7)] - 3 [ (0 7)) - (@



Stylized Model with Endogenous Inattention: Information Choice

Information choice in t =0

e Choose signal gain (i.e., precision) conditional on ©g...

s=n+u (Signal)
-2
o
G=—"— Gai
ol + oy’ (Gain)

e ... to maximize ex-ante expected utility
npeks[52[01(0-#)] - [0 (6-#)]] <o

First-order condition: Optimal G increases with ©3

%0727 (@3 +03) = C'(G)
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