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1 Introduction

The shift from active to passive investing has changed who owns U.S. stocks, moving a growing
share of each stock’s supply to investors whose portfolios closely track benchmarks. If that
demand is partially inelastic, both its level and its growth move prices. Deeper indexed ownership
raises valuations and lowers expected returns. Its continued growth does the reverse to realized
returns, lifting them while indexed ownership rises faster than prices have absorbed. The most
heavily indexed stocks are therefore among the strongest past performers even though they
are now priced for lower expected returns. The empirical question is whether realized indexed
ownership can be measured well enough at the stock level to study both sides of this pattern,
and what a unit of it is worth.

What matters is the share of each stock actually held by indexed capital, and no existing
measure reports it directly. Indexed capital reaches a stock through many channels, from index
funds and ETFs to active funds that follow a benchmark and institutions such as pensions
and insurers, and any single stock sits in several of those benchmarks at different weights.
The available proxies fall short in two related ways. Some are too coarse to be a share at all.
Membership flags record only whether a stock belongs to an index, and aggregate passive AUM
is one time series with no cross section. Others do measure a share, but not the right one. Fund
classifications capture only declared index products and miss the closet indexing inside active
funds, while benchmark weight measures infer exposure from fund incentives rather than from
the positions stocks actually receive. What none of them provides is a monthly holdings based
measure of realized indexed ownership at the stock level, the input that tests of expected and
realized returns require.

I introduce the Indexing Inclusion Ratio (IXI), a monthly holdings based measure of how
much of each stock is owned by indexed capital. Two construction steps set it apart from measures
built on declared labels. IXI assigns each fund to the benchmark its portfolio actually tracks
rather than the one its prospectus names, since active funds sometimes report one benchmark
and follow another. It then credits each stock with the smaller of what the fund holds and what
the benchmark prescribes, so the closet indexing inside active funds lands on the right stocks
while a manager’s active overweights are not counted as indexed exposure. A residual branch
built from 13F filings adds the indexed ownership held outside the fund sector. In aggregate, IXI
rises from roughly 10 percent of U.S. common stock market capitalization in 2002 to about 28
percent by late 2024, with most of the increase after 2013. IXI turns indexing from a membership

flag into a continuous ownership characteristic, credited only to the stocks investors actually hold



rather than to every name in a stated index.

I measure expected returns using the implied cost of capital, the discount rate that equates a
stock’s current price with model based forecasts of future earnings, following Hou et al. (2012).
The most indexed stocks, the widely held mature names that index funds and closet indexers
own most heavily, carry implied costs of capital about 1.6 percentage points per year below the
least indexed, so the market prices them to earn lower returns. The wedge survives firm and
month fixed effects with controls for size, value, and momentum, and it is not driven by the
Magnificent Seven or by technology stocks. It is also steepest where inelastic demand says it
should be. Within firms, the slope of the implied cost of capital on indexed ownership is nearly
four times as steep among the least liquid third of stocks as among the most liquid third. As
indexed capital absorbs more of a stock’s supply, fewer shares remain for the marginal investors
who set prices, so prices rise and implied discount rates fall, most where the remaining demand
is least elastic.

Realized returns point the other way. If indexed demand has been raising the prices of
the most indexed stocks more than the market expected, those same stocks should also have
earned higher returns. The value weighted spread between the top and bottom IXI quintiles,
which I label HILI (high indexing minus low indexing), earns 0.55 percentage points per month
from 2002 through 2024, with positive alphas against standard factor models. Over the full
sample, cumulative HILI reaches roughly 280 percent. It strengthens after 2013, when aggregate
passive ownership rose most sharply. The stocks with the lowest expected returns are thus the
same stocks that earned the highest realized returns during the transition from active to passive
investing, a tension the rest of the paper is built to resolve.

The reconciliation is that the realized premium reflects unanticipated growth in passive
ownership. Following Pastor et al. (2022), hereafter PST, I decompose realized HILI into an
expected component implied by the ICC wedge and an unexpected residual. The expected
component is negative, as the wedge requires. The residual is positive, moves with growth in the
aggregate passive share, and is large enough to flip the realized spread positive, because indexed
ownership rose faster than the market had priced in. Stripping the part of the residual that tracks
passive growth nearly eliminates that cumulative 280 percent and leaves a path close to what
the ICC wedge implies. The sharpest version of the point needs no decomposition. In months
when the passive share is flat or shrinking, the most indexed stocks stop outperforming and lag,
the sign their lower expected returns dictate. The realized premium is past flow surprises, not a

permanent advantage, and the expected component stays negative.



At the stock level, the same demand pressure shows up in monthly returns. Stocks that
passive funds buy most heavily earn higher returns the same month and give most of it back
over the next two to three months, as a stock pushed up a downward sloping demand curve
partly reverts once other investors absorb the imbalance. This is the standard signature of price
pressure from fund flows, applied here to the passive subset of holdings. It is the short horizon
counterpart to the aggregate decomposition, which captures the cumulative buildup over the
transition.

A sharper test comes from S&P 500 inclusions, though in a modern passive market joining
the index is no longer an on or off demand event. By the time most large stocks are added,
funds tracking Russell, CRSP, and style benchmarks already hold them, so inclusion changes
the composition of indexed ownership more than it turns it on. What moves prices is the
marginal demand, which I capture with the S&P demand gap, predicted S&P 500 family demand
net of what other index families already hold. The gap predicts both the realized IXI jump
at announcement and the cumulative abnormal return around it, while gross S&P 500 family
demand alone does not consistently predict both. Scaling the announcement return by the
realized ownership jump prices the shock at about 2 percent of value per percentage point of
new indexed ownership. The design identifies this short horizon price response, not the standing
wedge in expected returns, which the cross sectional ICC evidence carries. Capitalizing that
wedge into prices implies a standing valuation premium of about 1.7 percent per percentage
point of ownership, within a quarter of the event price, so the two designs deliver the same price
per point of ownership from opposite ends of the data.

That price is what the title refers to. In levels, each percentage point of a stock’s supply
absorbed by indexed capital is worth about 1.7 percent of its price standing and about 2 percent
on impact, and capitalized across the IXI distribution that standing elevation is the 1.6 percentage
point wedge in expected returns. In changes, growth in indexed ownership beyond what prices
have already absorbed produced the transition’s realized premium, which fades once the growth
stops surprising. The level and the change are the same demand at two horizons, and IXI is what
makes both observable at the stock month level. The paper is an account of how the transition
from active to passive investing has been capitalized into U.S. equity prices, not another estimate
of the classical index effect.

The closest empirical precedents measure benchmarked or passive ownership. Pavlova and
Sikorskaya (2023) build an incentive based benchmarking intensity measure from declared

benchmark weights, and Chinco and Sammon (2024) track the expansion of the U.S. passive



ownership share after 2010 at the aggregate level. The contribution here is a holdings based
measure of realized indexed ownership at the stock level that organizes the wedge in expected
returns, the realized premium during the transition, and the cross sectional inclusion evidence
in one consistent object. Two steps separate it from declared benchmark measures. Best fit
assignment matches each active fund to the index it actually tracks rather than the one its
prospectus names (Mullally and Rossi, 2025), and a stock level minimum rule credits indexed
ownership only on stocks the fund actually holds, avoiding the phantom attribution that arises
when a fund’s full AUM is allocated at benchmark weights. The stock level evidence extends the
price pressure of fund flows in Coval and Stafford (2007) and Lou (2012) to the passive subset of
holdings. The mechanism rests on demand based asset pricing (Koijen and Yogo, 2019; Haddad
et al., 2025; Gabaix and Koijen, 2021; Koijen et al., 2024) and is the valuation effect derived
theoretically in Buss and Sundaresan (2023). It complements the demand elasticity evidence in
Behmaram (2026). The inclusion findings connect to Greenwood and Sammon (2025)’s account
of the disappearing average index effect and to Sammon and Shim (2026)’s evidence on how
firms supply shares to passive fund buyers.

Section 2 sets out the framework. Section 3 defines IXI and compares it with existing measures.
Sections 4 through 6 present the evidence on realized returns, the implied cost of capital, and the
aggregate flow decomposition. Sections 7 and 8 report the event study and demand gap evidence

from S&P 500 inclusions.

2 A benchmarked-demand framework for effective benchmarked

ownership

Effective benchmarked ownership is the share of a stock’s supply held by institutions whose
capital tracks a benchmark. It lowers the residual supply borne by price-sensitive investors and
so lowers expected returns; when it rises unexpectedly, it generates realized revaluation. The
framework below formalizes those two margins in a standard CARA benchmarking framework
along the lines of Brennan (1993), Basak and Pavlova (2013), Kashyap et al. (2021), and Pavlova
and Sikorskaya (2023).

2.1 Setup and equilibrium

Consider a two-period economy with ¢ € {0,1}. The investment menu contains a risk-free bond

paying zero and N risky assets indexed by n = 1,..., N, with period-1 cash flows D ~ N (i, X)



and period-0 prices S. Risky assets have fixed share supply z. Period-1 prices equal cash flows.

Benchmarks are indexed by ¢ = 1,...,I. Benchmark ¢ is a portfolio with share weights
w; € Rf per unit of benchmark capital. The economy is populated by three investor types, all with
CARA utility and common risk aversion . Direct investors, share Ap, manage their own capital.
Active managers benchmarked to i, share A, receive compensation w; = aR; + b(R; — RP) + ¢,
where R; = z(D — S) is the portfolio return and RP? = w/(D — §) is the benchmark return.
Passive managers on benchmark 7, share A’} hold w; exactly.

Mean-variance optimization yields direct-investor demand zp = 7' ~!(u — 5), active-
manager demand

1 b

A 1

e = ———— NN - 8) + ——w;, 1
! ~v(a + b) ( ) a+b (

~—

and passive demand w;. Aggregating across types, market clearing Apzp + 3 ;(Mad + \w;) = z

delivers the equilibrium price vector
S=p—-~vAX(z - B), (2)

with aggregation constant A = [Ap + 3; M/ (a + b)]_1 and stock level benchmarked share
demand
b

B —
" a+b

Z Mwi(n) + Z AP wi(n). (3)

Appendix E gives the full derivation.

2.2 Effective benchmarked ownership as the central object

Let Z,, denote shares outstanding of stock n. Define the stock’s benchmarked ownership share as

K1
b=

7, (4)

7, is the share of the stock’s supply absorbed by benchmarked capital. The complement (1 — Z,,)
is the residual share borne by price-sensitive investors, which equation (2) identifies as the driver
of the stock’s equilibrium risk premium.

The aggregation in (3) can equivalently be expressed at the institution level. Let e index
institutions, each with capital A., benchmark exposure w, in shares per unit of capital, and

tracking intensity a. € [0, 1]; the subscripted A, denotes institution capital and is distinct from



the unsubscripted aggregation constant A of equation (2). Then

B, = Z Ae e we(n). (5)
ecf
The compensation-contract derivation above corresponds to the special case where «. takes
only two values, b/(a + b) for active managers and 1 for passive managers, uniformly within
type. Equation (5) accommodates the more general case in which «, varies at the institution
level, consistent with heterogeneous effective tracking across institutions that nominally share a
benchmark.

In the model, what matters for cross sectional pricing is Z,,, the share of the stock’s supply
absorbed by benchmarked capital. Empirically, the IXI measure is constructed to recover
that same object from realized holdings, using best fit benchmark assignment and institution-
level tracking intensity rather than declared-benchmark labels and uniform scaling. Because
benchmark portfolios are implemented in value weights, the stock price cancels in the ratio
of dollar benchmarked holdings to market capitalization, leaving the share ratio Z,, up to
measurement noise. Pavlova and Sikorskaya (2023) work with the special case in which o, =1
on declared-benchmark AUM and the share is aggregated across a smaller menu of indices;
Behmaram (2026) reports the detailed comparison between the two constructions on the elasticity

side.

2.3 Cross sectional expected return wedge

Equation (2) implies a simple cross sectional relation between expected returns and effective

benchmarked ownership.

Proposition 1 (Cross sectional expected return wedge) In the equilibrium of Section 2.1
and under diagonal 3, with o2 its nth diagonal element, the expected per-share excess payoff on
stock n satisfies

E[D, — S,] =vAc2 %, (1-1,). (6)

Dividing by the price S, gives the corresponding percentage expected return, which is
also decreasing in Z,, since the numerator falls and the price in the denominator rises with
benchmarked ownership. The expected excess payoff decomposes into an unconstrained baseline
yAc2z, and the residual share fraction (1 — Z,,) borne by price-sensitive investors. Stocks more

deeply held by benchmarked capital leave a smaller residual share, trade at a higher equilibrium



price, and carry a lower ex ante expected return. With a general covariance matrix, increasing a
stock’s own benchmarked ownership still lowers its expected return, and cross-stock covariance
terms generate factor-structure components for which the empirical specifications include size,

value, momentum, and industry controls as observable proxies. Appendix E carries both cases.

Corollary 1 (Valuation elevation) Under the conditions of Proposition 1, the equilibrium

price in equation (2) is increasing in benchmarked ownership,

?)in =yAolz, >0, (7)

so deeper benchmarked ownership raises the price and lowers the expected return through the same
quantity YA o2 Z,,. In proportional terms the price elevation per unit of benchmarked ownership

18

dlog Sy, orn,
M, =282 _p, T _p,
oL, 0T,

ory,

oz, >0, (8)

with Dy, the effective duration of the claim, an external calibration input rather than a primitive

of the two-period model.

The corollary makes the price elevation the capitalization of the expected return wedge
rather than a free parameter, and ties both to the single quantity yA o2 z,, the inverse of
the residual-demand elasticity. Calibrating it against the estimated wedge yields an implied
price-impact multiplier, quantified in Appendix IA.P. The paper estimates this multiplier M,
twice, from S&P inclusion shocks and from the capitalized cross sectional wedge, and sets the
two side by side in Section 8.5.

The quantity yA o2 T, varies across stocks, so the wedge is largest where residual demand is

least elastic and smallest where it is most elastic. Section 5.3 tests this prediction.

2.4 Unanticipated benchmark-demand shocks

Proposition 1 is a statement about expected returns given realized benchmarked ownership. To
connect to realized returns in a setting where benchmarked ownership is itself evolving, extend
the economy by adding an earlier period ¢t = —1 at which Z,, is uncertain and the market’s pricing
expectation of its ¢ = 0 realization is £*,[Z,], the expectation priced in at ¢ = —1, which need
not equal the physical expectation E[]. Holding A, ¥, expected cash flows, and share supply

fixed, Z, realizes at ¢t = 0 and prices clear at each date under equation (2).



Proposition 2 (Unanticipated benchmark-demand shocks) In the extended equilibrium
and under diagonal 3, the realized per-share revaluation on stock n from t = —1 to t = 0 satisfies

Sno — Sn—1=vA02Z, (T, — E*{[T,)). (9)

’

Realized revaluation depends on the unanticipated component of benchmarked ownership;
the anticipated component is already priced into S, —1. A closely related single-step result for the
aggregate B,, appears in Appendix A of Pavlova and Sikorskaya (2023). Appendix E derives (9)
by differencing the ¢ = —1 and ¢ = 0 equilibria.

2.5 Transition interpretation and empirical roadmap

Proposition 1 concerns expected returns given realized Z,,. Proposition 2 concerns realized returns
at a single news resolution. The empirical window is a sustained transition from active to passive
management, over which benchmarked ownership has grown for roughly two decades. Read
together, the two propositions organize that setting.

Each period of the transition is a realization of the mechanism in Proposition 2. When realized
growth in Z,, exceeds what was priced in at ¢ — 1, high-7 stocks register positive revaluation
returns; when it matches expectations, the benchmark-demand component is already in price
and no additional demand-news revaluation occurs. Over a window of repeated positive surprises,
cumulative realized returns on high-7 stocks exceed their static ex ante expected returns even
as Proposition 1’s expected return wedge remains negative. In the modern asset-pricing idiom
of Campbell and Shiller (1988), the unanticipated compression of future expected returns is
discount-rate news, and the realized return absorbs that news on the date it resolves. The
Péstor et al. (2022) decomposition in Section 6.5 is empirically analogous to this split, separating
realized HILI into an ex ante expected component built from the Section 5 ICC wedge and an
unanticipated residual that co-moves with passive share growth. When the transition slows and
realized Z,, shocks no longer exceed expectations, the revaluation premium dissipates: high-7
stocks continue to carry compressed expected returns but no longer earn an additional transition
premium from benchmark-demand news. Aggregate growth in benchmark-linked capital is
allocated through benchmark weights, so stocks already deep in benchmark-linked portfolios are
the natural cross sectional carriers of aggregate passive demand news. The level of Z,, is therefore
the empirical proxy for transition-news exposure in the realized return tests, while changes in Z,,

and inclusion shocks test the mechanism directly.



Discrete benchmark shocks. Index inclusions are a discrete-jump realization of Proposition 2.
An inclusion-induced jump in Z,, generates a short window revaluation return when the jump
was not fully priced before the announcement. After the jump is priced in, Proposition 1 predicts
a lower ex ante expected return for the included stock, all else equal, while indexed ownership
remains elevated. Section 7 tests the short window prediction. Section 8 measures the cross
sectional S&P demand gap, defined as predicted S&P-family demand at inclusion net of pre-
existing passive ownership through other benchmark families, and tests whether it predicts the
realized inclusion shock and the short window return.

Section 3 describes the construction of IXI as the empirical proxy for Z,,. Section 4 documents
the realized return premium on high-7 stocks that Proposition 2’s transition reading predicts.
Section 5 estimates the cross sectional wedge of Proposition 1 through implied cost of capital.
Section 6 presents the stock level and aggregate passive flow evidence and the PST decomposition.

Sections 7 and 8 test the discrete-shock prediction around S&P 500 inclusions.

3 Data and measurement

IXT is the monthly measure of indexed ownership at the stock level, constructed from observed

fund and institutional holdings, and the empirical proxy for the share Z, in Section 2’s framework.

Notation and standard-error conventions. From Section 3 onward, 7 indexes stocks and
t indexes calendar months; e indexes institutions here and in Section 6 but is reused as an
event index locally in Section 7. The v appearing inside empirical regression equations is a
control-coefficient vector, distinct from the CARA risk aversion of Section 2. Throughout the
paper, time series regressions use Newey-West standard errors with six lags, and panel regressions

use standard errors double-clustered by firm and year-month unless otherwise noted.

3.1 Data sources

The empirical analysis combines holdings, returns, fundamentals, and event data. CRSP monthly
stock files supply returns, prices, shares outstanding, and market capitalization for U.S. common
stocks. FactSet supplies the fund and 13F institutional holdings data used to construct both
branches of IXI; the IXI sample is most reliable from 2002 onward, when FactSet holdings
coverage stabilizes across the relevant fund and 13F universes. Morningstar Direct supplies the
prospectus benchmark labels used as a declared-anchor override in the fund branch assignment,

and the monthly aggregate active and passive U.S. equity AUM series used in the aggregate flow



regressions of Section 6. Compustat quarterly fundamentals supply book equity, total assets, and
the earnings inputs for the implied-cost-of-capital construction. IBES supplies earnings per share
forecasts and analyst estimate counts used for the ICC construction. Siblis Research supplies
the S&P 500 announcement dates used in the event study design of Section 7. Factor returns
are from Kenneth French’s data library. The return universe is U.S. common stocks on NYSE,

AMEX, and NASDAQ), and standard CRSP delisting adjustments apply throughout.

3.2 IXI construction

IXI measures the share of a stock’s market capitalization held by capital that tracks a benchmark.
The construction has two branches under a Rule-I timing convention that uses only information
public at month ¢. The fund branch captures ownership inside mutual funds and ETFs whose
portfolios follow benchmarks. The residual 13F branch captures benchmark-shaped institutional
ownership outside the fund sector, after fund holdings linked to 13F entities have been netted
out. The current measure is a substantial revision of the fund-only IXI studied in Behmaram
(2026), which I refer to as the legacy IXI where the comparison matters.

The fund branch has two tracks. The pure-passive track covers funds that FactSet identifies
as index products. For these funds, every observed position is treated as index-linked and the
contribution to a stock is the current value of the holding, rescaled to the fund’s usable monthly
AUM when reported holdings and AUM differ.! The active share adjusted track covers active
funds whose realized portfolios closely follow a benchmark, sometimes called closet indexers.
Each year, using only previously public holdings, the algorithm assigns the fund to the trusted
benchmark whose weights overlap most with the fund’s portfolio. A five percentage-point
hysteresis rule prevents mechanical year-to-year switching and releases when the previously
selected benchmark no longer overlaps the fund’s current holdings. For an active fund f at

month ¢ with selected benchmark b, the contribution to a held stock i is
c?ﬂs’t = min{vf’m, AUM;, min(wf}}irff, wlli‘if;Ch)} ) (10)

where vy ;4 is the observed position value, wﬁcu;‘? = vt/ Vi is the fund’s portfolio weight on the

stock (current value divided by the fund’s total held value), and w};‘;?fh is the benchmark weight
on the stock. Each fund-stock cell is credited only up to the smaller of the realized position

and the dollar position the selected benchmark would prescribe; unheld benchmark constituents

!Appendix A.2 reports the rescaling and the per-position cap that prevents the rescaled contribution from
exceeding the observed holding value.
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receive zero by construction. Pure-passive and active share adjusted contributions are summed
across funds to form the fund branch dollars at the stock, @5 "

The residual 13F branch adds benchmark-shaped ownership outside the fund sector (pensions,
insurers, banks, sovereign wealth funds). Linked fund holdings are first netted from each 13F

entity in matched share coordinates. For entity e in quarter g, let Aje\jq be residual 13F AUM

N

after that netting and w;); .

the residual portfolio weight in stock . The attributed non-fund
indexed dollars are

N N . N R3000
Deig = Acg mm{we,i,q’ Wi q : (11)

The component-wise minimum is conservative. Attribution is zero on unheld stocks, never
exceeds the entity’s residual holding, and never exceeds what a broad market benchmark would
prescribe. Only entities whose portfolios have been persistently shaped like the Russell 3000 over
the prior three years enter the branch. Appendix A.2 describes the entity mask. Entity-quarter
dollars are revalued to month-t prices for consistency with the fund branch.

Stock level IXI at month ¢ is
of + o,

Klie= =35,
it

(12)

where (D% aggregates qSé\f iq (1) ACTOSS entities at the most recent quarter ¢*(t) publicly available
at month ¢, and ME;; is CRSP market capitalization. Both branches are valued at month-¢
prices, so numerator and denominator are price-consistent. The combined numerator is capped
at CRSP market capitalization as a measurement backstop. In the current build the cap binds
in fewer than one-hundredth of one percent of CRSP valid stock-months.

The two branches operate at different observation cadences, so the paper distinguishes two
related empirical objects. The total IXI;; in Equation (12) is the paper’s measurement object
and the right summary of how much of each stock is held by index-linked capital. It enters
the descriptive plots and tables of this section, the cross sectional ownership comparison with
BMI in Section 3.4, and the S&P inclusion design of Sections 7 and 8, where ownership level
rather than monthly timing is the relevant margin. The monthly return, ICC sorting, and PST
attribution tests in Sections 4 through 6 read IXI from its monthly fund branch component,
IXIfj . = q)f +/ME; ;, because the fund branch updates each month as FactSet holdings refresh
while the 13F branch updates on the quarterly filing schedule. The 13F branch contributes
roughly 0.8 percentage points of the cap-weighted total on average, so the timing-aligned monthly
read is empirically close to the total while being the conceptually correct object for monthly

tests.
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Two timing conventions are used in the paper, separated by what each test is asking. Rule-P
is the contemporaneous read: fund holdings enter at the month they are observed with no
publication lag, and the IXI value at month ¢ summarizes the realized indexed ownership at
month ¢ directly. Rule-1 is the no-lookahead read: fund holdings enter only after a 45-day
publication lag, the annual benchmark assignment uses the prior calendar year’s overlap, and
13F filings enter at the most recent fully public quarter. The descriptive figures and tables
in this section use Rule-P, because the object is the realized ownership level, not a tradeable
signal. All return, expected return, and attribution tests in Sections 4 through 6 use Rule-I,
which applies the publication lag and is therefore observable at the time of portfolio formation
or event measurement. The S&P 500 inclusion event study in Section 7 uses a variant of the
fund branch event time treatment timed to the as-of position month. Inclusion announcements
are public, so the publication lag would mechanically push the rebalancing jump out by two
to three months relative to the event date; the timing convention is documented at first use.
Differences in cap-weighted aggregate IXI between the two conventions are small, so the choice
affects descriptive timing but not the return-test design.? The universe is CRSP common stocks
with share codes 10 or 11 on NYSE, AMEX, or NASDAQ; FactSet-mapped securities outside
this universe (ADRs, REITs, and foreign share classes) are excluded.

The empirical sample begins in January 2002. The underlying IXI panel is technically
available from earlier, but cap-weighted IXI was below three percent of market capitalization in
the late 1990s and the active share adjusted track is not active until 2002, so a top minus bottom
IXT sort over the 2000-2001 window is dominated by measurement noise. The Morningstar Direct
aggregate flow series used in Section 6 also starts cleanly in January 2002. Anchoring the sample
there keeps a single window across the tests of realized returns, expected returns, and aggregate
flows.

For the realized return tests in Section 4, IXI is aggregated to the firm (CRSP PERMCO)
level by summing the indexed dollars across the firm’s listed common share classes and dividing
by the firm’s total CRSP market capitalization. Firm level aggregation is the right object
whenever the same issuer trades multiple share classes (Alphabet GOOG/GOOGL, Berkshire
BRK.A/BRK.B), so a single firm cannot span more than one IXI quintile.

2Cap-weighted aggregate IXI differs by less than half a percentage point between Rule-P and Rule-I over the
full sample.
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3.3 Summary statistics

Figure 1 illustrates IXI on a single stock, Tesla, across its four major index inclusions: Russell
3000 in June 2011, Russell 1000 and NASDAQ 100 in June and July 2013, and S&P 500 in
December 2020. Each inclusion adds a visible step to the Total and Fund-branch lines, and
the Pure-passive layer grows monotonically as Tesla becomes deeper benchmarked capital. By
the end of 2020, Tesla’s IXI is near 20 percent of its market capitalization, and the post-2020
share continues to rise as broad market index funds and ETFs accumulate. The aggregate IXI
trajectory across the full CRSP common universe is shown in Appendix A.3 and matches the

same pattern of secular expansion driven by the passive equity transition.

25%1 ‘Russell 3000 Russell 1000 + NASDAQ 100 'S&P 500
20% A
15%4

10% 4

IXI (% of market cap)

5%

0%+

2012 2014 2016 2018 2020 2022 2024

Total Fundbranch = = = Pure passive

Figure 1. Tesla IXI across successive index inclusions, June 2010 through November 2024 under
the contemporaneous Rule-P read. The y-axis is Tesla’s indexed dollars as a percentage of its market
capitalization. Total IXI is the sum of the fund branch (mutual fund and ETF holdings, weighted by
an active share adjusted rule plus a pure-passive identification track) and the residual 13F branch. The
Pure-passive line is the strict index fund subset of the fund branch. Vertical dotted lines mark the Russell
3000 inclusion at the June 2011 reconstitution, the Russell 1000 (June) and NASDAQ 100 (July) inclusions
in 2013, and the S&P 500 inclusion in December 2020.

Table 1 summarizes the cap-weighted cross sectional distribution of IXI by subperiod and
the benchmark-family composition of fund branch indexed dollars. Panel A shows that the
cap-weighted mean rises from 11.2 percent of market capitalization in 2002 to 2006 to 25.8
percent in 2019 to 2024, with the 99th percentile expanding from 20.7 percent to 38.8 percent.
The cap-weighted median tracks the mean closely, so the rise reflects a broad shift across the

listed universe rather than a thin right tail. Panel B reports that S&P 500 trackers carry 25.7
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percent of fund branch indexed dollars over the full sample, down from 32.6 percent in 2002 to
2006 as broad market and total-market index funds grew. Style products and MSCI USA hold
roughly steady shares of 12 and 10 percent. The Broad U.S. bucket, which aggregates funds
tracking broad U.S. benchmarks including CRSP US Total Market and Morningstar US Market
Extension along with a residual set of S&P-family and CRSP family funds the current family

classification does not separate cleanly, grows from 23.1 to 29.4 percent of indexed dollars.

Table 1. IXI properties and benchmark-family composition by subperiod.

Panel A: Cap-weighted distribution of IXI

Period N stock-months Mean SD  Median 75th pct. 99th pct. % IXI > 0.25
2002-2006 297,100 0.112 0.046 0.119 0.142 0.207 0.2
2007-2012 298,558 0.151 0.053 0.160 0.186 0.244 0.7
2013-2018 263,924 0.203 0.061 0.212 0.241 0.323 18.7
2019-2024 281,554 0.258 0.068 0.268 0.298 0.388 63.2
Full sample 1,141,136 0.208 0.081 0.218 0.268 0.372 33.7

Panel B: Family share of fund branch indexed dollars (%)

Family 2002-2006 2007-2012 2013-2018 2019-2024 Full sample
Broad U.S. 23.1 25.3 27.2 29.4 28.0
S&P 500 32.6 24.5 24.4 25.8 25.7
Style 11.4 9.3 10.0 12.7 11.5
Russell 6.0 5.6 4.9 4.6 4.9
MSCI USA 7.8 9.8 9.9 9.8 9.7
Sector 4.6 6.7 6.7 5.3 5.8
S&P mid/small 3.2 3.1 3.2 2.5 2.8
NASDAQ 100 1.9 1.3 1.3 2.3 1.9
Other 9.4 14.4 12.3 7.6 9.7

IXI is the share of a stock’s market capitalization held by capital that tracks a
benchmark, capped at one (cap-binding cells are extremely rare). Panel A reports
the cap-weighted cross sectional distribution of IXI on the CRSP common universe
(share codes 10 or 11 on NYSE, AMEX, or NASDAQ); each stock-month is weighted
by its current market capitalization, and the final column reports the share of stock-
months with IXI above 25 percent. Panel B aggregates fund branch indexed dollars by
selected benchmark family, value weighted across stock-months; family identity follows
the annual best fit assignment, which is stable across the Rule-I and Rule-P timing
choice. The Broad U.S. bucket aggregates funds tracking broad U.S. equity benchmarks
(Vanguard Total Stock Market, FTSE USA, Morningstar US Market Extension, and
others) plus a residual set of S&P-family and CRSP family funds that the current family
classification does not separate cleanly. Sample: January 2002 through November 2024
under the contemporaneous Rule-P convention.
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The aggregate trajectory hides a sharper structural change at the firm level. The rightmost
column of Panel A reports the share of stock-months in each subperiod with IXI above 25 percent
of market capitalization: 0.2 percent in 2002-2006, 0.7 percent in 2007-2012, 18.7 percent in
2013-2018, and 63.2 percent in 2019-2024. By the end of the sample, most stocks have at least
a quarter of their supply held by capital that tracks a benchmark. This concentration of deep
indexed ownership across a large subset of the listed universe, rather than a uniform shift in the
overall mean, is the cross sectional structure on which the realized return and expected return

tests of the paper rely.

3.4 Comparison with Benchmarking Intensity

Benchmarking Intensity (BMI) in Pavlova and Sikorskaya (2023) is the closest incentive-based
predecessor to IXI. BMI is built from index-composition weights and fund AUM benchmarked to
each index, so it captures benchmark-contract exposure without requiring holdings data. IXI
instead measures realized indexed ownership from observed fund and 13F holdings. The two
measures are related but capture different dimensions of benchmarked ownership, with firm-year
Pearson and Spearman correlations of 0.58 and 0.59 on the matched ICC panel.

The conceptual distinction translates into a large empirical gap because IXI’s construction
screens out exposure that is nominal rather than realized. The active share adjusted track
values an active fund’s contribution at the fund’s actual benchmark-overlap share rather than
its full AUM, so the discretionary part of an active portfolio does not enter IXI as if it were
passive capital. The 13F branch’s component-wise minimum with the Russell 3000 is similarly
conservative: it attributes only the part of an institution’s actual holdings that is consistent with
broad market passive shape, rather than scaling the full AUM at benchmark weights. Table 2
reports the resulting gap. On the matched firm-year ICC/BMI sample, BMI averages 18.5
percent of market capitalization against 11.3 percent for IXI, so BMI is about 65 percent higher
than IXI on the matched panel. The divergence is most pronounced early on: the BMI/IXI
ratio is 1.90 in 2002-2012 and narrows to 1.37 by 2013-2018, consistent with the gap between
benchmark-contract exposure and realized indexed ownership narrowing as the passive transition
matures.

Active U.S. equity funds often hold portfolios that resemble a different index more than the
one their prospectus names. About 45 percent of active U.S. equity fund AUM is invested in
funds whose realized holdings most closely match a different style category from the declared

benchmark. Attributing passive ownership at the declared benchmark’s weights assigns dollars
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Table 2. IXI vs. BMI on the matched firm-year ICC sample.

Obs Mean IXT (%) Mean BMI (%) BMI/IXI Pearson p Spearman p

2002-2018 31,392 11.3 18.5 1.65 0.58 0.59
2002-2012 19,886 9.3 17.7 1.90 0.54 0.53
2013-2018 11,506 14.6 19.9 1.37 0.64 0.60

The sample is the matched June firm-year panel, 2002 through 2018, restricted to firm-years with non-missing IXI,
BMI, and ICC. Both IXI and BMI are aggregated to the firm (CRSP PERMCO) level using share-class lagged
market cap weights and reported as a percentage of firm market capitalization. Mean IXI and mean BMI are
firm level cross sectional averages within each window. BMI/IXI is the ratio of sample means. BMI is the public
release in Pavlova and Sikorskaya (2023). Pearson and Spearman correlations are between IXI and BMI on the
corresponding sample.

to stocks the fund does not meaningfully hold, while IXI scales each fund’s contribution by the
overlap between its holdings and the benchmark it most closely tracks.

A concrete example clarifies the mechanism. At June 30, 2023, the Dodge & Cox Stock Fund
(DODGX) was an $89.9 billion actively managed U.S. equity mutual fund that declared the
S&P 500 as its prospectus benchmark. The fund held only 56 S&P 500 names, and the unheld
constituents carried about 75 percent of the index weight. BMI counts the fund’s full AUM at
benchmark weights, so it attributes $6.94 billion of indexed ownership to Apple, a stock the
fund did not hold, and roughly $67.6 billion in phantom indexed ownership across the full set of
unheld names. IXI’s active share adjusted track assigns zero to those names by construction. The
per-stock contribution is the minimum of the realized dollar holding and the benchmark-implied
dollar position, so on stocks the fund does not own, the component-wise minimum is zero and
the fund contributes nothing to those names’ IXI. The aggregate gap between BMI and IXI on
the matched panel is the sum of attributions of this kind across the active-fund universe.

This gap is not a defect in BMI. It reflects that the two measures answer different questions:
BMI is closer to benchmark-contract exposure, whereas IXI is constructed for realized ownership,
flow, and return tests.

IXI is the organizing measure for this paper because the monthly return, flow, event time,
and decomposition designs require observed holdings, branch-specific attribution, and the cap-
consistent cross-stock structure that IXI provides. Section 5.4 shows that the two measures are
complementary in the cross section of expected returns and reports the direct ICC horse race on

the matched firm-year panel.
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4 Realized returns

Heavily indexed U.S. equities outperformed the least heavily indexed throughout the passive
era, the empirical counterpart of Proposition 2’s transition reading. Over a window of repeated
positive surprises to Z,,, high-IXI stocks earn positive realized returns even as Proposition 1’s

expected return wedge remains negative.

4.1 Value weighted IXI quintile spread

Sorting stocks each month on lagged IXI and forming value weighted quintile portfolios produces
a sizable spread between the highest and lowest IXI portfolios. I label this top minus bottom
IXI quintile spread HILI (high indexing minus low indexing) and use this label throughout.
Figure 2 plots the cumulative performance of Q5, Q1, and the market from January 2002 through
November 2024. The headline configuration sorts on firm level IXI under Rule-I with a one-month
lag, uses within month rank based quintile breakpoints, and value weights firm returns by the

firm’s lagged market capitalization.

1000+

800+
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400 A

Cumulative return (starts at 100)

200

2004 2007 2010 2013 2016 2019 2022 2025

High IXI(Q5) = = = LowIXI(Q1) =« -« - Market

Figure 2. Cumulative value weighted returns of Q5 (high-I1XI), Q1 (low-IXI), and the market portfolio,
January 2002 through November 2024. Each series starts at 100. Light gray shading marks the period
after 2013. Portfolios are formed monthly under the main specification (firm level IXI, Rule-I, one-month
lag, within month rank based quintile breakpoints).

HILI earns 0.55 percentage points per month with an annualized Sharpe ratio of 0.58. The full
sample FF5 plus momentum alpha is 0.57 percent per month and statistically significant (Table 3,
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Panel A). Factor loadings are large-cap and profitability-tilted, consistent with a long short of
widely held benchmark constituents. Panel B splits the sample into pre-2013 and post-2013
subperiods: the CAPM alpha is 1.00 percent per month post-2013 against 0.23 percent pre-2013,
and the FF5 plus momentum alpha is significant in both eras. The realized HILI premium
concentrates in the post-2013 passive-AUM acceleration window (Section 6), but does not vanish
in earlier years under the full factor model. Both tails of the sort contribute to the full sample
spread, with the low-IXI quintile carrying negative CAPM and FF3 alphas of roughly —0.4
percent per month. The portfolio sort is not a standalone identification design; it summarizes

the realized return pattern that the ICC and demand gap tests then discipline.

4.2 Cross sectional evidence: Fama-MacBeth regressions

A Fama-MacBeth cross sectional regression of individual stock returns on lagged IXI provides
complementary evidence that does not rely on portfolio construction or value weighting. The
unconditional slope on lagged IXT is 0.028 and statistically significant; conditioning on log(me)
sharpens it to 0.035, and adding momentum (months t—12 to t—2) leaves the slope at 0.035 with
tighter inference. Heavily indexed stocks outperform unconditionally, and inference tightens once

size and momentum are held fixed. Appendix A.4 (Table 13) reports the full grid.

4.3 Size and IXI double sort

The value weighted HILI sort puts most of its weight on the very largest stocks: the top NYSE
size quintile, which contains the Magnificent Seven, holds about 91 percent of total market
capitalization. To separate the size and indexing components, I form an independent 5 x 5 double
sort. NYSE size-quintile breakpoints are computed from NYSE listed firms each month and
crossed with rank based IXI quintiles formed independently from all firms with valid lagged IXI.

Table 4 reports the resulting cell-level means and the within-size HILI Q5-Q1 spread. The
HILI spread is positive in every NYSE size quintile and largest in the two smallest size groups,
where it averages 1.17 and 0.80 percent per month and is statistically significant at conventional
levels. The middle size quintile delivers a near zero spread, and the two largest size groups carry
positive spreads of around 0.4 to 0.5 percent per month that are not consistently significant. The
equally weighted average of the five within-size spreads is 0.64 percent per month and statistically
significant at the one percent level.

Realized HILI is a joint size-and-indexing dimension rather than a size-independent IXI

anomaly: the premium is positive in every NYSE size quintile and largest in smaller stocks.
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Table 3. HILI factor model alphas and era breakdown.

(1) (2) (3) (4) (5) (6)
Mean CAPM FF3 Carhart FF5 FF5+MOM
Panel A: Full-sample factor regressions
a (pp/mo) 0.552** 0.650*** 0.633*** 0.608*** 0.582*** 0.569***
(0.237) (0.221) (0.188) (0.193) (0.175) (0.178)
MKT-Rf —0.127*** —0.002 0.020 0.006 0.023
(0.043) (0.044) (0.048) (0.048) (0.050)
SMB —0.714**  —0.710"**  —0.677*** —0.678"**
(0.094) (0.092) (0.083) (0.081)
HML 0.219** 0.236** 0.247*** 0.268***
(0.094) (0.091) (0.095) (0.094)
RMW 0.155 0.138
(0.103) (0.110)
CMA —0.126 —0.138
(0.142) (0.147)
MOM 0.056 0.050
(0.043) (0.050)
Observations 275 275 275 275 275 275
R? 0.000 0.029 0.306 0.311 0.319 0.323
Panel B: HILI a by era
Pre-2013 (132 months)  0.159 0.230 0.474**
(0.251) (0.220) (0.209)
Post-2013 (143 months) 0.915** 0.999*** 0.634**
(0.371) (0.344) (0.251)

The dependent variable is HILI, the monthly return on the value weighted top minus bottom IXI quintile spread,
in percentage points. Panel A reports the full sample mean and factor model alphas, with all factor loadings.
Columns: (1) mean; (2) CAPM; (3) Fama-French three-factor (Fama and French, 1993); (4) Carhart four-factor
(Carhart, 1997); (5) Fama-French five-factor (Fama and French, 2015); (6) FF5 plus momentum. The factors
MKT-R{f, SMB, HML, RMW, and CMA are from Kenneth French’s data library; MOM is the Carhart momentum
factor from the same source. Panel B reports the Panel A alpha estimated on the pre-2013 (January 2002 through
December 2012, 132 months) and post-2013 (January 2013 through November 2024, 143 months) subsamples for
the mean (column 1), CAPM (column 2), and FF5 plus momentum (column 6) specifications; full sample alphas
in those columns appear in the o row of Panel A. The post-2013 sub-sample begins in January 2013, coinciding
with the acceleration in U.S. passive equity-fund AUM documented in Section 6. Firm returns are winsorized at
the 1st and 99th percentiles each month. Standard errors in parentheses are Newey-West with six lags. *p < 0.10,
**p < 0.05, " p < 0.01.

Appendices TA.D and IA.C report sensitivity grids and the Magnificent Seven exclusion.
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Table 4. Independent 5 x 5 double sort on NYSE size and fund branch IXI.

Low Q1 Q2 Q3 Q4 High Q5 Q5—Q1
Small (Q1) 0.19 0.59 0.87 1.01 1.35 1.17*** [3.97]
Q2 0.32 0.74 0.89 0.99 1.12 0.80** [2.36]
Q3 0.78 0.71 0.84 1.00 1.01 0.23[0.69]
Q4 0.45 0.67 1.01 0.96 0.96 0.51[1.38]
Big (Q5) 0.45 0.74 0.86 0.84 0.95 0.50* [1.67]
Avg across sizes 0.64*** [3.00]

Each cell is the time series mean of value weighted monthly returns (percentage points per month) for the
corresponding NYSE size x fund branch IXI quintile portfolio under Rule-I. NYSE size-quintile breakpoints are
computed from NYSE listed firms each month; fund branch IXI quintiles are formed independently from all firms
with valid lagged IXI. The Q5—Q1 column is the within-size IXI spread; brackets report Newey-West t-statistics
with six lags. Sample: January 2002 through November 2024 (275 months). * p < 0.10, ** p < 0.05, *** p < 0.01.

5 Indexing premium: expected returns and the implied cost of

capital

The implied cost of capital measures the expected return cost of heavy indexed ownership.
Section 2’s framework predicts that stocks with high IXI carry lower ex ante expected returns
than stocks with low IXI. The ICC evidence below shows that this wedge survives conditioning
on size, value, and momentum and is therefore separate from the realized return pattern of
Section 4.

I answer this question with an implied cost of capital (ICC) measure constructed at the
firm-month level using the Hou et al. (2012) methodology (HVZ), aligned to the IXI panel,
Appendix B.1 gives the construction details. The ICC panel is aggregated to the firm (CRSP
PERMCO) level by value weighting per-share-class ICC across listed common shares. The
main-sample firm ICC panel runs from January 2002 through May 2024, with mean ICC of 9.3
percent per year.? The evidence comes from three pieces: a portfolio-level ICC series under the
HILI sort, a size-conditional ICC check that mirrors the double sort on the realized return side,
and a panel regression at the firm level with firm and month fixed effects and size, value, and
momentum controls.

The ICC evidence is a discount-rate test of Proposition 1, distinct from the announcement-

informativeness mechanism studied in a parallel literature.*

3The firm ICC panel covers 269 monthly cross sections. Table 5 regressions require nonmissing lagged log(ME),
lagged log(B/M), and momentum (months t—12 to t—2), with the estimation sample around 620,000 firm-months
in the firm-plus-month fixed-effects specification.

“Sammon (2025), Israeli et al. (2017), and Bennett et al. (2020) document an information-production decline
under rising passive ownership; Bond and Garcia (2022) provide an equilibrium-theory companion. A direct
Sammon-style test on IXI delivers a positive panel-FE correlation but a null matched control DiD on S&P 500
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5.1 Portfolio ICC under the HILI sort

Each month firms are sorted into value weighted quintiles on lagged firm level IXI using the
same HILI sort parameters as Section 4. Within each quintile and month I compute the value
weighted firm ICC using only firms with nonmissing ICC, and then take the time series mean
over the 269-month sample.

Coverage of the HILI universe varies by quintile, rising from 32 percent of firm-months in
Q1 to 80 percent in Q5 (or, in market-cap terms, 45 percent to 85 percent). The skew reflects
firms with high IXI being widely held large-caps with complete Compustat inputs, whereas firms
with low IXI are disproportionately small-caps with missing accruals or balance-sheet items. A
Heckman two-stage selection correction (Heckman, 1979) with month fixed effects leaves the
relationship strongly negative; the wedge is also robust to two alternative ICC constructions.’
Appendix IA.J reports the Heckman correction.

Average value weighted ICC drops from 7.50 percent per year in Q1 to 5.92 percent in Q5,
with the middle quintiles compressed between 5.77 and 6.35 percent so that the profile is not
strictly monotone in the middle. The ICC spread (Q5 minus Q1) averages —1.58 percentage
points per year, statistically significant at the one percent level. The widely held top-IXI
quintile carries expected returns roughly 1.6 percentage points per year below the narrowly held
bottom-IXI quintile, consistent with the indexing-premium hypothesis that benchmark-driven
demand compresses expected returns on widely held stocks (Basak and Pavlova, 2013; Kashyap
et al., 2023). Figure 3 plots the spread, which is deepest in the 2013 through 2018 window
when passive ownership grew fastest. ICC is a noisy proxy for forward expected returns and is
mechanically lower for stocks that have recently appreciated; the firm- and month-fixed-effect
panel in Table 5 addresses the mechanical-valuation concern by absorbing firm level price levels,
and Appendix IA.K confirms the within firm wedge survives standard firm-characteristic controls.
It also holds within industries and after technology stocks are removed (Appendix B.3). The
strongest evidence that the wedge is not a mechanical consequence of high prices comes from the
returns themselves. When passive inflows stall, the most indexed stocks stop outperforming and
begin to lag (Section 6.6), the pattern a lower expected return implies and one no mechanical

pricing effect can produce.

inclusions (Appendix IA.A), so the ICC evidence below is read as a discount-rate test rather than as identification
of the informativeness channel.

>The residual-income model of Gebhardt et al. (2001) and the PEG approach of Easton (2004); details in
Appendix TA K.
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HILI-ICC spread (Q5 minus Q1, pp per year)
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Figure 3. ICC spread (Q5 minus Q1) of value weighted firm ICC under the firm level HILI sort, January
2002 through May 2024. The y-axis is the spread in annualized percentage points; a negative value
indicates that firms with high IXI carry a lower implied cost of capital than firms with low IXI. The time
series mean is —1.58 percentage points per year.

5.2 Firm level panel evidence

Table 5 reports a firm level panel regression of firm ICC on lagged firm IXI with escalating
specifications. Standard errors are double-clustered by firm (PERMCO) and year-month.

The lagged-IXI coefficient attenuates when size and value controls are added but remains
strongly negative and significant at the one percent level, at —0.118 in the fully controlled
specification with firm and month fixed effects. ICC enters in decimal units, so a within firm
increase of 0.10 in lagged IXI maps to roughly 118 basis points of lower ICC, comparable to
the cross sectional Q5-minus-Q1 spread. Adding idiosyncratic volatility and market beta to the
panel changes this coefficient by less than one percent and leaves it significant at the one percent
level, so the wedge is not the low volatility anomaly relabeled.

Under an NYSE median binary double sort, the ICC wedge is concentrated in the Small
bucket: the Q5-minus-Q1 spread is —0.11 percentage points within Big firms and statistically
insignificant, and —4.44 percentage points within Small firms and significant at the one percent
level (Appendix B.2). The realized return side gives a parallel small-firm asymmetry: the NYSE
three-tertile sort concentrates the realized HILI premium in the Small tertile and produces a

near zero spread within Big. Both the realized premium and the expected return wedge are
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Table 5. Panel regression of firm-month ICC on lagged fund branch IXI.

(1) (2) (3) (4)
Lagged IXT (1m) —0.3214*** —0.2470*** —0.1085*** —0.1179***
(0.0154) (0.0166) (0.0133) (0.0134)
Lag log(me) —0.0295*** —0.0282***
(0.0011) (0.0011)
Lag log(B/M) 0.0065*** 0.0043***
(0.0009) (0.0009)
Momentum (¢—12 to t—2) —0.0101***
(0.0007)
Firm FE No Yes Yes Yes
Month FE No Yes Yes Yes
Observations 620,120 620,079 620,079 614,752
Within R? 0.0332 0.2631 0.2681

The dependent variable is the firm-month implied cost of capital (ICC) in decimal form, computed using the Hou
et al. (2012) construction (HVZ) and aggregated to the firm (CRSP PERMCO) by value weighting per-share-class
ICC across listed common shares. The independent variable is the lagged fund branch IXI signal under Rule-I,
expressed as a share of market capitalization. Column (1) is pooled OLS; columns (2) to (4) include firm and
month fixed effects. Column (4) is the headline specification. Standard errors in parentheses are double-clustered
by firm and month. Sample: January 2002 through May 2024. The economic magnitude is —118 basis points of
ICC per 10-percentage-point within firm increase in lagged IXI. * p < 0.10, ** p < 0.05, *** p < 0.01.

small-firm-concentrated under the binary cut. The five-quintile 5 x 5 size-by-IXI realized sort
(Section 4) is positive in every NYSE size quintile and is the granular complement to this binary
cut.

The within firm panel coefficient by NYSE size quintile traces the same pattern. The
coefficient is —0.104 within the smallest NYSE quintile and significant at the one percent level,
while higher quintiles deliver coefficients that are an order of magnitude smaller in absolute value
and economically negligible (Appendix B.5, Table 18, Panel A). The full sample within firm
coefficient is driven by the smallest segment, where indexed-ownership dispersion across firms
and within firm changes are largest. Outside the smallest quintile, the level differences in indexed
ownership that show up in the portfolio sort are not accompanied by enough within firm time
variation to produce a sharply negative within firm coefficient. The relation does not reverse
direction.

Realized returns capture a size-and-indexing composite that standard factor models only
partially span and that strengthens after 2013; the expected return wedge is a cleaner IXI effect

that survives size, value, momentum, industry adjustment, and tech exclusion.
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5.3 The wedge and the elasticity of demand

The expected return wedge is largest where residual demand is least elastic. The concentration
in small firms documented above is one face of this pattern, and the cleanest cut is by share
turnover, an inverse proxy for the elasticity of the residual demand a stock faces. Sorting firms
each month into turnover terciles, the slope of ICC on IXI within firms is nearly four times as
steep among the least liquid third of stocks as among the most liquid third, about —1.9 against
—0.5 (Table 6, Panel A). The same gradient appears with size and with Amihud illiquidity, and
the turnover interaction holds when size enters the same regression (Panel B), so it is an elasticity
effect and not size alone. It survives restricting the sample to stocks above 250 million dollars
in market capitalization (Panel C), so it is not a microcap artifact. This is what Proposition 1
predicts: benchmarked demand compresses expected returns most where the residual demand

curve is steepest.

5.4 IXI and Benchmarking Intensity as complementary predictors

Section 3.4 motivated IXI relative to Benchmarking Intensity (BMI) on measurement grounds.
The two measures are also complementary in the cross section of expected returns. On the
matched June firm-year panel from 2002 through 2018, both IXI and BMI predict lower ICC in
separate regressions with firm and year fixed effects. In the joint specification, the IXI coefficient
is —0.066 and the BMI coefficient —0.034, both significant, and adding either measure attenuates

the other by roughly 16 to 18 percent. Appendix B.4 reports the full horse-race table.

6 Passive flow at the stock level and the price pressure mecha-

nism

Passive flows show up in prices on both margins the transition story needs. At the level of
individual stocks each month, purchases by passive funds generate price pressure in the short run
with partial reversal, in line with the evidence on mutual fund flows in Coval and Stafford (2007),
Lou (2012), and Frazzini and Lamont (2008) and the ETF mechanics of Ben-David et al. (2018).
In the aggregate, growth in the share of passive ownership moves together with the unexpected
component of HILI, in the spirit of Koijen and Yogo (2019), Pavlova and Sikorskaya (2023), and
Chinco and Sammon (2024). Removing the estimated contribution of passive growth from the
unexpected residual and adding back the expected component implied by the ICC reduces the
cumulative path from a gain of 280 percent over 2002 through May 2024 to —0.6 percent, close
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Table 6. ICC sensitivity to IXI within firms, across proxies for the elasticity of residual demand.

ICC slope on IXTI (pp/yr per 10pp)

Estimate t

Panel A: Slope within firms, by turnover tercile

Low turnover (least elastic) —1.92 —7.78
Middle turnover —0.95 —7.09
High turnover (most elastic) —0.51 —-3.75

Panel B: Change in slope per s.d. of an elasticity proxy

IXI x turnover (z) 0.35 6.99

IXT x size (2) 0.77 7.79

IXI x Amihud illiquidity (z) —-1.17 —11.82
Panel C: Turnover interaction, by market capitalization floor
ME > $50m 0.34 7.48

ME > $100m 0.31 7.01

ME > $250m 0.32 7.11

The table reports the sensitivity of the implied cost of capital (Section 5)
to IXI within firms, in percentage points of annual ICC per ten percentage
points of IXI. Each estimate is the coefficient on IXI from a panel regression
of firm ICC on IXI with controls for log(ME), log(B/M), and momentum
and with firm and month fixed effects, estimated on the monthly panel of
NYSE, AMEX, and NASDAQ common stocks at the firm level from January
2002 through May 2024 (269 months). Standard errors are clustered by firm
and month. Panel A estimates the slope separately within terciles of lagged
share turnover formed each month, an inverse proxy for the elasticity of the
residual demand a stock faces. Panel B reports how the slope changes per one
standard deviation of a proxy standardized each month: lagged log turnover
and lagged log size are interacted with IXI jointly in a single regression,
while lagged log Amihud illiquidity is interacted in a separate regression that
controls for size and turnover, because Amihud illiquidity is nearly collinear
with size. Turnover and size rise with elasticity, so a positive interaction
means the wedge shrinks as demand becomes more elastic; Amihud illiquidity
rises as elasticity falls, so its negative interaction carries the same economic
sign. Panel C repeats the turnover interaction on subsamples restricted to
firms above the stated lagged market capitalization.

to the expected path of —29.8 percent that the ICC implies.

6.1 The passive flow measure

The main explanatory variable in this section is a proxy for passive flow, built for each stock and

month directly from changes in the holdings of passive funds. For stock ¢ at month ¢,

passive - ZjejpaSSiVe (ShareSi’j,t - ShareSi,j7t_]_) . pi7t_]_
i,t - )
) MEi’t,1

Flow (13)
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where shares; ;; is the number of shares of stock ¢ held by passive fund j at the end of month ¢,
pit—1 is stock i’s adjusted price at the end of the prior month, and M FE; ;_ is stock i’s lagged
market capitalization. The set of passive funds JP*s'V is defined as the 20,292 funds FactSet
identifies as index products, covering both index ETFs and index mutual funds. Share counts
come from the monthly filled FactSet holdings panel.%

This measure is built from holdings, not from a change in the indexing inclusion ratio. The
numerator is the dollar value of the share change across passive funds valued at the prior month’s
price. Valuing the change at the lagged price isolates the share change from the contemporaneous
price movement, so a month with large market moves does not mechanically produce a large
aggregate flow. The ratio is a dimensionless share of lagged market capitalization that represents
the dollar change in passive fund holdings of stock ¢ during month ¢. The construction parallels
the flow-induced trading measure in Lou (2012) but applies it to the passive subset of the fund
universe. Aggregated across stocks and months, the value weighted cross sectional mean of
FlowP*5I hag a Pearson correlation of 0.04 with the contemporaneous value weighted market

return over the sample, confirming that the proxy is not mechanically tied to the market direction.

6.2 Contemporaneous panel regression

For each firm ¢ and month ¢ in the sample (January 2002 through November 2024), I estimate

Ret;y = BoFlow;, 4 S1Flow;, 1 4 BoIXT, 1 + S5 (IXI‘ZFl . Flowit)

+9' X5+ i+ A+ e, (14)

where superscript s denotes cross sectional standardization within each calendar month (subtract
month-t mean, divide by month-t standard deviation), IXI}; ; is the firm signal lagged one
month, and the control vector X7, contains the earnings release return ER, the twelve-month
change in the IBES consensus forecast of long-term growth (AEF), log lagged firm market
equity, log lagged firm book-to-market, and the cumulative log return from month ¢t — 12 to
t — 2. The passive-flow proxy and continuous controls are winsorized within month at 1 and
99 percent before standardization; IXI is standardized directly. Fixed effects are firm («;) and

year-month ()\;). Standard errors are double-clustered by firm and month. Table 7 reports the

SFund entries into a stock are handled by treating the prior-period share count as zero; fund exits are
reconstructed in a symmetric robustness variant reported alongside the main measure.

"ER is the sum of three-day market-adjusted returns around all IBES earnings announcements falling in month
t, in the spirit of the post-earnings-announcement-drift literature summarized in Bernard and Thomas (1989) and
DellaVigna and Pollet (2009).
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contemporaneous panel regression (column t) and the horizon decomposition characterized in

Section 6.3.
Table 7. Firm level panel regression of returns on the stock level passive flow proxy at horizons ¢ through
t+12.
t t+1 t+2 t+3 t+6 t+12
Flow; 0.0035*** —0.0020*** —0.0013*** —0.0007 —0.0007** —0.0006*
(0.0005) (0.0004) (0.0004) (0.0005) (0.0004) (0.0004)
Flow;_ —0.0014** —0.0009*** —0.0003 —0.0000 —0.0004 —0.0001
(0.0003) (0.0004) (0.0004) (0.0004) (0.0003) (0.0003)
IXT; —0.0033*** —0.0039*** —0.0034*** —0.0029*** —0.0025*** —0.0018***
(0.0007) (0.0008) (0.0007) (0.0007) (0.0007) (0.0006)
IXI;_; xFlow; —0.0007** 0.0008*** 0.0002 0.0001 —0.0004 —0.0001
(0.0003) (0.0003) (0.0003) (0.0003) (0.0003) (0.0003)
Controls Yes Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
Month FE Yes Yes Yes Yes Yes Yes
Observations 487,459 485,004 482,517 480,030 472,592 448,802

The dependent variable in column A is the firm return at month ¢ + A, in decimal form after the paper’s standard
1 percent within month return winsorization. Flow; is the dollar change in passive fund holdings of each firm at ¢,
valued at lagged FactSet prices and scaled by lagged firm market capitalization, cross sectionally standardized
within month. IXI{_; is the lagged firm level IXI signal, also standardized within month. Controls (suppressed) are
log(me), log(B/M), momentum from month ¢ — 12 to t — 2, the IBES earnings-release return, and the twelve-month
change in the IBES long-term forecast, each standardized within month. Standard errors in parentheses are
double-clustered by firm and month. Sample: January 2002 through November 2024. *p < 0.10, ** p < 0.05,
***p < 0.01.

In the main specification, a one standard deviation movement in passive flow within the
month is associated with a contemporaneous firm return of 35 basis points and a reversal of
—20 basis points the following month, both significant at the one percent level. The interaction
between lagged IXI and contemporaneous flow is negative (Bg = —0.00068) and significant at the
five percent level, so the price pressure response is smaller for firms with higher prior indexed
ownership.

The result is robust to three alternative definitions of the passive fund set. The exit-
reconstructed variant, which adds a symmetric negative flow row when a fund stops reporting a
stock after having held a positive position, leaves the contemporaneous coefficient essentially
unchanged. Restricting the set to index ETFs, the structurally tightest passive trackers because
they must settle in kind to authorized participants daily and therefore admit very limited closet
indexing, attenuates the coefficient by only about 11 percent. The index ETF subset and the
broader set of 20,292 index-labeled funds deliver nearly identical contemporaneous coefficients.

Restricting further to index mutual funds delivers a smaller but still positive coefficient. All four
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variants are positive with t-statistics above 5.

The flow response is concentrated in small stocks. The contemporaneous coefficient for small
stocks is roughly twice the value for large stocks, so a dollar of passive flow moves the returns of
small stocks about twice as much as those of large stocks. The IXI x Flow interaction is also
concentrated in small stocks: sharply negative among small stocks and near zero among large
stocks. Within small stocks, the price pressure response declines as a stock’s existing IXI rises.

The panel coefficient on the IXI level is negative and significant: a one-standard-deviation
higher lagged IXI within the month predicts a —0.0033 lower monthly return, or about —33 basis
points, and the coefficient remains negative through the ¢+12 horizon. This is the realized-return
counterpart of the expected-return wedge in Section 5: when a firm’s indexed-ownership level is
high relative to other firms in the same month, its subsequent return is lower, conditional on
firm and month fixed effects and controls. The sign does not conflict with the positive HILI
premium. HILI is mostly a between firm transition fact: heavily indexed firms outperformed
lightly indexed firms across the cross section as passive ownership rose, while within a given firm
a high indexed-ownership level carries the lower forward-return implication (Table 14). The cross
sectional HILI and ICC results remain the headline; the stock level panel shows the short run
flow response and the within firm return compression that accompany them.

Changes in passive fund holdings within the month may be partly driven by returns in the
same month through mechanical rebalancing, so the contemporaneous coefficient is not a clean
identification of a demand shock. The S&P 500 event study (Section 7) and the demand gap

design (Section 8) provide evidence at the event level on shocks to benchmarked ownership.®

6.3 Decay of the flow effect

The horizon-specific regressions in Table 7 characterize the time profile of the flow response.
Each column regresses the return at ¢ + k on flow and controls measured at ¢, with firm and
year-month fixed effects. The columns report horizons k € {0,1,2,3,6,12} for single-month
returns.

The contemporaneous response substantially reverses within three months. Summing the
single-month coefficients over t+1 through ¢+3 roughly offsets the k = 0 positive response, so

the net three-month effect of a flow shock is close to zero. Single-month coefficients at k = 6

8A stock level flow-induced-trading instrument, predicted passive demand built from lagged benchmark weights
and out of sample family flow surprises in the tradition of Lou (2012), has a strong first stage for realized passive
ownership (first-stage F' above 50) but no robust contemporaneous price impact once the exogenous flow component
is isolated. The demand channel is therefore identified at discrete inclusion events, where the ownership shock is
large and sharply timed, rather than from monthly flow co-movement.
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and k = 12 are small and negative (—0.0007 and —0.0006, significant at the five and ten percent
levels). The reversal is concentrated in small stocks, mirroring the contemporaneous response:
among small stocks the t 4+ 1 reversal is roughly six times the reversal among large stocks. The
IXI x Flow interaction appears in the same month and does not persist at any future horizon.

The combined evidence is consistent with price pressure from passive demand in the short
run, in the tradition of Scholes (1972), Shleifer (1986), Coval and Stafford (2007), and Lou
(2012). Passive flow into a stock moves together with a positive return in the same month that
substantially reverses over the following one to three months, and small stocks carry both the
largest initial response and the fastest reversal.

The single-month coefficient remains small and negative at t+12 (—6 basis points per standard
deviation of flow), small relative to the initial 35 basis point impact. The panel estimates an
association within stocks rather than a level relationship across stocks, so the decay profile
complements the cross sectional evidence of Sections 4 and 5. Price pressure in the short run
and slow-moving compression in expected returns are the two margins at which passive demand

shows up, and the decay result is the signature of the first.

6.4 Aggregate passive flow and the HILI counterfactual

The panel at the stock level documents the association within stocks between returns and changes
in passive flow. A natural companion question is whether the time series of HILI returns is also
tied to the time series of aggregate passive flow and the aggregate level of passive ownership. I
address this using monthly aggregate data from Morningstar Direct on the U.S. equity universe
of open-end and ETF funds (ex money-market, ex fund-of-funds, ex feeder), split into actively
managed and passively managed aggregates.

The Morningstar series is internally consistent.” The passive share of U.S. equity fund TNA
rises from roughly 17 to 61 percent over the sample, with the post-2013 acceleration documented
in Chinco and Sammon (2024) and Sammon (2025) visible.

From the Morningstar series I construct two aggregate regressors at monthly frequency on

9ETF and open-end splits sum exactly to the combined total each month, Organic Growth Rate matches
implied flow at correlation 1.000, and the TNA decomposition into flow and market appreciation leaves a median
residual under 0.1 percent.
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the sample,

" passive net flow,
CRSP total market cap,_;’
passive TNA,
CRSP total market cap;

AggFlow, = 100 (15)

AggAUM, = 100 x (16)

AggAUM, is the share of CRSP market capitalization held in passive U.S. equity mutual funds
and ETFs, an aggregate on the fund side rather than the share of passive ownership measured
from holdings of the stock market. From the same series I construct two aggregates specific to

R g the value

HILI from the earnings variables at the stock level in the previous subsections: E
weighted month-¢ Q5 minus Q1 of earnings release returns, and AEF?ILI is the corresponding
value weighted Q5 minus Q1 of changes in the long-term forecast. The preferred aggregate

specification is the time series regression
HILY, = o + BerERIM 4 Bapr AEFI 4 g AgeFlow, | + SaumAggAUM, + ¢,  (17)

where passive flow enters at a one-month lag. The denominator is total CRSP common-stock
market capitalization, the standard convention for scaling aggregate flow. The lag avoids a
concern about reverse causality within the month, because Morningstar’s Estimated Net Flow in
month ¢ is affected by returns in the same month through the mechanical TNA identity and HILI
itself is a return series, so the contemporaneous coefficient on AggFlow, is biased toward zero,
the classic concern raised by Warther (1995) at the aggregate level and refined by Lou (2012)
at the stock level. Table 8 reports the level and first difference specifications for realized HILI
in columns (1) and (2), the same two specifications for the Fama-French three-factor residual
HILI-« in columns (3) and (4), and, in Panel B, the passive share demand term across data
source and frequency.

The primary aggregate result comes from the first difference specification, which replaces
AggAUM, in Equation (17) with AAggAUM, = AggAUM, — AggAUM,_,, the monthly change
in the share of passive ownership. The standardized coefficient is 0.20 (Table 8, column 2),
statistically significant at the one percent level under Newey-West HAC inference. In raw terms,
because AggAUM is measured in percentage points, a 0.01 percentage point faster monthly
increase in that share is associated with a 10.1 basis point increase in HILI that month, and
it is this raw coefficient that enters the cumulative decomposition below. The first difference
specification removes any trend from the series by construction, so the result does not depend on

the particular sample having monotone growth in the passive share.
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Table 8. Aggregate time series regression of monthly HILI on the passive ownership share. All variables
are standardized to unit variance, so each coefficient is the standard-deviation change in the dependent
variable per one standard deviation of the regressor. Panel A reports realized HILI and its Fama-French
three-factor residual (HILI-«), in level and first difference (FD) form, using the Morningstar fund-TNA
passive share. Panel B reports the passive share demand term comparing the Morningstar measure with
the internally consistent FactSet-holdings measure at monthly and native-quarterly frequency.

HILI HILI-«

(1) Level (2) FD (3) Level (4) FD
Panel A: monthly, Morningstar
ERHILI 0.367*** 0.340*** 0.388*** 0.361***

(0.058) (0.051) (0.056) (0.049)
AEFHIL —0.037 —0.028 —0.062 —0.052

(0.068) (0.073) (0.053) (0.054)
AggFlow; 4 0.080 0.080 0.031 0.027

(0.058) (0.061) (0.055) (0.058)
AggAUM, 0.158*** 0.138**

(0.060) (0.056)
AAggAUM, 0.196*** 0.204***

(0.066) (0.058)

Observations 269 269 269 269
R? 0.173 0.185 0.174 0.195
Panel B: passive share demand term, standardized (coef [t])
AAggAUM, monthly Morningstar 0.196*** [2.99] FactSet 0.072 [1.27]
AAggAUM, quarterly Morningstar 0.257** [2.39] FactSet 0.279*** [4.01]
AggAUM level, monthly Morningstar 0.158*** [2.63] FactSet 0.182*** [3.03]

HILI is the value weighted Q5 minus Q1 monthly return on lagged fund branch IXI (Rule-I). HILI-« adds the
Fama-French three-factor intercept to the residual of HILI on the market, size, and value factors. ER™™ and
AEFHI are the Q5 minus Q1 spreads of stock level earnings-release returns and twelve-month IBES long-term-
forecast changes. AggAUM is the passive U.S.-equity ownership share over CRSP total market capitalization;
the Morningstar version uses fund total net assets, the FactSet version sums passive fund branch holdings. The
monthly FactSet first difference is dominated by the quarterly-to-monthly holdings fill and is informative at its
native quarterly frequency. Newey-West HAC standard errors (six lags monthly, two quarterly). Sample: January
2002 through May 2024. The raw FD coefficient that enters the cumulative decomposition of Section 6.5 is 10.1
basis points of HILI per 0.01 percentage point of monthly passive share growth, the unstandardized counterpart of
column (2). *p < 0.10, ** p < 0.05, *** p < 0.01.

Translating the first difference coefficient into a cumulative decomposition gives an economic

scale. Subtracting Ba AggAUMAAggAUM, from realized HILI each month,
HILI' = HILL — Saaggaum AAggAUM,,

reduces the compounded path from 380.4 (280 percent) to 103.8 (3.8 percent) over January 2002
through May 2024, leaving the intercept, earnings news, changes in the long-term forecast, and
the contribution of lagged flow on their realized paths. The level specification in column (1)

of Table 8 delivers a standardized coefficient of 0.16 on AggAUM, that is also significant, but
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the passive share of TNA rises nearly monotonically from 2.6 to 15 percent of CRSP market
capitalization over the sample, so the level coefficient is difficult to separate from a time trend; the
first difference specification is preferred, free of any trend. The decomposition is reduced form, not
causal: AAggAUM, has a mechanical link to returns in the same month through the TNA identity,
so the gap should be read as statistical co-movement between HILI and growth in the passive
share rather than as a structural counterfactual without passive ownership. Section 6.6 revisits
this coefficient through the PST decomposition and uses it to project calibrated stabilization
scenarios.

The first difference co-movement is not an artifact of factor exposure or of the Morningstar
data source. Columns (3) and (4) replace realized HILI with its Fama-French three-factor residual,
and the passive share first difference coefficient (0.20) remains positive and significant at the
one percent level. Panel B compares the Morningstar fund-TNA measure with an internally
consistent measure built from FactSet passive fund holdings, the same data that define IXI.
At the quarterly frequency native to holdings data, the standardized first difference coefficient
on the FactSet measure is 0.28, significant at the one percent level and marginally larger than
the Morningstar estimate, so the aggregate relation reproduces on the holdings data rather
than depending on the fund-flow source. The monthly FactSet difference is dominated by the
quarterly-to-monthly holdings fill and is uninformative at that frequency.

The decay profile at the stock level and the aggregate time series regression locate the
demand mechanism in two adjacent pieces of recent work. Ben-David et al. (2022) use the
2002 Morningstar rating methodology reform as a natural experiment and show that correlated
investor demand at the level of investment styles (driven by rating chasing) generated price
pressure across styles that reverted over several years; once the reform broke the correlation in
ratings across styles, the pattern of reversal disappeared. Their mechanism is based on demand
and is behavioral, and their reversal horizon is measured in years. The mechanism studied here
is narrower in object but shorter in horizon: a monthly flow built from holdings is associated, at
the stock level, with a price pressure coefficient in the same month that substantially reverses
within two to three months. The two results are not in conflict. The reversal here, which takes
two to three months at the stock level, is the analog at the stock frequency of the broader logic
of demand pressure that Ben-David et al. document at the frequency of style returns. Related
work by Ben-David et al. (2024) and Duarte et al. (2025) places the mechanism in a broader
account of how the rise of passive investing has reshaped price discovery dynamics and aggregate

elasticity. What is distinctive in this setting is that the central aggregate correlate of HILI is
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the share of passive ownership rather than the rate of passive flow, a result closer in spirit to
the equilibrium predictions of the demand system in Koijen and Yogo (2019) and Haddad et al.
(2025) than to a flow-chasing story.

The stock level mechanism and the aggregate evidence operate on different margins and
at different frequencies. The flow coefficient at the stock level captures an association within
stocks between returns and monthly movements in passive demand; it is large at month zero
and substantially reverses by month three. The first difference aggregate result captures a
slow-moving co-movement across stocks between the HILI factor and the monthly change in the
share of passive ownership. Passive demand therefore operates at two margins: price pressure
that fades at the stock level in the short run, and a slow-moving repricing of the benchmarked
ownership base that compresses expected returns on high-IXI stocks in the cross section. The
first is a story of demand pressure with reversal in the tradition of Coval and Stafford (2007) and
Lou (2012); the second is the implication for equilibrium under inelastic demand in Koijen and
Yogo (2019) and Haddad et al. (2025) at the margin of passive ownership. The cross sectional
ICC wedge of Section 5 is the direct consequence of the second margin for expected returns; the
flow reversal at the stock level is the signature of price impact for the first. Both are consistent

with the indexing-premium reading of the passive era, and neither, taken alone, is sufficient.

6.5 Decomposing realized HILI into expected and unexpected components

A natural question is whether the realized HILI spread of Section 4 (positive, +0.55 percentage
points per month over the 275-month full sample) and the ex ante ICC wedge of Section 5
(negative, —1.58 percentage points per year) can be reconciled in a single analytical frame. Pastor
et al. (2022) show for ESG returns that a positive realized factor return is consistent with a
negative expected factor return when the sample contains persistent unexpected news about
exposure to the relevant factor. The analog here decomposes realized monthly HILI into an
expected component built from the Section 5 ICC wedge, converted from annual to monthly, and
an unexpected residual.

Table 9 reports the decomposition over the 269-month ICC overlap sample (January 2002
to May 2024), on which both realized HILI and the portfolio ICC spread are observed. The
expected component averages —0.132 percentage points per month (—1.58/12 ~ —0.132 in the
ICC overlap window), in line with the Section 5 ICC wedge by construction. The unexpected
residual averages +0.682 percentage points per month, statistically significant. Realized HILI on

this subwindow is +0.550 percent per month; the decomposition identity +0.550 = —0.132+0.682
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holds by construction. The ratio of the unexpected to the realized component is 1.24, so the
unexpected component dominates the realized spread and the negative expected component is

more than offset.

Table 9. Decomposition of realized HILI into expected and unexpected components.

Component Mean (pp/mo) HAC SE HAC ¢
Realized HILI 0.550** (0.242) 2.28
Expected (ICC) —0.132** (0.014) —9.53
Unexpected 0.682*** (0.244) 2.80
Identity: Realized = Expected + Unexpected 0.550 = —0.132 + 0.682

HILI is the monthly value weighted Q5 minus Q1 spread on lagged fund branch IXI under Rule-I, in percentage
points per month. The Expected component is the annualized HILI implied cost of capital (ICC) spread of
Section 5 divided by twelve and averaged over the ICC overlap window. The Unexpected component is the residual
from the additive identity Realized = Expected + Unexpected. Sample: 269 months, January 2002 through May
2024. Standard errors are Newey-West HAC with six lags. *p < 0.10, ** p < 0.05, " p < 0.01.

The decomposition is the bridge between the realized and expected sides of the evidence.
HILI’s realized return is positive, but the expected component built from the ICC spread is
negative. The difference is the unexpected residual. The S&P 500 event study in Section 7
supplies the counterpart at the stock level: an inclusion shock raises indexed ownership and
produces a revaluation response. The apparent conflict between positive realized returns and
lower expected returns is therefore not a contradiction. It is the return signature of a transition
in which passive ownership repeatedly rises by more than prices had already incorporated.

The decomposition also shows which component of HILI carries the co-movement with growth
in the passive share. Regressing the unexpected residual on AAggAUM,, with the same controls
as Table 8, gives a coefficient of 10.46, significant at the one percent level. Removing this
estimated component from the unexpected residual and adding the ICC expected component
back reduces the cumulative HILI path from a realized 280 percent over January 2002 through
May 2024 to a nearly flat —0.6 percent, against an expected path of —29.8 percent implied by
the ICC.'% The positive realized HILI premium is concentrated in the unexpected residual that
moves with growth in the passive share, while the expected component remains negative.

A more direct version of the same point conditions the realized spread on the passive share
growth the transition reading requires. In months when the passive share is flat or shrinking,
realized HILI averages —0.66 percentage points; in the lowest growth tercile it averages —0.43;

and the intercept of HILI on AAggAUM, the spread when passive share growth is zero, is an

0Fstimating the coefficient on the pre-2013 subsample (8 = 8.98) leaves a path of +20.3 percent, so the
attribution does not depend on estimating the coefficient inside the post-2013 acceleration window.
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insignificant —0.09. Once the flow surprise is absent, high IXI stocks no longer outperform and
tend to underperform, the sign the ICC wedge predicts. The realized premium is the transition,
not a standing advantage.

The co-movement is with the unanticipated part of passive growth, as a forward-looking
market requires. Passive-share growth is itself largely unpredictable: an autoregression with
lagged aggregate flow explains only 15 percent of its monthly variation. Splitting realized
AAggAUM into a predictable component and a surprise, the unexpected HILI residual loads on
the surprise (12.6, significant) and is unrelated to the predictable component (—3.6, insignificant).
The realized premium is a response to demand surprises, not to passive growth the market had
already anticipated and priced.

A factor-placebo check (Internet Appendix IA.O, Table TA.14) shows that HML and CMA
also load on AAggAUM as raw factor returns, reflecting that passive flows concentrate in mature,
value-tilted firms whose characteristics overlap with deep indexed ownership. The substantive
question is whether the relation on the residual side between HILI’s unexpected component and
growth in the passive share is itself a broad value or quality phenomenon. Adding HML and CMA
as controls in the regression of the unexpected residual on AAggAUM leaves the AAggAUM
coefficient essentially unchanged at 10.67; the full Fama-French five-factor plus momentum control
set attenuates it only modestly, to 9.28, and it remains significant at the one percent level. HML
and CMA themselves load close to zero on the residual side. The co-movement with growth in
the passive share is concentrated in the part of HILI that the expected component does not pick

up, and is not absorbed by standard factor exposures.

6.6 The transition premium and forward expected returns

The realized premium during the transition and the ICC wedge are two sides of the same
mechanism. The realized cumulative high minus low IXI path reaches roughly 4280 percent over
the ICC overlap sample. Compounded over the same window, the ICC wedge of —1.58 percentage
points per year implies a cumulative path of approximately —30 percent. The difference gives
an economic scale for the transition premium: it compares what investors received during the
transition from active to passive with what the wedge in expected returns would imply absent
continued positive demand news. That gap should not be extrapolated as permanent alpha.
These are two margins of one passive-demand force. In levels, indexed ownership is capitalized
into higher prices and lower expected returns, the standing wedge of Section 5; capitalized through

the model’s price multiplier, the —1.58 percentage point wedge corresponds to roughly a 29
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percent price elevation on the most heavily indexed stocks and about one percent on the least
(Appendix IA.P). In changes, unanticipated growth in indexed ownership produces revaluation
returns during the transition, a transient that fades as passive growth becomes anticipated. The
standing wedge rests on the cross sectional ICC relation and the within firm ICC slope, a decline
of 1.18 percentage points per year for each ten-percentage-point rise in within firm IXI with
firm and month fixed effects. The within firm slope is concentrated in smaller, less liquid stocks,
where residual demand is least elastic (Section 5.3), which is what the model predicts and points
to the indexing channel rather than cross-firm composition alone; the S&P 500 inclusion design
identifies the short window pressure the channel builds on.

The realized premium can persist only while passive ownership grows faster than the market
has priced in; once passive growth is fully anticipated or slows, the lower wedge in expected
returns is what remains. The evidence ties HILI to the flow at conventional horizons. In a test
using non-overlapping six-month windows, the windows in which the bottom quintile decelerates
underperform the rest of the sample by 10.66 percentage points cumulative in HILI (Welch
t = —4.07; Appendix D). Behmaram (2026) estimates that stocks with high IXI are about 40
percent less elastic than those with low IXI, identifying the inelasticity channel through which
flows propagate to prices in the framework of Section 2. The flow itself is anchored by defaults
in defined-contribution plans into low-fee balanced and target-date vehicles, the persistent fee
differential between active and passive funds against a near zero average active alpha (French,
2008; Fama and French, 2010; Berk and van Binsbergen, 2015), and the gradual reallocation of
pension, endowment, and insurance assets toward factor and passive strategies; the active-floor
argument of Grossman and Stiglitz (1980) supplies the natural termination condition.

The logic of the transition premium also has an implication for the realized size premium.
Historical post-1963 SMB averages roughly +0.20 percentage points per month, the empirical
anchor for positive compensation for size risk, but realized SMB has been about —0.15 per
month since 2011. Internet Appendix IA.B shows that this gap is statistically captured by HILI:
SMB’s CAPM-adjusted return rises from —0.37 to —0.01 in the post-2013 window once HILI is
added, and the size-neutral version of HILI loads close to zero on SMB. Because the unexpected
component of HILI is itself driven by growth in the passive share, the realized SMB shortfall
mirrors HILI’s realized surplus: the transition in demand that pushed HILI above its expected
component pushed SMB below.

Figure 4 asks the forward-looking version of the same question. It holds the PST coefficient

fixed and replaces post-2013 AAggAUM with calibrated stabilization paths. Under hard stabi-
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lization, the cumulative HILI path falls from a realized +280 percent to +55 percent, against
the compounded path of —30 percent implied by the ICC; under continuation at the pre-2013
trend the path settles near 4147 percent. The exercise is a conditional projection rather than
an equilibrium counterfactual, but it illustrates the central economic point: once growth in the
passive share stops surprising the market, the transition revaluation fades and the wedge in
expected returns becomes the forward-looking object. Internet Appendix IA.M reports the full

endpoint table and the robustness calibration using the pre-2013 ,@UNEX.
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Figure 4. Cumulative HILI under calibrated post-2013 stabilization scenarios for passive flow, January
2002 through May 2024 (indexed to 100 at January 2002). The dotted gray vertical line marks the
January 2013 scenario break. Realized HILI is the value weighted IXI quintile spread compounded month
by month. The ICC expected anchor compounds the Section 5 wedge in expected returns. The two
scenario lines replace AAggAUM, for ¢ > Jan 2013 with the indicated constant value and apply the PST
decomposition coefficient Bynex = 10.46 to HILIY = HILI, — Bunex(AAggAUM, — AAgg AUM;eenario).
Pre-2013 paths coincide with realized HILI by construction. The figure is a conditional projection that
holds the estimated relation fixed and varies the path of growth in the passive share; it does not solve a
full equilibrium counterfactual. The scenario lines are point projections shown without confidence bands.
Internet Appendix TA.M reports the full table including the pre-2013 B robustness calibration.

The realized premium reflects past flow surprises, not permanent alpha; the lower expected

return is what investors face going forward.
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7 Evidence from S&P 500 inclusions

S&P 500 additions test the discrete-shock prediction of Proposition 2 directly. Inclusion adds
a discrete ownership shock that raises benchmarked passive ownership and coincides with a
short window revaluation. The design extends the tradition of Harris and Gurel (1986), Shleifer
(1986), Chang et al. (2015), and Greenwood and Sammon (2025), but instead of the binary
inclusion indicator uses the cross sectional magnitude of the IXI jump at the event as a continuous
treatment. The evidence supports the price pressure interpretation at short horizons; it is not a

clean elasticity estimate.

7.1 Event design and treatment

The event sample consists of 359 S&P 500 additions between August 2002 and May 2024 with
full coverage of announcement window daily returns, Siblis-matched announcement dates, and a
stable share base over the [m — 1,m + 1] window around the announcement month.!! Events
with an absolute change in log shares outstanding above 0.18 over that window are excluded to
remove inclusions accompanied by mergers, spinoffs, or share-base expansions following recent
IPOs.'?2 Match-rate and exclusion accounting is detailed in Appendix C.1. Figure 5 plots the
average market-adjusted cumulative abnormal return path around inclusion on two event time
anchors. The announcement-aligned path shows a jump of 2.07 percentage points on the single
trading day after announcement (from 1.43 at day zero to 3.50 at day +1), consistent with the
market pricing in inclusion on the first full trading day after the after-market announcement.
The effective-aligned path peaks around effective day zero at 3.11 percentage points and reverts
partially over the following month.

The main continuous treatment is the realized passive fund ownership shock around the

announcement, built from event time fund holdings and valued at the pre-event price:

> rereass (Hypeomi1 — Hyfeom—1) Pe,m—1

T, =
‘ ME@, m—1

(18)

Here FP?* is the set of passive mutual funds and ETFs identified by their FactSet benchmark-
state classification at the relevant month, Hy.; is fund f’s share holding of stock e at the
as-of position month ¢, and pe -1 and M E, ,,—1 are the pre-event month-end price and market

capitalization. Three design choices motivate this measure. First, the announcement date is

" The Siblis match rate against the CRSP effective date is 96.3 percent.
12Coty 2016 in the P&G beauty-brands transaction, Prologis 2011 in the AMB merger, and Zoetis 2013 in the
Pfizer spinoff are the largest such cases.
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Figure 5. Average cumulative abnormal return around S&P 500 inclusion on the Siblis-matched event
sample of 359 additions. The y-axis is cumulative abnormal return in percentage points. The left panel
uses the announcement-date anchor, the middle panel uses the effective-date anchor, and the right panel
compares the Siblis-matched and proxy-fallback samples. Dotted lines mark the announcement day (left)
and the effective day (middle). Each path plots the simple cross-event average; confidence intervals are

not shown.
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public, so the as-of position month rather than the IXI publication month is the economically
relevant timing reference for the fund-rebalancing response. The monthly HILI and ICC tests in
Sections 4 and 5 apply the strict no-lookahead Rule I described in Section 3, which lags fund
holdings by 45 days; that timing convention is right for a predictive monthly sort but artificially
pushes the inclusion-rebalancing jump out by two to three months in the event study window.
Second, restricting to passive funds isolates the mechanical benchmark-rebalancing component
of inclusion-driven flows, which is the channel the discrete-shock prediction addresses. Third,
valuing the share change at the pre-event price pe,,—1 separates the share-change component
from the contemporaneous price movement, so the treatment is not mechanically correlated with
the event-window CAR. The sample-mean T'1 is 2.1 percentage points with a standard deviation
of 3.1 percentage points across the 359 clean Siblis events. A gross fund event time variant (mean
2.2 percentage points, standard deviation 6.4) and a Rule-I-delayed variant using the IXI fund
branch at the [m — 1, m + 3] window (mean 4.4 percentage points) are reported as robustness in
the supporting code and produce the same qualitative pattern.

The short window outcome is the market-adjusted CAR from announcement day —1 through
effective day +1 (call this CAR__short). The reversal window is effective day +2 through effective
day +21, and cumulative horizons through effective day 4252 are used for the decay profile

below.

7.2 Baseline results

The pooled Siblis baseline with logme as the only control yields Br1 = 24.65, statistically
significant under heteroskedasticity-robust inference. Winsorizing 7'1 at the 1%/99% percentiles
to limit the influence of a small number of inclusions following recent IPOs sharpens the pooled
estimate to BTl = 49.39. A robustness with year fixed effects and year-clustered standard
errors gives BTl = 60.90. The same treatment predicts a negative cumulative return over the
[eff + 2, eff + 21] window of 371 = —21.62 (t = —2.02), consistent with partial reversal of the
announcement window price pressure. Reassigning 71 randomly across events delivers a two-sided
randomization-inference p-value of 0.005 for the pooled estimate (Appendix IA.G).

The Siblis announcement date carries some measurement error. Ranking the clean Siblis
sample by the gap between the proxy and Siblis dates and taking the best-aligned events, the
Q1 best-timing subsample (150 events) delivers BTl = 95.70, significant at the one percent
level, on the market-adjusted CAR, and exceeding every one of 1,000 random reassignments of

T1 (p < 0.001, Appendix TA.G). The Q1 coefficient is nearly two times the pooled winsorized
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Table 10. S&P 500 inclusion event study: passive fund event time treatment on announcement window

CAR.

(1) (2) (3) (4) (5)
Pooled Pooled Year FE Q1 Interaction
T1, 24.65**
(12.17)
T1YX 49.39*** 60.90*** 95.70%*** 33.15*
(17.04) (17.55) (24.75) (17.80)
T1Y x logme, 71.69**
(28.96)
log me 2.18** 1.74* 3.63**
(0.92) (0.99) (1.52)
log me, —0.50
(0.96)
Winsorization of T'1 No 1/99 1/99 1/99 1/99
Year FE No No Yes No No
Std. errors Hetero Hetero Cluster (year) Hetero Hetero
Sample Pooled Pooled Pooled Q1 best-timing Pooled
N 359 359 359 150 359
R? adj. 0.034 0.046 0.060 0.064 0.083

The outcome is the market-adjusted cumulative abnormal return from announcement day —1 through effective day

+1, in percentage points. T'1. is the passive fund event time ownership shock for event e defined in Equation (18):
the realized passive fund ownership shock between event months m — 1 and m + 1, valued at the pre-event price
and scaled by pre-event market capitalization. T'1" is T'l. winsorized at the 1st and 99th sample percentiles.
log me. is log(ME) centered at the sample mean. Sample: 359 clean Siblis-matched S&P 500 additions between
August 2002 and May 2024 with stable share base over [m — 1, m + 1]. Column (4) restricts to events in the best
Siblis-proxy timing-alignment quartile. Standard errors in parentheses are heteroskedasticity-robust; column (3)
clusters by year. *p < 0.10, ** p < 0.05, *** p < 0.01.

coeflicient, consistent with classical attenuation from event time measurement error in the broader
sample. I read Q1 as the sharpest cut of the short window evidence and the pooled Siblis estimate

as consistent but attenuated evidence on the broader sample.

7.3 Matched-control robustness

The matched control robustness, reported as Table 21 in Appendix C.2, matches each treated
event to up to five non-S&P 500 control firms on Fama-French 12 industry, size decile within +1,
and book-to-market quintile within +1, excluding firms that were S&P 500 members within +12
months of the event. The size-weighted mean CAR of the control pool is subtracted from the
treated CAR. Of the 359 clean Siblis events, 297 have at least one valid matched control. The
matched control coefficient at the one-trading-day horizon is BTI = 43.10, marginally significant.
On the Q1 best-timing subsample of 123 events with valid matched controls, the matched control

coefficient at one trading day is BTl = 126.60, significant at the one percent level, and stays
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significant through one trading month (3T1 = 121.50).

7.4 Decay profile

Figure 6 plots the horizon-by-horizon coefficient on T'1 at h € {1,5,21,63,126,252} trading
days past the effective date, under both the market-adjusted and matched control outcomes,
on the Siblis-all and Q1 subsamples. Under market-adjusted CAR, on Siblis-all, the coefficient
decays from 49.4 at one day to 23.5 at one month and 27.2 at three months, fading through 18.6
at six months and turning negative at —25.3 at twelve months. This is consistent with price
pressure in the short run with partial reversal, in the tradition of Harris and Gurel (1986), Coval
and Stafford (2007), and Lou (2012). Under market-adjusted CAR on the Q1 subsample, the
coefficient is 95.7 at one day, 76.7 at one week, 90.5 at one month, and 84.4 at three months, a
more persistent short horizon response for events where event time alignment is cleanest. The Q1
matched control variant peaks at 126.6 at one day, decays through 109.9 at one week and 121.5
at one month, then reverts to —104.5 at six months. The matched control adjustment removes

most of the Q1 long horizon persistence visible in the market-adjusted Q1 series.
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Figure 6. Decay of the T'1 coefficient at horizons past the effective date, under the market-adjusted
outcome (blue) and the matched control outcome (orange), on the Siblis-all and Q1 best-timing subsamples.
Each point plots BTl from a regression of the CAR through effective day h on the winsorized passive
fund event time treatment 7’1 plus log me. Ribbons show 95 percent heteroskedasticity-robust confidence
intervals. Horizon axis is on a log scale.

The two subsamples deliver the same qualitative message at short horizons: passive fund-
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rebalancing pressure produces a measurable price response at announcement, partially reversed
within a month under the pooled sample and persisting through one month under the cleaner Q1
timing alignment. Long horizon persistence, when it appears, is partly attributable to industry-

style drift in the matched control pool rather than to a stable inclusion-induced revaluation.

7.5 Mega-firm and family-concentration heterogeneity

The continuous T'1 x log me interaction on the clean Siblis sample, with log me centered at its
sample mean, is BTlxlog me = 71.69, significant at the five percent level under heteroskedasticity-
robust inference. The base T'1 coefficient at the average sample firm size is 33.15 and marginally
significant. Inclusion-CAR response is amplified by firm size, consistent with larger inclusions
having more concentrated index fund footprints and absorbing fund-rebalancing pressure with
proportionally larger price responses. A parallel cut on pre-event fund-sponsor concentration,
reported in Internet Appendix IA.I, delivers a more layered pattern: the level of top-five-
sponsor concentration is a strong CAR shifter (a ten-percentage-point higher concentration raises
announcement window CAR by 5.3 percentage points), while the T'1 elasticity is attenuated
where a few sponsors dominate (BTlxconc = —84.2). Dominant passive sponsors appear to
absorb inclusion-driven rebalancing more smoothly than the diffuse fringe, so a given realized T'1
produces a smaller per-unit announcement window response when sponsor concentration is high.

The event study evidence supports the price pressure mechanism at short horizons and
anchors the aggregate results in the cross section; the design does not on its own identify a causal
demand elasticity. The demand gap design that follows ties the inclusion shock to the cross

section of IXI jumps directly.

8 S&P 500 inclusions and the demand gap

In a modern passive market, S&P 500 inclusion is not a binary demand event. Most large
stocks already sit in benchmark-linked portfolios through Russell, CRSP total-market, style, and
sector products before they ever enter the S&P 500. Inclusion changes the composition of this
benchmark-linked ownership rather than turning it on. The cross sectional object that matters
for the inclusion shock is therefore the S&P demand gap: predicted S&P-family demand at
inclusion, net of the passive ownership the stock had already absorbed through other benchmark
families. IXI makes the gap observable. The gap predicts the realized fund branch IXI jump at

the announcement and the short window cumulative abnormal return; gross S&P-family demand
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does not consistently predict both margins.

8.1 Constructing the S&P demand gap

For each addition event e, define gross predicted S&P-family demand as

PredDemands” = w2 AUMSE (19)

m(e)?

where wf P is the first non-zero post-effective S&P 500 weight from Siblis Research, restricted to a
45-calendar-day window after the effective date, and AUM%’ o) is the represented passive holdings
value at the announcement month, aggregated across index funds whose best fit benchmark is
the S&P 500 or an S&P 500-derivative variant. The series sums adjusted holdings valued at the
adjusted price for each fund-position-month cell, which is the realized passive S&P-500-tracking
capital deployed in U.S. equities rather than total fund net assets. This series grows from about
$0.01 trillion in 2002 to $1.2 trillion at the end of the sample.

The S&P demand gap nets out pre-existing passive ownership through non-S&P-500-family

benchmarks:

non-SP500 (20)

Gap?f = PredDemands? — PassiveOwnership, %, 217,

where the second term sums event time passive holdings at month m — 1 across all benchmark-
family buckets outside the S&P 500 family bucket: Russell, CRSP total-market, MSCI, style,
sector, S&P mid-cap, S&P small-cap, S&P 1500, and other passive products. The gap is an
exposure measure, not a literal net order-flow object: existing Russell or CRSP passive holders do
not mechanically sell when a stock joins the S&P 500. The gap describes incremental S&P-specific
demand relative to prior passive saturation.

Three descriptive facts about Gapf P frame the cross sectional analysis. The median entrant
carries about $0.2 billion in gross S&P-family predicted demand and $0.9 billion in pre-existing
non-S&P-500-family passive ownership, so the median demand gap is approximately —$0.6 billion:
most modern entrants already hold substantial passive ownership through other benchmark
families before the S&P inclusion. The cross sectional rank correlation between ME-scaled gross
demand and the ME-scaled demand gap is —0.39 (Spearman), so the gap captures genuinely
different cross sectional variation than rescaled inclusion size; larger inclusions tend to have
larger pre-existing non-S&P passive footprints, compressing or reversing their gap. I report
ADV-scaled, ME-scaled, and dollar-scaled versions of both gross demand and the demand gap,

where ADV is the pre-event average daily dollar trading volume and ME is the pre-event firm
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market capitalization; the three scalings give three different views of demand pressure relative to

a stock’s trading capacity, market capitalization, or absolute exposure size.

8.2 First-stage validation

The first stage tests whether ex ante predicted demand predicts the realized fund branch IXI

jump T'1. at inclusion. The regression runs on the cross section of events:
T1, = a+ fDemand?® + /X, + Ty(e) T €es (21)

where Demandgz) is one of the z-scored predicted-demand variables (gross S&P-family demand
PredDemandeSP or the demand gap GapeSP , each scaled by ADV, ME, or as raw dollars), X,
collects log(ME), log(B/M), momentum (months ¢—12 to t—1), and the size decile, and 7, are
announcement-year fixed effects. Standard errors cluster by announcement year. The regression
sample, after requiring nonmissing controls, contains 336 Siblis events and 138 events in the Q1
best-timing subsample. Panel A of Table 11 reports the result.

Gross S&P-family predicted demand is a noisy predictor of the realized passive event time
treatment 7155 once these controls are absorbed. The ADV-scaled gross variable is statistically
insignificant on both Siblis and Q1; the dollar-scaled gross variable is positive and significant on
Siblis at the five percent level but fails to clear the bar under ME scaling. The S&P demand
gap predicts the realized shock under both the ADV and ME scalings; the dollar-scaled gap is
weak, significant only at the ten percent level on Siblis and insignificant on Q1. On Siblis, a
one-standard-deviation higher ADV-scaled demand gap raises the announcement window passive
ownership shock by 1.1 percentage points and the ME-scaled gap by 1.5 percentage points; both
clear the one percent significance bar under year-clustered inference. On the Q1 best-timing
subsample, the ADV-scaled and ME-scaled gaps deliver 1.3 and 1.7 percentage points respectively,
both significant at the one percent level. Pre-existing passive ownership sharpens which inclusion
events generate large realized passive shocks: stocks already deeply held through Russell, CRSP
total-market, or MSCI funds experience smaller realized T'1 than gross S&P-family demand alone
would predict. The same logic applies to standing measures of benchmark exposure. Because
the benchmarking intensity of Pavlova and Sikorskaya (2023) captures how heavily a stock is
already benchmarked rather than the marginal demand a new inclusion adds, it carries the
opposite sign in the first stage, with higher standing intensity associated with smaller realized

inclusion jumps.'® The first stage is the cleanest direct event level evidence that IXI captures

13Benchmarking intensity is available annually through June 2018; on the 290 inclusion events before 2019 for
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Table 11. S&P demand gap evidence: first stage and reduced form.

Gross S&P demand S&P demand gap
Siblis Q1 Siblis Ql
(1) (2) (3) (4)
Panel A: First stage on T1%50,
Gross demand (ADV-scaled) —0.001 —0.005*
(0.002) (0.003)
Gross demand (ME-scaled) 0.007* 0.015***
(0.004) (0.003)
Gross demand (Dollar) 0.002 0.008*
(0.002) (0.004)
Gap (ADV-scaled) 0.010*** 0.013***
(0.002) (0.002)
Gap (ME-scaled) 0.014*** 0.015***
(0.003) (0.003)
Gap (Dollar) 0.007** 0.010**
(0.003) (0.004)
Observations 336 138 336 138
Panel B: Reduced form on the announcement window CAR
Gross demand (ADV-scaled) 0.277 —0.195
(0.604) (1.086)
Gross demand (ME-scaled) 3.820"** 5.972%**
(1.000) (2.020)
Gross demand (Dollar) 2.124%* 4.258***
(0.579) (0.585)
Gap (ADV-scaled) 1.801%** 3.113**
(0.500) (0.984)
Gap (ME-scaled) 3.076** 4.034**
(0.648) (1.346)
Gap (Dollar) 2.392%** 3.871*
(0.581) (1.240)
Observations 336 138 336 138

Panel A regresses the passive event time treatment 7155, of Equation (18) on each demand variable; Panel B
uses the market-adjusted announcement window cumulative abnormal return (CAR) from announcement day
—1 through effective day +1, in percentage points. Each regressor is z-scored on the regression sample. All
specifications include log(me), log(BM), momentum from month ¢t — 12 to ¢t — 1, and a top-decile size indicator,
plus announcement-year fixed effects. Standard errors in parentheses are clustered by announcement year. The
S&P 500 family is defined as index funds whose best fit benchmark falls within the S&P 500 core or derivative
bucket (S&P 500-style indices and S&P 500 sector or factor subindexes). Pre-existing non-S&P-500-family passive
ownership at m — 1 is built from event time passive holdings in all other benchmark-family buckets. The S&P
demand gap is the gross S&P-family predicted demand minus pre-existing passive ownership outside the S&P
500 family bucket at month m — 1. ADV-scaled normalizes by pre-event average daily dollar volume; ME-scaled
normalizes by pre-event market capitalization; Dollar is the raw object. The clean Siblis sample applies the
share-base stability filter; the Q1 sample restricts to the best Siblis-proxy timing-alignment quartile. Given roughly
two dozen announcement-year clusters, a wild-cluster restricted bootstrap leaves the first stage and the reduced
form on the demand gap significant at the one percent level. The event sample comprises S&P 500 additions
between August 2002 and May 2024. * p < 0.10, ** p < 0.05, *** p < 0.01.

which it can be matched, a one-standard-deviation higher benchmarking intensity is associated with a smaller
realized jump (¢t = —2.1, year-clustered standard errorgf while the demand gap predicts a larger one (¢ = 2.4).
Details in the supporting code.



realized indexed ownership. IXI in levels organizes the cross sectional ICC wedge of Section 5;
the demand gap first stage validates that IXI also registers the discrete cross sectional shocks the

model implies it should at inclusion.

8.3 Price response

Panel B of Table 11 repeats the cross section with the announcement window CAR (defined in
Section 7) as the outcome. The ME-scaled demand gap predicts CAR positively: a one-standard-
deviation higher gap raises the short window CAR by 3.1 percentage points on Siblis and 4.0
percentage points on Q1. The ADV-scaled gap delivers 1.8 percentage points on Siblis and
3.1 percentage points on Q1, with all three scalings significant at the one percent level under
year-clustered inference. Gross ME-scaled demand is also significant on this margin, but the
gross ADV-scaled variable is statistically insignificant on Siblis, so the gross demand result is
fragile to scaling while the demand gap result holds across all three scalings on both samples.

The price response loads on the same cross sectional object as the first stage. Inclusion
events with larger predicted demand relative to prior passive saturation generate larger realized
IXT shocks and larger short window price responses. Gross index demand does not consistently
predict both margins, which is what makes the gap the right shock object. This is the event study
counterpart at the stock level to the aggregate evidence: unanticipated growth in benchmark-
linked demand moves prices when it creates new ownership pressure, not when it merely reshuffles
a stock across benchmark families.

Dividing the reduced form by the first stage gives the price impact per unit of indexed
ownership. A one percentage point larger realized indexed-ownership jump at inclusion raises
the announcement window return by about 2.2 percentage points under ME scaling and about
1.7 under ADV scaling on the Siblis sample, and by between 2.3 and 2.7 percentage points on
the better-timed Q1 events; the year-cluster bootstrap interval on the headline ME estimate
runs from 1.2 to 3.7. This is an independent, event level price-impact ratio, consistent with the
inelastic-demand framework of Section 2, and it is the short window counterpart of the standing
valuation multiplier in Section 6.6. The inclusion design applies to the short window, not to the
standing wedge, because the shock it uses is small. The average ownership jump at inclusion is
about two percentage points, while the most and least indexed stocks differ by ten times as much
or more. A shock that size moves the price over a few days but cannot durably reset a stock’s
cost of capital, which is why the cross section carries the standing wedge and the inclusion events

carry the price pressure. Section 8.5 sets this event price beside the standing valuation premium
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in matched units.

Greenwood and Sammon (2025) document that the unconditional S&P 500 index effect has
weakened substantially in the modern passive era. The demand gap evidence here is consistent
with their finding read in the cross section. Splitting the announcement window CAR regression
at 2010, the ME-scaled demand gap delivers a small and statistically insignificant coefficient
in the pre-2010 subsample and a strongly significant coefficient in the post-2010 subsample
(Appendix B.5, Table 18, Panel B). The average inclusion effect weakens after 2010 because most
modern entrants already carry substantial non-S&P-family passive ownership, so the average
inclusion event creates a smaller marginal demand shock. The demand gap singles out the
cross sectional residual where the marginal shock is still large, and those events still generate

measurable revaluation.

8.4 Linking back to the cross sectional and aggregate evidence

The inclusion design validates the short window demand-pressure margin of IXI. It does not, on
its own, identify the permanent expected return wedge. Index inclusion is correlated with strong
pre-inclusion momentum, large-cap maturity, analyst forecast revisions, and S&P committee
selection on financial viability, all of which can drive return and valuation outcomes at long
horizons independent of the indexed-ownership mechanism (Chang et al., 2015; Greenwood and
Sammon, 2025). I therefore use S&P inclusion to corroborate the demand-pressure mechanism
and rely on the cross sectional ICC evidence of Section 5 and the aggregate-flow decomposition
of Section 6 for the expected return claim.

Two placebos support reading the price response as demand pressure rather than as the
information content of inclusion. Permuting the demand gap across events within announcement-
year and size bins almost never reproduces the estimated response, so it is not an artifact of
the year or size composition. The demand gap also does not predict the pre-announcement
return over the window from thirty to six trading days before the event, so it is not standing in
for the pre-inclusion run-up or for committee selection on recent performance. The response is
concentrated in the announcement window and works through the realized indexed-ownership
change that the first stage identifies.

The price response is medium term rather than permanent. The cumulative abnormal return
stays positive and statistically visible through about three months and shows no reliable reversal,
whether measured in daily event returns, in a calendar time portfolio of recent additions, or

in monthly returns adjusted for factor exposure (Appendix B.6). A valuation level test tells
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the same story: the demand gap predicts a higher market to book ratio about six months after
inclusion, the elevation is no longer reliable at one year, and the gap does not predict a lower
standing implied cost of capital at any horizon. The inclusion shock is demand pressure that
persists for months; at longer horizons the response is too imprecise to identify a standing
valuation shift, and there is no reliable reversal. The permanent effect on expected returns in the
cross section comes from the standing level of indexed ownership, measured by the ICC wedge of
Section 5, not from any single inclusion event.

The main pricing results live on different margins. The ICC wedge in Section 5 prices stocks
in levels: deeper indexed ownership is associated with lower expected returns whether the stock
recently changed benchmark or not. The aggregate first difference and PST decomposition
in Section 6 prices the time series of unanticipated growth in indexed ownership; months in
which passive ownership grew faster than prices had incorporated produced positive realized
HILI returns. Inclusion events are the discrete cross sectional version of the second margin: the
demand gap predicts which events generate large realized IXI shocks and large short window
price responses. The two margins are complementary, and the demand gap evidence validates
the event level demand-pressure mechanism that links indexed ownership to the transition-era

return evidence.

8.5 The price of indexed ownership, twice

A percentage point of a stock’s supply absorbed by indexed capital is worth about 2 percent
of its price on impact and about 1.7 percent standing. Two designs deliver these numbers, and
they agree. They share nothing but the measure: one is identified at discrete demand events, the
other is read from the standing cross section.

The impact price comes from the inclusion design. Dividing the announcement window
CAR reduced form by the realized ownership first stage, a one percentage point larger indexed
ownership jump at inclusion raises the short window return by 2.19 percentage points, with a
year-cluster bootstrap interval of [1.20,3.72] on the 336 demand gap events (Table 12, Panel
A). This leg is causally identified. The demand gap moves realized ownership, the placebos
rule out information and selection, and the ratio is the price of a discrete demand shock. The
standing price comes from capitalizing the cross sectional wedge. Re-solving the implied cost of
capital at a counterfactual no-passive price (Appendix IA.P), the elevation that zeroes the —1.58
percentage point wedge is a log-price multiplier of 1.71, with interval [1.06,2.37]. This leg is a

capitalization of the standing wedge rather than an independently identified price.
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The two numbers fall within about a quarter of each other, with the event price the larger,
which is the ordering inelastic demand implies. Announcement pressure partially reverses, so
the price on impact exceeds the price that survives, and what survives is the standing valuation.
The point is not that the legs are mechanically equal but that two estimates which could have
differed by an order of magnitude instead bracket each other at the same per-unit price. The
transition from active to passive investing raised the prices of the most indexed stocks, and the
same price of indexed ownership appears whether it is read from inclusion shocks or from the

standing cross section.

Table 12. The price of indexed ownership, from inclusion shocks and from the standing cross section.

Estimate 95% CI Unit

Panel A: Matched per-unit price multipliers (log price)

S&P demand-gap event impact 2.19 [1.20, 3.72] pp price per pp ownership
Standing ICC re-solve 1.71 [1.06, 2.37] pp price per pp ownership

Panel B: Identification reinforcement

Within-firm ICC-on-IXI slope —1.18 [—1.44, —0.92] annual pp ICC per 10pp IXI

Panel A reports two independent estimates of the price of one percentage point of indexed ownership, expressed
in matched log-price units. The event impact is the demand-gap multiplier of Section 8.3: the ratio of the
announcement-window CAR reduced form to the realized fund branch IXI first stage, using the ME-scaled demand
gap on the 336 Siblis demand gap events, with a year-cluster bootstrap confidence interval. Over the three-day
announcement window the CAR approximates the change in log price, so the event estimate is a log-price slope
comparable to the standing leg. The standing estimate capitalizes the cross sectional wedge: the exact Hou
et al. (2012) re-solve of Appendix IA.P that zeroes the —1.58 percentage point ICC wedge implies a log-price
multiplier of 1.71. The standing leg is a capitalization of the standing wedge, not an independently identified price.
Panel B reports the within-firm ICC-on-IXI slope from the firm and month fixed effects panel of Section 5.3 as
identification reinforcement, in an expected-return unit (annualized percentage points of ICC per ten percentage
points of within-firm IXI), not a price multiplier. Confidence intervals are 95 percent.

9 Conclusion

This paper asks how the active-to-passive transition has been priced into U.S. equity. I build a
monthly measure of indexed ownership at the stock level from observed fund and 13F holdings,
IXI. The aggregate share of the CRSP common universe held through indexed positions climbs
from roughly 10 percent in 2002 to about 28 percent by 2024. Stocks with more indexed ownership
have lower expected returns. The top IXI quintile carries implied costs of capital 1.6 percentage
points per year below the bottom quintile, and the wedge holds up under standard size, value,
and momentum controls.

Realized returns over the same period look different at first glance. Stocks with high IXI
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earned positive returns from 2002 through 2024, a pattern that sits uneasily next to their lower
implied costs of capital. A PST decomposition reconciles the two. Realized HILI is dominated by
an unexpected residual that moves with growth in the aggregate passive ownership share, while
the expected component is negative and in line with the ICC wedge. Subtracting the estimated
contribution of passive share growth from the unexpected residual and adding the ICC expected
component back drops the cumulative HILI path from a realized 280 percent to —0.6 percent,
against an expected path of —29.8 percent implied by the ICC. The transition premium reflects
past flow surprises, not permanent alpha.

The sharpest evidence that benchmark demand moves prices in the short window comes
from S&P 500 inclusions. When the predicted index demand for a new entrant exceeds its prior
passive ownership, both the realized shock to passive holdings and the announcement window
price response are larger, with the price effect significant at the one percent level and robust to
permutation and pre-event placebos. The aggregate time series points the same way: in first
differences, faster monthly growth in the passive share comes with a larger contemporaneous
HILI return, significant at the one percent level, though the aggregate link is reduced form.

Scaling the price response by the ownership shock puts a number on the channel. A percentage
point of indexed ownership is worth about 2 percent of price on impact and about 1.7 percent in
the standing cross section, two estimates that share only the measure yet land within a quarter
of each other. Capitalized across the IXI distribution, that standing price is the 1.6 percentage
point wedge in expected returns, the standing level effect that remains once the demand surprises
stop and the transition premium fades. It is the price of passive ownership going forward, and
it holds as long as indexed ownership stays elevated. If the indexed share stabilizes, the wedge
should settle at its current level rather than continue to widen. At some point the indexed share
will be high enough that the remaining active investors set marginal valuations (Grossman and
Stiglitz, 1980; Péstor et al., 2026), and where that floor sits is the natural question to take up

next.
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A IXI construction details and realized return robustness

This appendix first works through the active share adjusted construction of IXI with a stylized
two-benchmark, three-stock example, and then collects supporting robustness on the realized

return section.

A.1 Worked example: stock level minimum across the three branches

The three IXI branches share one design rule: the benchmarked-dollar contribution to a stock is
bounded by what the holder actually holds in that stock. This subsection works through the

rule on each branch.

Fund branch, pure-passive track. Consider an S&P 500 index fund with $1,000 in AUM at
month-end ¢. The fund holds Apple worth $80 (8 percent of AUM) and the benchmark Apple
weight is 5 percent. The pure-passive contribution to Apple is min($80, $1,000 - 0.08) = $80:
the fund’s full Apple holding enters the numerator. The cap in equation (22) would bind
only if the FactSet-priced position value exceeded the AUM scaled portfolio share, which is a

price-source-alignment backstop rather than a substantive limit.

Fund branch, active share adjusted track. Now consider a non-index fund best fit to
the S&P 500 with $1,000 in AUM at month ¢. Two cases illustrate the active share adjusted

contribution from equation (10):

(1) The fund holds Apple at wf™d = 0.08 while the S&P 500 carries Apple at wPe"" = 0.05.
The benchmarked Apple contribution is $1,000 - min(0.08,0.05) = $50, not the full $80
the fund holds. The fund is over-weight Apple relative to the benchmark; only the

benchmark-equivalent piece counts as benchmarked ownership.

(2) The fund holds Apple at w'™" = 0.02 while the benchmark weight is w?**®® = 0.05. The
benchmarked Apple contribution is $1,000 - min(0.02,0.05) = $20, not $30 (which would be
the benchmark-implied attribution) and not $50 (which would be the benchmark weight
applied to AUM). The fund is under-weight Apple, so only what the fund actually holds

counts as benchmarked.
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The stock level minimum rule attributes only the benchmark-like portion of ownership that
is actually held. It cleanly handles both over-weighting and under-weighting and avoids the

phantom attribution that a naive benchmark-weight-times-AUM assignment would produce.

Strict 13F residual branch. Consider a 13F institution that passes the entity mask (Russell
3000 overlap above 0.20 in each of the three prior years) and reports $10,000 in Apple holdings on
its 13F filing. Let the residual Russell 3000 weight for Apple be 0.04 at the relevant month. The
strict 13F contribution to Apple is the component-wise minimum of the institution’s reported
Apple position and the residual benchmark dollars the institution would hold under perfect
tracking. The branch is designed conservatively: it credits a 13F institution with benchmarked
Apple ownership only up to what is jointly consistent with both the institution’s reported holdings
and the residual benchmark allocation. Component-wise minimum across all stocks prevents the
13F branch from over-attributing benchmarked dollars to any single stock, which is the residual

analog of the fund branch stock level minimum.

Why this matters. The three branches share one rule and prevent phantom attribution.
The aggregate IXI numerator can never exceed what any holder actually holds in a given stock,
which keeps the resulting (stock, month) IXI value interpretable as a share of the stock’s market
capitalization that is held under benchmark-shaped ownership. Cross-branch double-counting is
prevented at the next step by capping the aggregate ® + &% at the stock’s market capitalization

M FE before forming the ratio.

A.2 Per-fund caps, benchmark assignment, and entity masks

Section 3 describes the IXI construction at the level needed to read the rest of the paper. This
subsection collects the per-fund caps, the annual best fit-benchmark assignment algorithm, and

the 13F entity-mask details.

Per-fund caps in the pure-passive track. For an index fund f at month ¢, write vy ;; for
the dollar value of the fund’s position in stock i, computed as the fund’s reported share holding

multiplied by the FactSet-adjusted price at month ¢. Write Vy; = >, vs;; for the fund’s total
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portfolio value at month ¢. The pure-passive contribution to stock ¢ is

Vfit
szt—mln(vfztv AUMy, - Vft> (22)

The cap activates in cases where the FactSet-priced position value exceeds the fund’s reported
AUM scaled by the stock’s portfolio share. The cap guards against price misalignment between
the FactSet position data and the reported AUM. It binds on a small fraction of (fund, stock,

month) cells.

Per-fund cap in the active share adjusted track. The active share adjusted contribution

from equation (10) is bounded above by the fund’s actual position value:

cffy = min(AUM - min(wifff, wpsi™), vpi)- (23)
The bound prevents the stock level Active Share contribution from exceeding what the fund

actually holds in the stock.

Best fit-benchmark assignment. For each non-index fund f and calendar year y, the
assignment selects the benchmark b?y that maximizes the portfolio-overlap score

overlap(f,b,y) me wicuﬁi, g?ﬁgjh)v (24)

where the sum runs over all stocks n and the inputs are the fund’s average portfolio weights and
the benchmark’s average constituent weights in year y. The benchmark menu covers the major
U.S. equity index families (S&P, Russell, CRSP total-market, large style and sector indices) at
quarterly frequency.

A score-gap hysteresis rule stabilizes switches across years: the assignment retains the prior
year’s benchmark unless the current top-1 candidate’s overlap score exceeds the prior assignment’s
score by at least five percentage points. A separate declared-anchor override applies to funds that
FactSet identifies as index products whose declared benchmark exhibits an overlap of at least

0.85 with the fund’s actual portfolio; the override sets the assignment to the declared benchmark
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rather than the best fit alternative, which prevents the algorithm from switching index funds
onto incidentally high-overlap nearby benchmarks.

The selected benchmark b},y( 0 supplies the benchmark weights w};jﬁfh that enter equation (10).
Assignments are made at the start of each calendar year using only data publicly available by

January 1 minus 45 days, so the within-year assignment is no-lookahead at every analysis month

under Rule-I.

13F entity masks. Annual entity-level filters restrict the 13F branch to institutions whose
portfolios are persistently shaped like a broad market benchmark. An entity e enters the 13F
branch in year y if its mean quarterly Russell 3000 overlap exceeded 0.20 in each of the three
prior years y — 1, y — 2, and y — 3. Each yearly overlap is computed across all four quarters of
that year for entities with at least three valid quarterly filings. Using only years before y keeps

the mask strictly no-lookahead under the publication lag.

Price-revaluation convention. For every (entity, quarter, stock) cell, 13F dollars at the
quarter-end source price p; +(s) are revalued to month-¢ prices by multiplication with the CRSP
price ratio p;¢/p; ¢+(r)- The same convention applies within the fund branch through the FactSet-
adjusted price at month t. This convention ensures the numerator ®f + ®" and the denominator
ME are at the same price level. Without it, dollar quantities at source-report prices would
be divided by a current-month CRSP market cap, producing a numerator-denominator price

mismatch.

Measurement error. Two sources of measurement error are intrinsic to the construction. The
annual best fit-benchmark assignment selects a single benchmark per fund-year rather than the
underlying mixture, which recovers the dominant benchmark cleanly but introduces residual noise
on funds with mixed exposures. The 13F branch’s component-wise minimum with the Russell
3000 is a Sharpe-style style-analysis assumption rather than a direct observation of tracking
intent. Both sources affect ownership levels but leave cross sectional rankings and within firm

variation stable, which is what the empirical tests use.
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A.3 Aggregate IXI and branch decomposition

Figure 7 plots the aggregate cap-weighted IXI share of the CRSP common universe from January
2002 through November 2024, decomposed by construction branch under the contemporaneous
Rule-P read. Aggregate IXI rises from about 10 percent of market capitalization in early 2002 to
roughly 28 percent by November 2024, with the trajectory accelerating after 2013 alongside the
U.S. passive equity-fund AUM share. The pure-passive track carries the largest single component
for most of the sample, rising from about 3 percent of CRSP common in 2002 to roughly 21
percent by November 2024 and reflecting the secular rise of index funds and ETFs. The fund
branch adds the active share adjusted track on top of the pure-passive layer, capturing closet
indexing inside active fund management. The strict 13F residual branch updates on the quarterly
filing schedule and contributes roughly 0.8 percentage points of the cap-weighted total on average;
its small size reflects the conservative component-wise overlap rule that limits institutional

contribution to the benchmark-shaped portion of each entity’s portfolio.

Aggregate IXI under the active-to-passive transition
Cap-weighted share of CRSP common market capitalization held by index-linked capital, January 2002 - November 2024

20% 4

10%

0% -

2003 2005 2007 2009 2011 2013 2015 2017 2019 2021 2023 2025

Total IXI

Fund branch (PP +AS) = = = Pure-passive (PP) only 13F-strict branch

Figure 7. Aggregate IXI share of the CRSP common universe under the contemporaneous Rule-P
read, January 2002 through November 2024, decomposed by construction branch. The y-axis is indexed
dollars as a fraction of total CRSP common market capitalization. The pure-passive (PP) line covers
FactSet-labeled index funds and ETFs. The fund branch (PP + AS) adds the active share adjusted
track that captures closet indexers. The strict 13F branch is the residual layer over 13F filers outside
the fund sector. Total IXI is the sum of the fund branch and the 13F branch, capped at CRSP market
capitalization per stock-month.
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A.4 Fama-MacBeth cross sectional regressions

Table 13 reports Fama-MacBeth cross sectional regressions of monthly returns at the firm level
on the one-month-lag Rule-I firm level IXI signal with log(ME) and momentum (months t—12
to t—2) controls. The unconditional slope on lagged IXI is positive even before controls (0.028,
significant at the five percent level). Conditioning on log(ME) sharpens it to 0.035; adding
momentum (months t—12 to ¢t—2) tightens inference further at the same point estimate of 0.035.
The positive Fama-MacBeth slope is consistent with the positive realized return HILI spread
documented in Section 4. The Fama-MacBeth specification does not test the ex ante ICC wedge
of Section 5, which uses firm level implied cost of capital as the dependent variable and a different
panel-regression design.

Table 13. Fama-MacBeth cross sectional regressions of firm returns on lagged firm level IXI.

Specification Avg. N firms Slope on IXI;_; SE HAC ¢
Unconditional 4,077 0.0283** (0.0137) 2.07
Plus log(ME) 4,077 0.0352*** (0.0118) 2.98
Plus log(ME) and momentum 3,808 0.0347*** (0.0075) 4.64

Each row reports the time series average of monthly cross sectional regression slopes on the lagged firm level IXI
signal under Rule-I, with Newey-West HAC standard errors at six lags. The unconditional row regresses monthly
firm returns on lagged IXI alone; the second row adds log(ME); the third adds momentum (months ¢ — 12 to
t —2). Average N firms is the mean number of firms in the monthly cross section. Sample: January 2002 through
November 2024, 275 monthly cross sections. *p < 0.10, ** p < 0.05, *** p < 0.01.

A.5 Between-firm versus within firm decomposition

Table 14 reports the three-panel decomposition of the HILI and ICC panel referenced in Section 4.
Panel A decomposes the realized HILI spread into between firm and within firm components;
Panel B reports a parallel Mundlak decomposition of the ICC panel; Panel C interacts within
firm IXT with NYSE size tertiles in both the realized return and ICC regressions. Read together,
the three panels show that the realized HILI premium is essentially between firm, the ICC wedge
is two-margin, and the within firm return-IXI relation is recoverable once size is conditioned on.
Both margins appear inside the firm at once. When a firm’s indexed ownership rises above its
own average, its implied cost of capital falls (Panel B), while among large firms its return rises

at the same time (Panel C). The lower expected return and the higher return earned during the
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transition, the two halves of the paper’s account, hold within a single stock as much as across
stocks, and the realized gain is largest in the heavily owned mega caps where indexed demand
pushed hardest.

Table 14. Between-firm versus within firm decomposition of the HILI premium.

Panel A: HILI spread by variation source (pp per month)

Mean CAPM « FF5+MOM «
Common-sample sort 0.575 0.698"** 0.599™**
(0.236) (0.191)
Between-only sort (firm-mean IXI) 1.628 1.549*** 1.421***
(0.250) (0.221)
Within-only sort (firm-deviation IXTI) —0.127 —0.081 —0.152
(0.183) (0.155)

Panel B: ICC Mundlak decomposition

Between (firm-mean IXI)  Within (firm deviation)

Coefficient —0.1948*** —0.2315"**

(0.0151) (0.0135)
Controls Yes Yes
Month FE Yes Yes
Observations 539,006

Panel C: Within firm return-panel IXI slope by NYSE size tertile

Small tertile Middle tertile Big tertile
Within firm IXIT slope on return —0.032* 0.016 0.057***
(0.017) (0.016) (0.019)
Firm and month FE Yes
Observations 1,097,274

The sample is January 2002 through November 2024 (275 months). Panel A decomposes the value weighted
HILI sort into three variants: a common-sample sort on lagged firm level IXI (restricted to firms with at least 24
months of IXI observations); a between-only sort on each firm’s time-average IXI; and a within-only sort on the
within firm IXI deviation IXI; ; — IXI;. Panel A factor model alphas are from regressions of each HILI series on
the six factors (MKT—Rf, SMB, HML, RMW, CMA from Fama-French 2015 and MOM from Carhart 1997) with
Newey-West six-lag HAC standard errors; factor returns are from Kenneth French’s data library. Panel B reports
the Mundlak decomposition: firm-month implied cost of capital (ICC, decimal) regressed on the firm time-average
IXTI and the within firm IXI deviation, with log(me), log(B /M), and momentum controls and month fixed effects
(no firm fixed effects); standard errors double-clustered by firm and date. Panel C reports return-panel within firm
IXT slopes by NYSE size tertile, defined each month on NYSE listed firms; the small-tertile slope is the main-effect
coefficient on IXI, while the middle- and big-tertile slopes are the main effect plus the corresponding interaction
coefficient, with standard errors computed by the delta method from the clustered variance-covariance matrix.
*p <0.10, " p < 0.05, *** p < 0.01.

B Additional ICC robustness

Supporting robustness on the ex ante implied-cost-of-capital analysis of Section 5.
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B.1 Implied cost of capital construction

For each stock-month I solve for the internal rate of return r. that equates the current market cap
with the present value of projected future residual income, following Hou et al. (2012). Earnings
forecasts for one, two, and three years ahead come from pooled cross sectional regressions of net
income on total assets, dividends, a dividend-payer dummy, current earnings, a negative-earnings
dummy, and accruals. The regressions are estimated on a rolling ten-year window of Compustat
annual fundamentals; regressors are winsorized at one and 99 percent each year. Return on equity
is linearly interpolated from the year-three forecast to the 48-industry median in year twelve,
where the industry median is computed on the same rolling window excluding loss-making firms.
Book equity is projected forward through the clean-surplus relation under a constant firm-specific

payout ratio. Stock-month ICC is winsorized at one and 99 percent each month.

B.2 Size-conditional ICC and the realized-vs-expected contrast

The ICC wedge is concentrated in the small-firm bucket under a binary NYSE median cut.
Splitting each month at the NYSE median of lagged firm market cap and computing value
weighted firm ICC within each (size, IXI quintile) cell, the Q5-minus-Q1 spread within Big firms
is —0.11 percentage points per year and statistically insignificant; within Small firms, the spread
is —4.44 percentage points per year and significant at the one percent level. Table 15 reports the
underlying quintile-level value weighted ICC means and the size-conditional spreads.

The ex ante ICC wedge and the realized return spread point in the same direction under the
binary cut. The realized 5 x 5 size by IXI double sort in Section 4 (Table 4) shows the HILI
spread is positive in every NYSE size quintile and concentrates in the two smallest size groups;
the binary NYSE median double sort (Table IA.13 in Appendix IA.N) sharpens the same picture,
with the FF5 plus momentum alpha essentially zero within Big firms and 0.56 percentage points
per month within Small firms, statistically significant under Newey-West HAC inference. The
expected return compression behaves the same way: a Big-bucket wedge that is insignificant
and a Small-bucket wedge of —4.44 percentage points per year. Both the realized premium and
the ex ante wedge are small-firm-concentrated under the binary size split. Both patterns are

consistent with one channel discussed in Sammon (2025) and Bennett et al. (2020).
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Table 15. Size-conditional ICC under the fund branch IXI sort.

Panel A: Value weighted ICC by quintile (annualized %)

Q1 Q2 Q3 Q4 Q5 Q5-Q1

Big (above NYSE median) 6.102 5.795 6.067 6.014 5.992 —0.110

Small (at or below NYSE median) 10.384 8.243 6.267 5.448 5.941 —4.443
Panel B: ICC spread and HAC' t

Spread HAC ¢

Big —0.110 —0.82

Small —4.443%** —10.37

Each month, firms are split into Big (above the NYSE median of lagged firm market capitalization) and Small

(at or below the median). Within each size bucket, firms are sorted into five within-bucket rank based quintiles
on the lagged fund branch IXI signal under Rule-1. Panel A reports value weighted average annualized firm level
implied cost of capital (ICC) by within-bucket quintile, computed with the Hou et al. (2012) HVZ construction
and aggregated to the firm using share-class lagged market capitalization weights. Panel B reports the ICC spread
(Q5 minus Q1) and its Newey-West HAC t-statistic with six lags. Sample: January 2002 through May 2024 (269
monthly observations in each bucket). * p < 0.10, ** p < 0.05, *** p < 0.01.

B.3 Industry-neutral and tech-excluded ICC wedge

Table 16 reports the Q5 minus Q1 portfolio ICC spread and the firm level panel coefficient under
three cuts of the Section 5 specification. Baseline reproduces the headline. Industry-neutral
forms the portfolio quintiles within FF12 industry each month and value weights across industries
by total industry market capitalization; it adds FF12 x date fixed effects to the firm-panel
specification. Tech-excluded drops FF12 BusEq (computer hardware, software, and electronic
equipment, roughly 19 percent of ICC valid firm-months) from both the portfolio sort and the
firm-panel regression.

Industry neutralization sharpens the portfolio wedge to —2.65 percentage points per year
from the —1.58 baseline, indicating that heterogeneous industry composition partially offsets a
sharper within-industry indexing premium. Tech exclusion attenuates the spread modestly to
—1.41, still statistically significant at the one percent level. The firm-panel coefficient is stable
across all three cuts: —0.111 baseline, —0.102 industry-neutral with FF12 x date fixed effects,
and —0.097 tech-excluded. The ICC wedge is not a cross-industry compositional pattern and is
not a tech-growth-optimism artifact; it is present in non-tech firms and survives FF12 x date

fixed effects that absorb all industry-month common variation.
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Table 16. Industry-neutral and tech-excluded robustness of the ICC wedge.

Baseline Industry-neutral Tech-excluded
Panel A: Q5 minus Q1 portfolio ICC spread (pp/yr)
Spread —1.577** —2.651%* —1.408***
HAC ¢t (—9.53) (=7.60) (—6.58)
Months 269 269 269
Panel B: Firm level panel coefficient on lagged I1XI
SIXI —0.1109*** —0.1016*** —0.0974***
Cluster ¢ (—8.23) (—7.96) (—6.82)
N 597,742 597,742 486,339

Panel A reports the time series mean of the value weighted Q5 minus Q1 firm level ICC spread under the firm level
HILI sort (one-month lagged firm IXI, within month rank based quintiles, value weighted by lagged firm market
capitalization) in annualized percentage points, with Newey-West six-lag HAC t-statistics. Panel B regresses
firm-month ICC on lagged firm IXI plus log(me), log(B/M), and momentum from month ¢ — 12 to ¢ — 2, with
firm and month fixed effects and standard errors double-clustered by firm and month. The Industry-neutral
column forms within-Fama-French 12 industry IXI quintiles each month and value weights across industries by
total industry market capitalization; Panel B additionally adds Fama-French 12 industry x date fixed effects. The
Tech-excluded column drops Fama-French 12 BusEq (computer hardware, software, and electronic equipment)
from both the portfolio sort and the firm level panel. Sample: January 2002 through May 2024. The Baseline
within-firm coefficient (—0.111) differs marginally from the headline —0.118 in Table 5 because it is estimated on
the industry/tech sample, which requires Fama-French 12 industry coverage. *p < 0.10, **p < 0.05, *** p < 0.01.

B.4 IXI and Benchmarking Intensity in the ICC panel

Table 17 reports the direct ICC panel horse race between firm level IXI and Benchmarking
Intensity (BMI) from Pavlova and Sikorskaya (2023), described in Section 3.4. The sample is
the matched June firm-year panel from 2002 through 2018, the years for which the public BMI
release is available and the lagged Rule-1 IXI signal aligns to the firm level ICC panel. After
merging, winsorizing controls within year, and dropping fixed-effect singletons, the estimation
sample contains 30,787 firm-year observations. IXI and BMI are related but not interchangeable:
the firm-year Pearson correlation is 0.58 and the Spearman correlation is 0.59. Both measures
predict lower ICC in separate regressions. In the jointly included specification, the IXI coefficient
is —0.066, significant at the one percent level under double-clustered inference, and the BMI
coefficient is —0.034, significant at the five percent level. Adding BMI to the IXI only specification
attenuates the IXI coefficient by about 16 percent; adding IXI to the BMI only specification
attenuates BMI by about 18 percent. Both measures carry overlapping but non-identical return-
side information; IXI carries a larger and more precisely estimated within firm marginal effect on

the joint sample.

64



Table 17. IXI versus BMI horse race on the firm level ICC panel.

(1) IXT only (2) BMI only (3) Both
Firm IXI (lag 1) —0.0787*** —0.0660***
(0.0191) (0.0219)
BMI (June) —0.0421*** —0.0344**
(0.0140) (0.0148)
log(ME) —0.0154*** —0.0157*** —0.0147***
(0.0023) (0.0024) (0.0023)
log(B/M) 0.0128** 0.0122%** 0.0128***
(0.0015) (0.0016) (0.0015)
Momentum (£—12 to t—2) —0.0126*** —0.0123*** —0.0129***
(0.0013) (0.0012) (0.0012)
Firm FE Yes Yes Yes
Year FE Yes Yes Yes
Observations 30,787 30,787 30,787
Within R? 0.2057 0.2054 0.2077

The dependent variable is the firm value weighted implied cost of capital (ICC) in decimal form, the headline of
Section 5. Both lagged firm IXI and the June BMI from Pavlova and Sikorskaya (2023) are aggregated to the firm
(CRSP PERMCO) level using lagged share-class market capitalization weights. The standard controls (log firm
market capitalization, log book-to-market, and log return from month ¢ — 12 to t — 2) are winsorized within year at
the 1st and 99th percentiles. All specifications include firm and year fixed effects. Standard errors in parentheses
are double-clustered by firm and year. Sample: firm-year observations as of June each year, 2002 through 2018,
restricted to firm-years with non-missing IXI and BMI. * p < 0.10, ** p < 0.05, *** p < 0.01.

B.5 Size-quintile within firm ICC and pre/post-2010 demand gap

Table 18 collects two diagnostic regressions that the main text references in prose. Panel A
reports the within firm ICC regression on lagged firm IXI separately within each NYSE size
quintile, with firm and year-month fixed effects and standard controls; the within firm wedge is
concentrated in the smallest NYSE quintile, where the coefficient on lagged firm IXI is —0.104,
significant at the one percent level (cited in Section 5). Coefficients in the higher quintiles are an
order of magnitude smaller, with the only marginally significant entry sitting in Q4 at +0.027.
Panel B reports the demand gap reduced form announcement window CAR regression split at
announcement year 2010 (cited in Section 8). The pre-2010 ME-scaled gap loads at +1.03 and
is statistically insignificant; the post-2010 ME-scaled gap loads at +2.73, significant at the one
percent level under year-clustered inference. Both diagnostics support the size-conditioned and

time-conditioned readings of the main results without changing the headline conclusions.
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Table 18. Additional diagnostic tests.

Panel A: Within firm ICC by NYSE size quintile

Q1 (smallest) Q2 Q3 Q4 Q5 (largest)

Firm IXI (lag 1) —0.104*** 0.014 0.005 0.027** 0.010

(0.022) (0.012) (0.014) (0.013) (0.014)
Observations 245,320 93,168 71,485 65,401 63,774
Firm FE Yes Yes Yes Yes Yes
Year-month FE Yes Yes Yes Yes Yes
Standard controls Yes Yes Yes Yes Yes
Panel B: S€P 500 demand gap reduced form, pre/post-2010 split

Pre-2010 Post-2010

S&P demand gap (ME-scaled, z) 1.03 2.73%*

(0.76) (0.66)
Observations 130 210
Announcement-year FE Yes Yes
Event level controls Yes Yes

Panel A reports firm level ICC regressions on lagged firm IXI separately within each NYSE size quintile. NYSE
size quintile breakpoints are computed each month from NYSE listed firms only. The standard controls are log(me),
log(B/M), and momentum from month ¢ — 12 to ¢ — 2, all winsorized within month at the one-percent tails. All
Panel A specifications include firm and year-month fixed effects; standard errors are double-clustered by firm and
date. Panel B reports the S&P 500 demand gap reduced form regression on the announcement window cumulative
abnormal return (in percentage points), split at the 2010 announcement-year cutoff. The headline ME-scaled S&P
demand gap is z-scored within subsample. Event level controls are log(me), log(B/M), momentum from month
t —12 to t — 1, and a top-decile size indicator, with announcement-year fixed effects. Panel B standard errors in
parentheses are clustered by announcement year. *p < 0.10, ** p < 0.05, ***p < 0.01.

B.6 Horizon of the inclusion price response

Table 19 traces how long the demand gap price response lasts, using three designs that the main
text summarizes in one paragraph of Section 8. Panel A cumulates the abnormal return on the
demand gap across windows: the announcement window effect remains positive and significant
through about three months, fades to an imprecise estimate by one year, and the post-effective
windows show no reliable reversal. Panel B forms a calendar time portfolio of recent additions
and reports the post-effective factor-adjusted alpha; the gap weighted long minus short alpha is
negative but insignificant, and a balanced within month sort is essentially zero, so there is neither
reliable continuation nor reliable reversal once monthly returns use the actual event universe.
Panel C tests the standing valuation directly: the demand gap predicts a higher market to book
ratio about six months after inclusion but no reliable elevation at one or two years, and it does

not predict a lower standing ICC at any horizon. Together the panels show that the inclusion
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shock is demand pressure that persists for months; the long-run response is too imprecise to
identify a standing valuation shift, with no reliable reversal, while the permanent expected return
effect remains the cross sectional ICC wedge of Section 5.

Table 19. S&P inclusion demand gap: horizon of the price response and standing valuation.

Window or horizon Estimate t

Panel A: cumulative event return on the demand gap (pp per SD)

Announcement —1 through effective +1 3.08 4.74
through effective +21 3.67 3.58
through effective +63 3.56 2.59
through effective +126 2.49 1.82
through effective +252 1.82 0.73

Post-effective +2 through 421 0.60 0.78
+2 through +63 0.49 0.35
+2 through +126 —0.59 —0.43
+2 through +252 —1.26 —0.56

Panel B: calendar time post-effective portfolio alpha (annualized pp, FF5 plus momentum)
Gap weighted long minus short —4.07 —1.26
Balanced within month 0.48 0.16

Panel C: standing valuation on the demand gap, controlling the pre-event level

ICC at effective +6 (pp per year) -0.11 —0.58
effective +12 0.29 0.99
effective 424 0.08 0.27

log market to book at effective +6 0.06 2.42
effective +12 —0.05 —1.16
effective 424 0.00 —0.02

Panel A regresses the cumulative abnormal return over the stated window on the ME scaled S&P demand gap, z
scored on the regression sample, with controls for log market equity, log book to market, momentum, and a top
size decile indicator, announcement year fixed effects, and standard errors clustered by announcement year, on
the clean Siblis events. The announcement window cumulative coefficient stays positive and significant through
about three months and is too imprecise to sign at one year; the post-effective windows show no reliable reversal.
Panel B reports monthly time series alphas of a calendar time portfolio that holds clean Siblis additions in the
twelve months after the effective month and goes long high gap minus low gap, with Newey-West standard errors
at twelve lags; the gap weighted row weights by the demeaned gap and the balanced row uses a within month
median split. Monthly returns use the actual event stocks without a common share filter, so REIT and other
valid additions are retained. Panel C regresses the standing HVZ implied cost of capital, in percentage points per
year, and the log market to book ratio, at the stated post-effective horizon on the demand gap, controlling for the
pre-event level of the same outcome and the Panel A controls. Across all three panels the response persists for
months; at longer horizons it is too imprecise to identify a standing valuation shift, with no reliable reversal. The
event sample comprises S&P 500 additions between August 2002 and May 2024.

C Additional event study robustness

Supporting robustness on the S&P 500 inclusion event study of Section 7.
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C.1 Event-count accounting

The event study and demand gap sections reference several event counts as different filters are
applied. Table 20 reconciles the sequence of sample sizes used across Section 7 and Section 8.

Table 20. Event-count accounting across the S&P 500 event study and demand gap samples

Count Label Filter
490 Raw Siblis roster All S&P 500 additions between August 2002 and
May 2024 with Siblis announcement dates.
472  CRSP matched Siblis events successfully matched to a CRSP secu-
rity by ticker/name; 96.3 percent match rate.
397  Shrout-ratio computable Matched events with complete announcement

window daily returns and the share-base ratio
log(shrout,, 1 /shrout,,_1) computable.

359 Clean Siblis (headline working sample) Shrout-stability filter
|log(shrouty,+1 /shrout,,—1)] < 0.18 applied
to exclude merger/spinoff/share-base expansions
following recent IPOs. Column 1 of Table IA.8 and
Columns 1-2 of Table 10; pooled Siblis headline
is BTl = 24.65 unwinsorized and BTl = 49.39
winsorized at 1%/99%.

336 Demand-gap regression sample Clean Siblis events with nonmissing controls (log me,
log BM, momentum, size decile); the sample for the
Section 8 demand gap design (Panels A and B of
Table 11).

297  Matched-control cohort Subset of clean Siblis events with at least one
valid industry-size-B/M-matched control firm; the
matched control regression at h = 1 (Table 21).

150 Q1 best-timing subsample A separate timing cut of the 359 clean events (not
nested in the matched-control cohort): the best-
aligned events by the proxy-Siblis date gap; reported
in Column 4 of Table 10 as a timing-accuracy sharp-
ening check, with fr1 = 95.70.

Notes: Counts are unique event level. Siblis announcement dates are from Siblis Research; fallback proxy dates are
the standard five-trading-day offset from the CRSP effective date (used for 18 of 490 events, reported separately as
a robustness subsample). The matched-control chain (490 down to 297) is nested, each row inheriting the filters of
the row above; the Q1 best-timing subsample is a separate timing cut of the 359 clean events. The shrout-stability

filter excludes inclusions accompanied by mergers, spinoffs, or share-base expansions following recent IPOs (Coty
2016, Prologis 2011, Zoetis 2013, MJN 2009, Envision 2016 are the largest such cases).

C.2 Matched-control robustness

Table 21 reports the matched control event study regressions referenced in Section 7. Columns
report the one-day, one-week, one-month, three-month, six-month, and twelve-month BTl under

both the market-adjusted CAR and the matched control CAR, on the clean Siblis and Q1
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subsamples. The sample-construction details (up to five controls per event, FF12 industry
plus size-decile plus book-to-market-quintile matching, +12-month non-member exclusion, size-
weighted control-pool CAR subtraction) are described in Section 7.

Table 21. Matched-control robustness for the event study decay profile.

Market-adjusted Matched-control

h (trading days) Siblis Q1 Siblis Q1

1 (1 day) 49.39*** 95.70*** 43.10* 126.64***
5 (1 week) 39.95% 76.72%%* 30.98 109.86***
21 (1 month) 23.47 90.46** 24.56 121.49***
63 (3 months) 27.18 84.36 36.63 74.31
126 (6 months) 18.58 66.41 —10.14 —104.54
252 (12 months) —25.30 87.70 —68.92 —55.13
Observations (h = 1) 359 150 297 123

Each cell reports BTl from a regression of the cumulative abnormal return through effective day +h on the
winsorized passive event time treatment T'1 plus log(me). T'1 is the passive fund event time ownership shock from
Equation (18), winsorized at the 1st and 99th percentiles of its sample distribution. Columns (1) and (2) use
the market-adjusted CAR. Columns (3) and (4) subtract the size-weighted mean market-adjusted CAR of up to
five industry-size-book-to-market matched control firms per event. Q1 is the best Siblis-proxy timing-alignment
quartile. Standard errors are heteroskedasticity-robust. Sample: 359 clean Siblis-matched S&P 500 additions
between August 2002 and May 2024. *p < 0.10, ** p < 0.05, *** p < 0.01.

D Flow-sustainability tests

The flow-sustainability test uses a non-overlapping six-month window design. The sample
is grouped into non-overlapping six-month windows classified by the within-window sum of
AAggAUM. The bottom-quintile deceleration windows (9 windows) deliver an average cumulative
HILI of —5.13 percentage points; the remaining 35 windows deliver 5.53. The differential of 10.66
percentage points translates to roughly 1.8 percentage points per month, with Welch t = —4.07
(p = 0.001). The multi-month aggregation provides statistical power, and the non-overlapping

construction avoids the inflated-inference problem of rolling-window tests.

D.1 Stationarity and bandwidth robustness of the FD regression

The first difference aggregate regression of Section 6 survives three time series diagnostics on input

stationarity, Newey-West bandwidth choice, and the sampling distribution of the test statistic.

69



The specification is HILI; = Oé‘l-,BAAAggAUMt+’YERER£HLI+’YAEFAEF?ILI+’YﬂowAggFlOW}5ag+€t
over the 269-month sample January 2002 through May 2024.

Unit-root and stationarity tests on the four input series address the spurious-regression
concern that the levels specification of Section 6 acknowledges. The ADF test with drift (AIC-
selected lag) rejects the unit-root null at the one percent level on HILI (ADF statistic —9.0),
AggFlow (ADF statistic —10.7), and AAggAUM (ADF statistic —8.3). The KPSS test with
intercept fails to reject the stationarity null on HILI at the ten percent level and rejects only at
the five percent level on AggFlow and AAggAUM. The level series AggAUM fails the ADF test
and is rejected by KPSS at the one percent level, consistent with its near-monotone drift over
the sample and the Section 6 caveat that the level specification cannot separate the AggAUM
coefficient from a deterministic time trend. The first difference specification operates on HILI
and AAggAUM, both of which pass the ADF stationarity test.

Table 22 reports Newey-West bandwidth sensitivity on Sa across lag choices of 0 (OLS), 3, 6
(paper default), 9, and 12 months. The coefficient is 10.13 at every bandwidth, matching the
raw first difference coefficient of Section 6 (the unstandardized counterpart of the standardized
estimate in Table 8). The Newey-West ¢-statistic ranges from 2.76 at NW(12) to 3.26 at NW(0),
clearing the one percent significance bar at the shortest bandwidths and the five percent bar at
the longest. The headline result is insensitive to the bandwidth selection.

Table 22. Newey-West bandwidth sensitivity of the FD aggregate regression coefficient on AAggAUM.

Bandwidth NW(0) NW(3) NW(6) NW(9) NW(12)
Ba 10.129 10.129 10.129 10.129 10.129
NW ¢ 3.26 3.05 2.99 2.89 2.76
Observations 269 269 269 269 269

The dependent variable is HILI, the firm level value weighted Q5 minus Q1 IXI quintile spread under Rule-I, in
percentage points per month. The regressor of interest is AAggAUM,, the first difference of the passive U.S. equity
total net assets as a percentage of CRSP common-stock market capitalization. NW (k) denotes the Newey-West
HAC variance estimator with k lags; NW(0) reduces to OLS. The point estimate is invariant to bandwidth by
construction; only the standard error and resulting t-statistic change. Sample: 269 monthly observations, January
2002 through May 2024.

A stationary block bootstrap under the null of no relation between HILI and AAggAUM,
conditional on the three controls, addresses a weaker but complementary concern: that small-

sample distortion in the NW(6) sampling distribution of the observed ¢-statistic could be driving
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the significance. I draw 2,000 block-bootstrap replications of the restricted-model residuals with
a six-month block length, re-estimate the FD specification on each replication, and tabulate the
sampling distribution of the NW(6) t-statistic on Sa. The observed NW(6) t = 2.99 sits well
outside the bootstrap 95 percent band, and the two-sided bootstrap p-value rejects the null of no
relation at the one percent level.

The three diagnostics suggest that the FD coefficient and its t-statistic are not artifacts
of a nonstationary input, a bandwidth choice, or a small-sample distortion in the sampling
distribution. What the FD regression cannot do, and does not try to do, is identify a structural
elasticity of HILI to AAggAUM. The coefficient is a reduced form time series co-movement,
and the cumulative decomposition of Section 6 should be read as a statistical attribution of
the realized monthly HILI path to a component attributable to AAggAUM innovations and a

residual, not as a causal counterfactual.

E Derivation of the equilibrium price, expected return, and

shock equations

Derivation of Equations (2), (6), and (9) from the market-clearing condition, filling in the steps

skipped in Section 2.

E.1 Agent demands

Direct investors. A direct investor with CARA utility U(W) = —e~"" and initial wealth Wy
holds portfolio xp of the N risky assets. Terminal wealth is Wp = Wy + 2’5 (D — S). Under joint

normality of D, the optimal portfolio solves
max E[Wp] — IVar(Wp) = & (pn — S) — Ja’pSap.
D
The first-order condition (u — S) —yXzp = 0 yields

rp = flyE_l(u—S). (25)
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Active managers. An active manager benchmarked to index i receives compensation
w; = aR; + b(R; — RP) + ¢, where R; = z/(D — S) is fund return and R? = w/(D — 9) is

benchmark return. Substituting, terminal wealth is
Wi =Wy +c+ (a+b)zi(D—S) —bwi(D - 9).
The mean-variance objective is

max (a +b) @j(u — §) — bwi(p — ) = 3[(a + b)a; — bwi] 'S[(a + b)a; — bw].

K3

Taking the first-order condition with respect to x;:
(a+b)(p—29)—v(a+b)Z[(a+b)z; —bwi] =0 = (a+ b)z; — bw; = %Eil(u - 9),

which gives

1 b

A 1

= - 9)+ ——w;. 2
x; (a1 b) (n—295) a bw (26)

As b — o0, the manager’s penalty for benchmark deviation dominates and :x{‘ — wy;, the

benchmark portfolio. This is the passive-manager limit xf = W;.

E.2 Market clearing and equilibrium prices

Aggregating across agent types with population shares Ap, )\;4, and )\ZP , market clearing requires

z.

I I
Apxp + Z )\fle‘ + Z)\f)xf
i=1 i=1

Substituting Equation (25), Equation (26), and 2! = w;:

1 A 1 b p
AD - — 1 — bY [ 1 — E— z:| A P = T.
D 72] (n—29)+ El C b)§} (n—308)+ bw + % sWi =T
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Collecting the 71 (y — ) terms:

)\DJrZa—i-b

A1

_ b
(M—S):xfm;)\fwifzi:)\fwi.

Let A= [Ap + 3, M/ (a+ b)]fl and B, = aLer i M wi(n) + 30 M w;(n). Multiplying both
sides by vAY gives u — S = yAX(Z — B), which is Equation (2).

E.3 Expected returns and the cross sectional wedge

From Equation (2), the per-share expected excess payoff E[D,, — S,] = u, — S, satisfies
N
E[Dn - Sn] = 'VA Z Onm (i'm - Bm)a (27)

where oy, is the (n, m) element of ¥. Under the diagonal leading case ¥ = diag(c2), equation (27)
reduces to E[D,, — S| = yAc2(z,, — By). Dividing the parenthesized term by #,, and introducing

the benchmarked ownership share Z,, = B,,/Z,, yields
E[D,, — Sy = yActz, (1 - I,),

which is Equation (6). The expected excess payoff is the unconstrained baseline yAc2Z,, scaled
by the residual share fraction (1 — Z,,). Stocks with a larger benchmarked ownership share have
a smaller residual share, command a higher equilibrium price, and carry a lower ex ante expected
return.

In the general-¥ case, equation (27) introduces cross-stock terms oy, (Zy — Bp,) for m # n.
The empirical specifications include size, value, momentum, and industry controls to address the
leading factor components of this cross-stock channel, and the diagonal case carries the cross

sectional interpretation.
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E.4 Unanticipated benchmark-demand shocks

To derive Equation (9), extend the economy by adding a period ¢ = —1 at which B, is stochastic
and the market’s pricing expectation of its t = 0 realization is E*[B,]. Holding A, ¥, u, and
T fixed across the two dates, B, realizes at t = 0 and the equilibrium described in Section 2.1

obtains. Because equation (2) is linear in B, equilibrium prices at each date satisfy

Sn,—l = Hn — "YAO'Z (in - Ei1[Bn])a Sn,() = MUn — 7A072L (jn - Bn)a

in the diagonal leading case. Differencing,

Spo — Sn1 =vA0E (B, — E*1[By)) = vAo2z, (T, — E*4[T.]),

)

where the second equality uses Z,, = B, /%, and the fact that shares outstanding z,, is not
stochastic. This is Equation (9). The realized revaluation is proportional to the unanticipated
component of benchmarked ownership; the anticipated component is priced into S, 1 and does
not contribute to realized returns at t = 0. A closely related single-step result for the aggregate
B,, appears in Appendix A of Pavlova and Sikorskaya (2023).

The empirical PST decomposition in Section 6.5 separates realized HILI into an ex ante
expected component, proxied by the ICC wedge of Section 5, and an unanticipated residual
that co-moves with aggregate passive share growth. This split is empirically analogous to the
decomposition in Equation (9) under a physical-expectation proxy for the pricing expectation
E*,[]; the two differ by a second-order risk-premium shift in the CARA setting that does not

affect the qualitative comparative statics.
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Internet Appendix for “The Price of Passive Ownership”

TIA.A Sammon-style announcement-informativeness test on IXI

A parallel strand of the passive ownership literature studies firm level informativeness around
earnings announcements. Sammon (2025) shows, using Russell 1000 / 2000 reconstitution, that
higher passive ownership reduces the fundamental information incorporated into prices ahead of
announcements. Section 5 cites this work as part of the literature background for the ICC wedge.
Because the direction of the Sammon mechanism is the same as the expected return result,
a natural follow-on test is whether a Sammon-style announcement-informativeness measure
responds to IXI directly.

I build a firm-quarter panel of quarterly earnings announcements over 2001Q3 to 2023Q4,
using IBES for announcement dates and times (after-close announcements are rolled to the
next trading day), CRSP daily returns for event windows, and the IXI panel for the covariate.
The primary outcome is UNINF = |CAR[O’+1]| /oP™ the two-day absolute market-adjusted
announcement return scaled by pre-event volatility measured over the [—60, —6] trading-day
window, the Sammon-analog reading of low pre-announcement informativeness. The analysis
sample restricts to CRSP common stocks (share codes 10 and 11) on NYSE, AMEX, or NASDAQ),
and to announcements with IXI and the standard controls nonmissing, yielding 297,930 firm-

quarter observations on 9,113 unique stocks. The panel specification is

UNINF; , = a; + Ay + BIXL g1 + V' Xig + €igs

with firm and calendar-quarter fixed effects, controls for log(me), momentum (months ¢—12
to t—2), and pre-event turnover, and standard errors two-way clustered by firm and calendar
quarter.

Panel A of Table IA.1 reports the panel-FE estimates. The coefficient on lagged IXI is positive
and significant at the one percent level on every cut: 1.45 in the full sample, 2.71 pre-2020, and
2.06 post-2020. The NYSE size-tercile splits deliver 4.45, 2.69, and 1.36 in the Small, Mid, and

Big buckets, a monotone decline consistent with the Sammon prediction that informativeness
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Table TA.1. Sammon-style announcement-informativeness test on the main IXI build.

Panel A: Panel-FFE regression of UNINF on lagged 1XI

Sample period NYSE size tercile
Full Pre-2020 Post-2020 Small Mid Big
IXI (lag 1) 1.447**%* 2.714*** 2.056** 4.447+** 2.692%** 1.361***
(0.327) (0.329) (0.733) (0.856) (0.498) (0.338)
Observations 297,930 249,334 48,496 59,195 98,063 140,672
Firm FE Yes Yes Yes Yes Yes Yes
Quarter FE Yes Yes Yes Yes Yes Yes
Standard controls Yes Yes Yes Yes Yes Yes

Panel B: Matched-control SEP 500 inclusion DiD on UNINF

Primary With controls  3-day win. Pre-2020

Treated x Post —0.044 0.018 —0.074 0.065
(0.102) (0.103) (0.105) (0.109)
Observations 40,354 39,362 40,354 34,581
Pair x event FE Yes Yes Yes Yes
Quarter FE Yes Yes Yes Yes
Controls No Yes No No
Panel B (continued): Event-time DiD coefficients, omitted bin [—6, —2]
[—18,—13] [—12, 7] [+2, +6] [+7,+12]  [+13,424]  [+25,+36]
Bin x Treated —0.141 0.125 —0.057 —0.152 —0.000 —0.250
(0.191) (0.197) (0.185) (0.150) (0.159) (0.181)

The dependent variable is UNINF; , = [CAR®+!|/gP™  the two-day absolute market-adjusted announcement
return scaled by pre-event return volatility computed over the [—60, —6] trading-day window. Panel A reports the
firm-quarter panel-FE regression UNINF; ; = a; + Ag + B1X1;,q—1 + " X 4 + €;,q on the full sample, pre/post-2020
splits, and NYSE size-tercile splits assigned at the firm level using mean log market capitalization over the analysis
sample. The standard controls are log(me), momentum (months ¢ — 12 to ¢ — 2), and pre-event turnover. Panel B
reports the matched control S&P 500 inclusion DiD on UNINF using the matched panel of Section 8, with the
treated-times-post indicator and event time bin interactions relative to the omitted bin [—6, —2]. The matched
panel covers [—36, +36] months around the effective inclusion date with the [—1, +1] anticipation window excluded.
All standard errors in parentheses are two-way clustered by firm and announcement quarter. * p < 0.10, ** p < 0.05,
***p < 0.01.

loss concentrates where indexed-ownership dispersion across firms is largest.

The S&P 500 inclusion difference-in-differences on the same outcome runs on the same
matched control panel used in Section 8, with 326 treated events, 1,592 matched control pairs,
the [—36, +36]-month window, and the [—1, +1]-month anticipation window excluded. Panel B
of Table IA.1 reports the result. The primary DiD coefficient on Treated x Post is —0.044 and

statistically insignificant; with the standard controls it is 0.018; the three-day-window DiD is

—0.074; the pre-2020 subsample DiD is 0.065. None clears conventional significance. The event
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study decomposition across six month-offset bins, in the continuation of Panel B, returns null
coeflicients on UNINF x Treated at every pre-event and post-event horizon, consistent with clean
pre-trends and a precisely estimated null treatment effect. The matched control panel delivers a
tight IXT first stage in Section 8, so the DiD null on this outcome is not attributable to weak
identification.

The panel-FE correlation and the null matched control DiD point in different directions. The
cleanest reading is that the panel-FE coefficient captures cross sectional sorting on IXI that firm
and quarter fixed effects only partially absorb, and that the within-pair matched control design
provides the cleaner within firm identification on this margin. The paper therefore does not
treat announcement informativeness as a mechanism pillar despite the positive panel correlation.
The ICC wedge of Section 5 is the discount-rate test, distinct in design and outcome from the

announcement-informativeness channel.

TA.B IXI and the size and value factors

Table IA.2 places the IXI sorted HILI factor in the broader size- and value-factor discussion
by regressing HML and SMB on the excess market return with and without HILI, where HILI
is the value weighted top minus bottom IXI quintile spread of Section 4. Panel A uses the
full IXT aligned sample; Panel B the 2011-2021 window; Panel C the 2013-through-May-2024
modern-passive-era window.

HILI co-varies strongly and negatively with SMB in every window. Adding HILI to the
CAPM regression of SMB on the market loads HILI at —0.390 in the full sample (significant
at the one percent level), drives the SMB CAPM alpha from —0.364 (marginally significant) to
—0.038 in the legacy window, and from —0.368 to —0.008 in the modern window. The size-neutral
version of HILI, built by averaging within-big and within-small HILI (median ME split) into a
0.5/0.5 factor, shrinks the HILI on SMB loading to 4+0.065, insignificant. The variation in HILI
that absorbs SMB lives in its large-cap-tilted leg.

The mechanical reading is that HILI is a large-cap long short by construction, so it must share
variation with a small-minus-big factor whenever small caps underperform. The economic reading

is more direct. HILI is large-cap-tilted because passive ownership has concentrated in large caps,
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Table TA.2. Two-factor decomposition of HML and SMB using the market and HILI.

HML SMB
(1) (2) (3) (4)
Panel A: Full sample, January 2002 through November 2024
Constant —0.061 —0.081 —0.042 0.212
(0.240) (0.234) (0.156) (0.144)
MKT-Rf 0.084 0.088 0.200*** 0.151***
(0.065) (0.066) (0.036) (0.033)
HILI 0.032 —0.390"**
(0.086) (0.043)
Observations 275 275 275 275
R? 0.015 0.016 0.109 0.329
Panel B: 2011 through 2021 (legacy window)
Constant —0.394 —0.475 —0.364* —0.038
(0.368) (0.371) (0.213) (0.222)
MKT—-Rf 0.116 0.124 0.235%** 0.200***
(0.085) (0.086) (0.049) (0.044)
HILI 0.085 —0.343***
(0.067) (0.047)
Observations 132 132 132 132
R? 0.025 0.035 0.135 0.329

Panel C: January 2013 through May 2024 (modern passive-era window)

Constant —0.167 -0.271 —0.368 —0.008
(0.439) (0.401) (0.236) (0.248)
MKT—-Rf 0.032 0.040 0.202*** 0.173***
(0.099) (0.097) (0.051) (0.047)
HILI 0.102 —0.354***
(0.099) (0.046)
Observations 137 137 137 137
R? 0.002 0.013 0.102 0.332

The dependent variables are HML and SMB, the Fama-French value and size factors, in percentage points per
month. Columns (1) and (3) regress HML and SMB on the excess market return MKT—Rf. Columns (2) and (4)
add HILI as an additional right-hand side factor. HILI is the value weighted top minus bottom IXI quintile spread
under the paper’s headline specification (firm level IXI under Rule-I, one-month lag, within month rank based
quintile breakpoints, value weighted, returns winsorized at the 1st and 99th percentiles each month). All factor
returns MKT—Rf, SMB, and HML are from Kenneth French’s data library. Standard errors in parentheses are
Newey-West with six lags. *p < 0.10, ** p < 0.05, *** p < 0.01.

and HILI’s positive realized return is the price-impact signature of that concentration: Section 6.5
shows the unexpected component of HILI loads on AAggAUM at 10.46, a relation that survives
Fama-French five-factor plus momentum controls. The realized SMB shortfall over the modern

era (—0.15 percentage points per month since 2011, against a historical post-1963 mean of roughly

+0.20) is the mirror image of HILI’s transition-era surplus. The same demand-driven surprise
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that raised HILI above its expected component pulled SMB below the size-risk benchmark.

The value side of the legacy decomposition does not survive under the revised IXI. In the
full sample, the HML CAPM alpha of —0.061 is essentially unchanged when HILI is added
(—0.081), and both are statistically insignificant. The null is consistent across all three windows.
The legacy finding that HILI explained HML’s underperformance was estimated on an older
IXTI construction that loaded negatively on HML; the revised IXI’s HILI loading on HML is
statistically zero (0.032) because best fit benchmark assignment reallocates growth-declared funds
to the Growth subset and because the strict 13F non-fund branch adds benchmarked capital
from pensions and insurers whose portfolios tilt toward large-cap value names. The revised
measure spreads high-IXI attribution more evenly across the value-growth dimension than the
legacy declared-benchmark-only fund-sector measure.

The reading across both factors is that HILI shares a large-cap composition dimension with
SMB but captures a phenomenon distinct from HML. This is consistent with Section 4’s joint
size-and-indexing interpretation of the HILI spread and with Li (2022)’s account of how factor

returns blend risk premia with demand-driven components in the passive era.

IA.C Magnificent Seven exclusion

Table TA.3 reports the HILI spread with the seven largest mega-cap firms excluded (AAPL,
MSFT, Alphabet, AMZN, META, NVDA, TSLA). Excluding these seven firms reduces the mean
HILI from 0.55 to 0.42 percentage points per month, and the FF5 plus momentum alpha from
0.57 to 0.46. The Mag-7 firms carry part of the spread, but the alpha survives at the one percent
level without them. The 5 x 5 size by IXI double sort in Section 4 (Table 4) provides the standard

size-conditioned cut.

TIA.D HILI sensitivity grid

Table IA.4 reports the sensitivity of the HILI spread across alternative lag structures (one, two,
and three months), alternative bucket counts (quintiles versus terciles), alternative sample-start
dates (January 2003, January 2010, and January 2013), and the combined-IXI variant that adds

the residual 13F branch to the monthly fund branch signal. The headline configuration (Rule-I,
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Table IA.3. HILI excluding the Magnificent Seven.

Spec Months Mean (pp) CAPM « FF3 a Carhart « FF5 o FF54+MOM «

Headline (full universe) 275 0.552** 0.650*** 0.633*** 0.608*** 0.582%** 0.569***
[2.33] [2.95] [3.37] [3.15] [3.32] [3.19]

Ex-Mag-7 275 0.424* 0.536** 0.527*** 0.505%** 0.471%** 0.460***
[1.80] [2.43] [2.80] [2.61] [2.73] [2.62]

HILI is the value weighted Q5 minus Q1 spread on the firm level (CRSP PERMCO) IXI signal. The Mag-7 set covers the
seven firms AAPL, MSFT, Alphabet, AMZN, META, NVDA, and TSLA (Alphabet’s GOOG and GOOGL are a single firm).
The Ex-Mag-7 row excludes those firms each month before sorting. Columns report the mean monthly return and the alphas
from the CAPM, Fama-French three-factor, Carhart four-factor, Fama-French five-factor, and FF5 plus momentum models;
HAC t-statistics with six Newey-West lags appear in brackets below each coefficient. Factor returns are from Kenneth
French’s data library. Sample: January 2002 through November 2024, 275 monthly observations. * p < 0.10, ** p < 0.05,
¥ p < 0.01.

one-month lag, within month rank based quintile breakpoints, firm level value weighting, January
2002 start) is the first row. Every alternative lag and every alternative start window delivers a
positive HILI spread; FF5 plus momentum alphas clear the five percent bar in every row except
the tercile sort. The post-2013 subsample carries the strongest spread (mean 0.92, FF5 plus
momentum alpha 0.63), consistent with the body’s reading that the premium strengthens in the
passive era. The combined-IXI row, which adds the quarterly 13F branch to the monthly fund
branch signal, delivers a HILI mean of 0.579 and FF5 plus momentum alpha of 0.598, marginally
above the fund branch headline; firm-month signal correlation between the two reads is 0.999, so

quintile membership is virtually identical.

JTA.E Decile sort

Table IA.5 compares the headline quintile spread (Q5 minus Q1) with a decile spread (D10 minus
D1) on the same firm level panel. The decile spread carries a slightly stronger mean (0.58 versus
0.55) and a slightly stronger FF5 plus momentum alpha (0.61 versus 0.57). The result confirms

that the quintile choice is not a cherry-picked breakpoint.

IA.F Penny-stock filter

Table TA.6 excludes firm-months where no listed common share class has price above one dollar at
the end of the prior month. The mean HILI falls from 0.55 to 0.44, and the FF5 plus momentum
alpha from 0.57 to 0.42, still significant at the five percent level. Penny-priced stocks contribute

to the spread but do not drive it.
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Table TA.4. HILI sensitivity to construction choices.

Spec Months Mean (pp) CAPM « FF3 « Carhart o FF5 o FF54+MOM «
Lag 1, quintile (headline) 275 0.552** 0.650*** 0.633*** 0.608*** 0.582%** 0.569***
[2.33] [2.95] [3.37] [3.15] [3.32] [3.19]
Lag 2, quintile 275 0.547** 0.640*** 0.626*** 0.600*** 0.557*** 0.544***
[2.13] [2.62] [2.99] [2.80] [2.95] [2.84]
Lag 3, quintile 275 0.491** 0.570** 0.554%** 0.537*** 0.478*** 0.471%**
[2.08] [2.50] [2.86] [2.69] [2.81] [2.71]
Lag 1, terciles 275 0.340 0.408* 0.391** 0.379** 0.245* 0.245
[1.59] [1.97] [2.31] [2.17] [1.67] [1.64]
Start 2003-01 263 0.589** 0.716*** 0.662*** 0.640*** 0.590*** 0.570***
[2.41] [3.21] [3.36] 3.21] [3.30] [3.17]
Start 2010-01 179 0.877*** 0.994*** 0.806*** 0.775%** 0.765*** 0.717***
[2.82] [3.44] [3.45] [3.16] [3.68] [3.40]
Start 2013-01 143 0.915** 0.999*** 0.754*** 0.701** 0.715%** 0.634**
[2.46] [2.91] [2.80] [2.51] [2.88] [2.52]
Combined IXI, lag 1 275 0.579** 0.678*** 0.661*** 0.639*** 0.609*** 0.598***
[2.35] [2.92] [3.35] [3.14] [3.28] [3.16]

HILI is the value weighted high-IXI minus low-IXI quintile spread on the firm level (CRSP PERMCO) IXI signal. The
first row is the headline specification: one-month lag, within month rank based quintile breakpoints, value weighted by
lagged firm market capitalization, returns winsorized at the 1st and 99th percentiles each month, starting January 2002.
Subsequent rows vary one parameter at a time (lag, sort granularity, sample start). The final row repeats the headline
specification under combined IXI (IXI¥ 4+ ®N /ME), i.e. the active share-normalized fund branch plus the residual 13F
branch. Columns report the mean monthly return and the alphas from the CAPM, Fama-French three-factor, Carhart
four-factor, Fama-French five-factor, and FF5 plus momentum models; HAC t-statistics with six Newey-West lags appear in
brackets below each coefficient. Factor returns are from Kenneth French’s data library. * p < 0.10, ** p < 0.05, *** p < 0.01.

Table TA.5. HILI under quintile and decile sorts.

Spec Months  Mean (pp) CAPM « FF3 a Carhart o FF5 o FF5+MOM «

Quintile (Q5—Q1) [headline] 275 0.552** 0.650*** 0.633*** 0.608*** 0.582%** 0.569***
[2.33] [2.95] [3.37] [3.15] [3.32] [3.19]

Decile (D10—D1) 275 0.581** 0.680*** 0.667*** 0.663*** 0.608*** 0.608***
[2.17] [2.73] [2.92] [2.87] [2.82] [2.81]

HILI is the value weighted top minus bottom IXI spread on the firm level (CRSP PERMCO) IXI signal. The quintile spread
is the headline Q5 minus Q1 specification. The decile spread is D10 minus D1. Both use within month rank based breakpoints
and weight firm returns by lagged market capitalization. Columns report the mean monthly return and the alphas from the
CAPM, Fama-French three-factor (Fama and French, 1993), Carhart four-factor (Carhart, 1997), Fama-French five-factor
(Fama and French, 2015), and FF5 plus momentum models; HAC ¢-statistics with six Newey-West lags appear in brackets
below each coefficient. Factor returns are from Kenneth French’s data library. Sample: January 2002 through November
2024, 275 monthly observations. * p < 0.10, ** p < 0.05, *** p < 0.01.

Table TA.6. HILI excluding penny stocks.

Spec Months Mean (pp) CAPM « FF3 « Carhart o FF5 o FF54+MOM «

Headline (full universe) 275 0.552** 0.650*** 0.633*** 0.608*** 0.582%** 0.569***
[2.33] [2.95] [3.37] [3.15] [3.32] [3.19]

Ex-penny (|pre| > $1) 275 0.435* 0.511** 0.497** 0.482** 0.424** 0.418**
[1.86] [2.27] [2.57] [2.43] [2.33] [2.26]

HILI is the value weighted Q5 minus Q1 spread on the firm level (CRSP PERMCO) IXI signal. The Ex-penny row excludes
firm-months in which no listed common share class has |prc| > $1. Columns report the mean monthly return and the alphas
from the CAPM, Fama-French three-factor, Carhart four-factor, Fama-French five-factor, and FF5 plus momentum models;
HAC t-statistics with six Newey-West lags appear in brackets below each coefficient. Factor returns are from Kenneth
French’s data library. Sample: January 2002 through November 2024, 275 monthly observations. * p < 0.10, ** p < 0.05,
¥ p < 0.01.
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IA.G Placebo permutation of 71

Table IA.7 reports a placebo permutation test on the event study headline specification. For
each of two samples (Siblis pooled winsorized and Q1 best-timing), 7’1 is randomly shuffled
across events, the headline regression CAR_ short ~ T'1 + log me is re-estimated each iteration,
and the heteroskedasticity-robust ¢-statistic on 71 is recorded. The procedure is repeated 1,000
times with a fixed seed to generate a null distribution of ¢-statistics under the hypothesis that
T1 carries no information about short window CAR.

The actual Siblis pooled t-statistic of 2.90 sits in the 99.5th percentile of the null |¢| distribution,
delivering a two-sided placebo p-value of 0.005. The Q1 best-timing ¢ of 3.87 exceeds every
one of the 1,000 permutations, delivering p < 0.001. Both cells reject the placebo null at the
one percent level. The test confirms that the headline t-statistics are not artifacts of correlated
noise between T'1 and the control variables that would show up equivalently under a random
reassignment of T'1.

Table TA.7. Placebo permutation test on the event study headline.

Sample n gactual Null ps Null median Null pos Placebo p
Siblis (pooled, winsorized) 359 2.90 -1.73 0.00 1.67 0.005***
Q1 (best-timing) 150 3.87 —1.67 —0.04 1.67 < 0.001***

For each sample, the winsorized passive event time treatment 7'1 is randomly shuffled across events 1,000 times,
the headline regression of the announcement window cumulative abnormal return on 7'1 and log(me) is re-estimated
at each iteration, and the heteroskedasticity-robust ¢-statistic on 7T'1 is recorded. The reported null distribution
percentiles are computed across the 1,000 placebo t-statistics. The two-sided placebo p-value is the share of
permutations with [t™"] > [¢*°*"#!|, Random seed: 20260511. * p < 0.10, **p < 0.05, *** p < 0.01.

JTA.H Treatment-variable robustness

The short window event study in Section 7 uses the event time passive fund ownership shock
T155>, of equation (18). Table IA.8 reports five alternative treatment constructions on the clean
Siblis and Q1 best-timing samples. All treatments are winsorized at the 1%/99% percentiles of
their sample distribution to match the headline specification.

The first alternate replaces the passive subset with all FactSet fund holdings (the gross
fund event time variant). The treatment-CAR slope drops from 49.39 on the headline to 10.54

on Siblis, and from 95.70 to 24.60 on Q1; only the headline passive-subset estimates clear the
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conventional bar. Restricting to passive funds halves the treatment standard deviation while
preserving the mean, lifting the t-statistic by a factor of about 2.5. Active-fund trading around
inclusion adds noise that the headline filter removes.

The remaining four alternates probe the Rule-I IXI panel of Section 3 as a measurement
source. Under Rule I's 45-day public-availability lag, IXI at month m + 1 reflects fund holdings as
of month m — 1. The narrow Rule-I window [IXIfng(m + 1) — IXIgynq(m — 1)] therefore captures
the holdings change between m — 3 and m — 1, which is pre-event under typical Siblis-CRSP
timing; the cross section of that pre-event variable is mostly an inverse proxy for pre-existing
passive ownership. The narrow Rule-1 treatment delivers 51.17 on Siblis and 47.85 on Q1,
broadly positive on Siblis (consistent with the “demand gap” intuition that low pre-event passive
ownership predicts larger CARs) but underpowered on the timing-cleanest Q1 subsample.

The wider Rule-I window [IXIgynq(m + 3) — IXIgng(m — 1)] captures the post-event holdings
change once the 45-day lag has elapsed. Its treatment-CAR slope is negative: —41.91 on Siblis
(significant at the five percent level) and —21.98 on Q1 (not significant). The same window
applied to the full IXI delivers a similar pattern (—42.24 on Siblis). The negative sign comes
from the size correlation: under Rule-I-public IXI, large inclusions show large dollar fund inflows
but only modest percentage CARs. The 13F branch wide-window treatment is noisy on both
samples (—110.94 on Siblis and +96.79 on Q1, both statistically insignificant), reflecting the
quarterly cadence of 13F filings that does not align with the event window.

The contrast confirms the design choice in Section 7: the event time as-of passive treatment,
valued at the pre-event price, isolates the actual inclusion-driven passive fund rebalancing in a
way that no Rule-I-anchored alternate replicates. The Rule-I panel remains the right object for
the monthly HILI and ICC tests where strict no-lookahead discipline is the binding constraint,

but it is not the right object for an event study with a public announcement date.

IA.I Pre-event fund-sponsor concentration

Table IA.9 reports the continuous 7'1 x concigpp, » specification referenced in Section 7, on both
the market-adjusted and the matched control outcomes across the clean Siblis and Q1 samples.

The concentration measure is the share of a stock’s pre-event passive ownership held by the
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Table TA.8. Event-study treatment robustness.

Treatment Siblis Q1 best-timing
(1) (2)
T1¢ene (paper headline) 49.39"+ 95.70%**
(17.01) (24.72)
T18.2% (gross fund, event time) 10.54 24.60
(9.10) (18.07)
Tlmﬂ_e{’m_i_l] (Rule-I narrow) 51.17** 47.85
(24.09) (39.77)
Tlff,‘;lfim 13 (Rule-I wide) —41.91* —21.98
(17.23) (21.25)
T2 g (Full IXT, wide) —42.24* —~19.63
(16.52) (21.02)
T3[131F71)m+3] (13F branch, wide) —110.94 96.79
(111.82) (155.89)
Observations 359 150

The dependent variable is the market-adjusted short window cumulative abnormal return from announcement day
—1 through effective day +1, in percentage points. All specifications include log(me) as a control. Each treatment
is winsorized at the 1st and 99th percentiles of its sample distribution. The paper headline (71225 ) is defined

event
in Equation (18) and restricts to index funds, valuing the as-of share change at the pre-event price pe,m—1. The

five alternate constructions replace the headline object with: the gross fund event time variant (no index fund
restriction); the Rule-I fund branch IXI jump over the narrow [m — 1, m + 1] and wider [m — 1,m + 3] windows;
the full IXI Rule-I jump over [m — 1,m + 3]; and the 13F branch Rule-1 jump over [m — 1,m + 3]. The Rule-I
alternates use the IXI dense panel under the strict 45-day public-availability lag of Section 3; under that timing,
the narrow [m — 1,m + 1] window captures pre-event holdings rather than the post-event rebalancing, which
first becomes public at m + 3. Standard errors in parentheses are heteroskedasticity-robust. Sample: 359 clean
Siblis-matched S&P 500 additions between August 2002 and May 2024. * p < 0.10, ** p < 0.05, *** p < 0.01.
top-five fund-sponsor parent families at month m — 1, built by aggregating event time index
fund holdings to the ultimate-parent-entity level via FactSet’s entity-structure mapping. The
Siblis-sample mean is 91.3 percent, reflecting the well-known dominance of Vanguard, BlackRock,
and State Street in U.S. equity passive ownership; the measure concigpp . is centered at this
mean and rescaled to ten-percentage-point units.

Two patterns emerge. First, concentration is a strong level shifter on inclusion CARs: a
ten-percentage-point higher pre-event top-five sponsor share is associated with 5.34 additional
percentage points of market-adjusted announcement window CAR on the pooled Siblis sample,
and 4.70 percentage points on Q1, both significant at the one percent level. The discrete
top-tercile indicator delivers comparable magnitudes (4.26 percentage points on Siblis; 4.71

on Q1). Second, the T'1 elasticity is attenuated where sponsor concentration is high. The

continuous interaction 7’1 x concygpp,c is —84.18 on Siblis (significant at the one percent level)
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and —101.82 on Q1 (marginally significant); the discrete T'1 X 1pighcone 18 —103.32 on Siblis and
—149.59 on Q1, both significant at the one percent level. Dominant passive sponsors appear to
absorb inclusion-driven rebalancing more smoothly than the diffuse fringe of small index funds,
so a given realized T'1 produces a smaller per-unit price response when concentration is high.
The two patterns are consistent: high sponsor concentration is associated with both a higher
baseline announcement window CAR (consistent with persistent ownership-level effects from a

concentrated benchmarked clientele) and a lower marginal CAR per unit of realized passive fund

rebalancing.
Table IA.9. Pre-event fund-sponsor concentration heterogeneity.
(1) Siblis (2) Q1 (3) Sib. MC (4) Q1 MC (5) Siblis (6) Q1
C ARshort C ARshort C ARmatch C ARmatch C ARshort C ARshort
T1 31.29* 78.54*** 21.76 109.17%** 74.48%** 134.96%**
(16.41) (23.62) (22.02) (22.93) (22.23) (28.56)
T1 x concippp,. —84.18*** —101.82% —71.77 —196.72*
(29.04) (56.03) (89.25) (113.68)
T1 X 1nighCone —103.32*** —149.59***
(27.27) (40.04)
CONC1Opp,c 5.34%** 4.70%** 5.09%** 5.84***
(1.13) (1.59) (1.48) (1.89)
].highConc 4.26%** 4,71
(0.93) (1.25)
log(me) 2.67%** 0.86 2.79%** 0.35 2.23** 0.59
(1.01) (1.49) (1.04) (1.23) (1.03) (1.48)
Observations 359 150 297 123 359 150
R? adj. 0.136 0.158 0.112 0.247 0.127 0.191

The concentration measure is the share of a stock’s pre-event passive ownership held by the top-five fund-sponsor
parent families at month m — 1, computed from event time index fund holdings aggregated to the ultimate-parent
level using FactSet’s entity-structure linking tables (99.7 percent of passive rows map to a distinct ultimate parent;
unmatched funds are treated as their own parent). conciopp,c is this measure centered at the Siblis-sample mean
(91.3 percent) and rescaled to 10-percentage-point units. lhighconc flags the top-tercile concentration cell. Columns
(1) and (2) use the market-adjusted announcement window CAR from day —1 through effective day +1. Columns
(3) and (4) use the matched control CAR at one trading day past effective. Columns (5) and (6) use the discrete
high-concentration interaction. 7'1 is the passive event time treatment from Equation (18), winsorized at the
1st and 99th percentiles. Siblis columns use the clean Siblis-matched events; Q1 columns restrict to the best
Siblis-proxy timing-alignment quartile. Standard errors in parentheses are heteroskedasticity-robust. The event
sample comprises S&P 500 additions between August 2002 and May 2024. * p < 0.10, ** p < 0.05, *** p < 0.01.
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TA.J Heckman selection correction

Section 5 reports that ICC coverage of the HILI universe rises from 32 percent of firm-months
in Q1 to 80 percent in Q5 (or 45 percent to 85 percent in market-cap terms), a selection
asymmetry driven by Compustat and IBES input availability for the Hou-van-Dijk-Zhang ICC
construction. Table TA.10 applies a Heckman two-stage selection correction to the firm level
panel regression. The first-stage probit regresses an ICC availability indicator on lagged log firm
market capitalization, the log price of the dominant share class, NYSE and NASDAQ exchange
flags (any-share-class rule), and the rolling eleven-month firm level return standard deviation,
on the firm-month panel with valid one-month-lag IXI. The second stage regresses firm ICC on
lagged firm IXI and standard controls, optionally augmented with the inverse Mills ratio from
the first stage and optionally with month fixed effects.

The Stage 1 probit delivers strongly significant coefficients on log firm ME, the NYSE and
NASDAQ exchange flags, the rolling firm level return volatility, and the dominant-class log-price.
The inverse Mills ratio in the second stage loads negatively at —0.056 in the pooled specification
(H1) and —0.043 once month fixed effects are added (H2), both significant at the one percent
level, confirming that selection is systematic.

Column (HO) of Table IA.10 reports the pooled-OLS baseline without firm fixed effects:
BIXI = —0.015, close to zero. The firm level universe pulls a wide cross section of small firms with
low IXI into Q1, and pooled OLS with log(ME), log(B/M), and momentum controls absorbs
much of the cross sectional IXI and ICC slope. Column (H1) adds the IMR; the IXI coefficient
stays near zero at —0.006. Column (H2) adds month fixed effects alongside the IMR, recovering
a strongly negative coefficient of —0.177, significant at the one percent level. The headline ICC
wedge in Section 5 relies on firm and month fixed effects (Table 5); the Heckman exercise here
demonstrates that the wedge survives a two-stage selection correction once month fixed effects

are included to absorb time-varying selection.

JA.K Alternative ICC constructions

The Section 5 headline ICC uses the Hou-van-Dijk-Zhang methodology, which projects earnings

from a pooled cross sectional regression on Compustat inputs rather than using analyst forecasts.
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Table TA.10. Heckman selection correction on the firm level ICC panel.

(HO) Pooled OLS (H1) + IMR (H2) + IMR + month FE
IXI (lag 1) —0.01509 —0.00647 —0.17671***
(0.01030) (0.01039) (0.01141)
log(firm ME) —0.01760*** —0.02295*** —0.01831***
(0.00077) (0.00087) (0.00081)
log(B/M) 0.00301*** 0.00210** 0.00602***
(0.00085) (0.00085) (0.00081)
Momentum (¢—12 to t—2) —0.02750*** —0.02343*** —0.02316***
(0.00188) (0.00189) (0.00126)
Inverse Mills ratio —0.05566*** —0.04271***
(0.00650) (0.00616)
Month FE No No Yes
Observations 614,794 614,794 614,794
R? 0.3464 0.3525 0.4270

The dependent variable is firm-month implied cost of capital (ICC) in decimal form. The Heckman selection
model estimates a Stage 1 probit of ICC availability at the firm-month cell on lagged log firm market capitalization,
log price of the dominant share class, any-class NYSE and NASDAQ exchange flags, and the rolling 11-month firm
level return standard deviation, on the wide firm-month base with valid one-month lagged IXI. Stage 2 regresses
firm ICC on lagged firm IXI plus controls and the inverse Mills ratio from Stage 1. Column (HO) is the pooled OLS
baseline without Heckman correction. Column (H1) adds the inverse Mills ratio. Column (H2) adds month fixed
effects. Standard errors in parentheses are double-clustered by firm (CRSP PERMCO) and month. Sample: the
firm-month panel conditional on non-missing firm ICC, January 2002 through May 2024. *p < 0.10, ** p < 0.05,
***p < 0.01.

Table TA.11 reports the Q5-minus-Q1 portfolio ICC spread and the firm level panel regression of
ICC on lagged IXI plus standard controls under three ICC constructions: HVZ (the headline),
Easton PEG (Easton 2004, a closed-form ICC using one- and two-year-ahead IBES EPS forecasts
and current price), and Gebhardt-Lee-Swaminathan (GLS 2001, a residual-income model with
a 12-year horizon using IBES forecasts for years one through three and industry-median ROE
as the terminal anchor). All three ICCs are winsorized cross sectionally at the 1st and 99th
percentiles each month.

The portfolio-level Q5-minus-Q1 ICC spread is negative and significant at the one percent
level under all three ICC constructions: HVZ at —1.60 percentage points per year, Easton PEG
at —2.44, and GLS at —0.94. PEG amplifies the wedge magnitude because it picks up near-term
forecast optimism cycles; GLS dampens it because the 12-year residual-income horizon and the
industry-median ROE terminal anchor compress cross sectional variation. The portfolio wedge

is therefore robust in sign and significance across the three ICC constructions; the magnitude

is larger under PEG and somewhat smaller under GLS. The pooled-OLS panel coefficients on
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lagged firm IXI without firm fixed effects are essentially zero under HVZ (—0.015) and GLS
(4+0.003), and significantly negative under PEG (—0.067). The pooled-OLS pattern mirrors the
firm level Heckman result in Appendix IA.J: the firm level cross section absorbs much of the IXI
and ICC slope into the size and momentum controls, and the wedge becomes visible once firm
and month fixed effects are added (Table 5, columns 2-4).

A complementary robustness check augments the firm-panel ICC regression with standard
firm-characteristic controls (operating profitability, leverage, payout yield, and asset-growth-based
investment). The lagged-IXT coefficient remains negative and highly statistically significant across
the augmented specifications, with magnitudes close to the headline within firm coefficient. The
within firm wedge survives standard expected return predictors and is not a firm-quality or
firm-maturity artifact.

Table TA.11. Alternative ICC constructions on the firm level HILI sort.

HVZ Easton PEG GLS
Panel A: Q5 minus Q1 portfolio ICC spread (pp/yr)
Spread —1.601*** —2.442%** —0.941***
HAC ¢ (—9.50) (—8.81) (=5.73)
Months 262 262 261
Panel B: Pooled-OLS panel coefficient on lagged IXI
Brxt —0.0151 —0.0672*** 0.0028
Cluster ¢ (—1.46) (—4.83) (0.50)
N 610,319 368,378 352,971

Each firm level construction is the value weighted aggregate of the corresponding monthly ICC across listed
share classes. HVZ is the Hou et al. (2012) headline construction; Easton PEG is the closed-form Easton (2004)
approach using one- and two-year-ahead IBES EPS forecasts; GLS is the residual-income model of Gebhardt et al.
(2001). Panel A applies the firm level HILI sort (one-month lagged firm IXI, within month rank based quintiles,
value weighted by lagged firm market capitalization) to each ICC construction and reports the time series mean of
the within month Q5 minus Q1 spread in annualized percentage points, with Newey-West six-lag HAC t-statistics.
Panel B regresses firm-month ICC on lagged firm IXI plus standard controls (log(me), log(B/M), and momentum
from month ¢ — 12 to ¢t — 1), pooled OLS with no fixed effects, with standard errors double-clustered by firm and
month. Sample: August 2002 through May 2024; the August start (262 months) explains the small difference
between the HVZ Q5 minus Q1 spread of —1.60 here and the —1.58 in the headline tables, which begin in January
2002. *p < 0.10, ** p < 0.05, *** p < 0.01.

IA.LL Conditional flow projection

Figure IA.1 projects cumulative HILI under three flow scenarios using the first difference

specification from Section 6, with controls held at their post-2013 means. Bootstrap 95 percent
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bands come from a 6-month block bootstrap with 1,000 replications. Bootstrap uncertainty
reflects the regression’s coefficient uncertainty rather than uncertainty about the realized flow

path itself, and the projections should be read as conditional what-ifs rather than forecasts.
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Figure IA.1. Conditional projection of cumulative HILI over a sixty-month horizon under three flow
scenarios. The projection uses the first difference aggregate regression from Section 6 that relates HILI
to AAggAUM, with ¢t = 2.99. Controls (ERHILI7 AEFTM Jagoed AggFlow) are held at their post-2013
means. Solid lines are bootstrap medians and shaded bands are 95 percent confidence intervals from
a 6-month block bootstrap on the first difference regression with 1,000 replications. Baseline scenario:
AAggAUM continues at its 2013-2024 average per-month rate. Deceleration scenario: monthly AAggAUM
is halved. Stagnation scenario: AAggAUM goes to zero. The projection is a reduced form application of
the existing coefficient and does not estimate or use a demand-system framework.

IA.M Calibrated passive flow stabilization scenarios

Figure IA.2 and Table TA.12 project the cumulative HILI path under three calibrated scenarios
for post-2013 aggregate passive share growth. The exercise uses the Section 6.5 decomposition
HILI; = EtICC + UNEX;. For each scenario S that fixes a value AAggAUMf for ¢t > Jan 2013,

the counterfactual monthly return is
HILIY = HILL — Sunex (AAggAUM, — AAggAUMY), (28)

where Byunex is the PST coefficient from the regression of UNEX on AAggAUM with the FD-

equation controls. Pre-2013 paths coincide with realized HILI by construction. The reported
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endpoints use the full sample BUNEX = 10.46; the table also reports the pre-2013 calibration

BUNEX = 8.98 as an out of sample robustness anchor.
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Figure IA.2. Cumulative HILI under calibrated post-2013 passive flow stabilization scenarios, January
2002 through May 2024 (indexed to 100 at January 2002). The dotted gray line marks the January 2013
scenario break date. Realized HILI is the value weighted IXI quintile spread compounded month by
month. The ICC expected anchor compounds the Section 5 expected return wedge. The three scenarios
replace AAggAUM, for ¢t > Jan 2013 with the indicated constant value and apply the PST decomposition
coefficient BUNEX = 10.46. The figure reports conditional projections under alternative passive share
growth paths; it holds the estimated relation fixed and does not solve a full equilibrium counterfactual.

The realized cumulative HILI path reaches 380.4 (4280 percent) over the sample. Holding
AAggAUM constant at its post-2013 average produces an essentially identical path of 382.2:
surprise volatility around the mean cancels in the cumulative aggregate, so what matters for the
cumulative endpoint is the average post-2013 growth rate, not the monthly timing of deviations
around that average. Continuing passive growth at the pre-2013 trend (about half of the post-2013
average) cuts the cumulative path to 246.9. Hard stabilization at AAggAUM = 0 delivers a
cumulative path of 155.3 (455 percent), against the ICC expected anchor of 70.2 (—30 percent).
Under the more conservative pre-2013 calibration the corresponding stabilization endpoint is
176.4 (+76 percent). The realized transition premium is therefore concentrated in the post-2013

acceleration window, and the stabilization scenarios bracket the order of magnitude by which
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the realized path would moderate toward the expected return anchor in a stabilized passive flow
regime.

Table IA.12. Cumulative HILI under calibrated post-2013 passive flow stabilization scenarios.

Full-sample /3 Pre-2013 3

Scenario Endpoint Cumulative Endpoint Cumulative
Realized HILI 380.4 +280.4% —

ICC expected anchor 70.2 —29.8% —

Post-2013 average growth (A = 0.063) 382.2 +282.2% 382.0 +282.0%
Pre-2013 trend growth (A = 0.032) 246.9 +146.9% 262.6 +162.6%
Hard stabilization (A = 0) 155.3 +55.3% 176.4 +76.4%
The exercise applies the decomposition HILI; = FI°® + UNEX; from Section 6.5. Each scenario replaces realized

AAggAUM, with a constant value for ¢t > January 2013 and computes HILI,ff = HILIL; — BUNEX(AAggAUMt -
AAggAUM®"#™?)  then compounds from 100 at January 2002 through May 2024. Pre-2013 paths coincide with
realized HILI by construction. The Full-sample column uses Sungx = 10.46 from the full sample regression; the
Pre-2013 column uses 8.98 as the out of sample robustness calibration. The exercise is a conditional projection
that holds the estimated reduced form relation fixed and varies the passive share growth path; it does not solve a
full equilibrium.

The exercise is a conditional projection, not an equilibrium counterfactual. It holds the
PST regression coefficient fixed and varies the passive share growth path; it does not solve a
demand-system equilibrium, restate prices at the stock level, or re-estimate expectations under
the counterfactual. The Section 6.6 reading is the right interpretive frame: under fully anticipated

or stabilized passive growth, the revaluation component identified in Section 6.5 fades, and the

Section 5 expected return wedge is the forward-looking object.

IA.N Binary NYSE median double sort

Table TA.13 reports the binary NYSE median Big/Small double sort on IXI quintiles under
the headline one-month-lag specification with within month return winsorization. Within Big,
the HILI FF5 plus momentum alpha is essentially zero (—0.02); within Small, the alpha is
0.56 percentage points per month and statistically significant at the five percent level under
Newey-West HAC inference. The binary cut shows the realized HILI premium concentrates in
the small-firm bucket. The 5 x 5 size by IXI double sort in Section 4 (Table 4) provides the

granular size-conditioned cut and shows the HILI spread is positive in every NYSE size quintile.
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Table IA.13. Binary NYSE median Big/Small x IXI quintile sort.

Size Stocks/mo Months Mean (pp) Sharpe (ann.) CAPM « FF3 FF5 FF5+MOM o

Big 945 275 —0.011 —0.017 0.005 —0.004 —0.030 —0.021
[—0.07] [0.03] [-0.02]  [-0.21] [~0.15]

Small 3,132 275 0.864*** 0.766 0.636** 0.665*** 0.505** 0.555**
[3.50] [2.39] [2.81] [2.25] [2.47]

Each month, firms are split into Big and Small using the NYSE median of lagged firm market capitalization: Big is firms
above the median, Small is at or below. Within each size bucket, firms are sorted into five within-bucket rank based quintiles
on lagged firm level IXI under Rule-I; HILI is the top minus bottom value weighted spread, reported in percentage points
per month. Firm returns are winsorized at the 1st and 99th percentiles each month for consistency with the headline
specification. Columns report the mean, annualized Sharpe ratio, and alphas from the CAPM, Fama-French three-factor,
Fama-French five-factor, and FF5 plus momentum models; HAC t-statistics with six Newey-West lags appear in brackets
below each coefficient. Factor returns are from Kenneth French’s data library. Sample: January 2002 through November
2024, 275 months. *p < 0.10, ** p < 0.05, *** p < 0.01.

IA.O Factor-placebo test on the FD aggregate regression

A complementary placebo test asks whether AAggAUM loads on HILI specifically or on any
large long short spread over the same window. Table IA.14 reports the FD specification with the
same three controls and five standard Fama-French factor returns (HML, SMB, MOM, RMW,
CMA) as alternative dependent variables, alongside HILI. HILI is the strongest AAggAUM
co-mover among the six candidates, with a coefficient of 10.13 that exceeds HML by 10 percent
and CMA by 76 percent. SMB, MOM, and RMW load near zero and are statistically insignificant,
which rules out size, momentum, and profitability as mechanical counterparts of passive share
growth. HML (9.21) and CMA (5.76) load positively and significantly, consistent with passive
flows concentrating in mature, value-tilted, low-investment firms whose characteristics overlap
with deep indexed ownership without being equivalent to it. The placebo confirms that the FD
co-movement is not a mechanical artifact of the standard factor set: HILI is the dominant time

series partner of passive share growth among standard long short candidates over the sample.

IA.P 1ICC wedge under a counterfactual no-passive price

The expected return wedge of Section 5 is computed from observed prices, which are elevated on
high-IXI stocks by passive demand. A counterfactual that removes passive flows must therefore
let the wedge move rather than hold it fixed. This appendix re-solves the Hou et al. (2012)
implied cost of capital at a counterfactual price, ME%f = ME,, e *™XIn removing a price elevation

proportional to indexed ownership while holding the accounting forecasts fixed. Because the book-
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Table TA.14. Factor placebo on the first difference aggregate regression.

HILI HML SMB MOM RMW CMA
Coefficient 10.129*** 9.205*** 0.879 2.143 2.546 5.760***
SE (3.390) (3.379) (2.721) (4.410) (2.205) (2.070)
NW ¢ 2.99 2.72 0.32 0.49 1.15 2.78
Observations 269 269 269 269 269 269

Each column regresses a different dependent variable (HILI or a placebo factor) on a common right-hand side:
AAggAUM,, ER"T™™ AEF™™ and lagged AggFlow, ;. The table reports the coefficient B(AAggAUM) on the
change in the passive AUM share in each specification. HILI is the firm level value weighted Q5 minus Q1 IXI
quintile spread under Rule-I. HML, SMB, MOM, RMW, and CMA are the Fama-French and Carhart factor
returns from Kenneth French’s data library. Sample: 269 months, January 2002 through May 2024. Newey-West
HAC standard errors with six lags. *p < 0.10, ** p < 0.05, *** p < 0.01.

equity and ROE forecasts that enter the valuation are price-independent, the re-solve isolates
the discount rate consistent with the lower counterfactual price. The procedure reproduces the
headline pipeline: re-solve at the stock level, winsorize at the one and ninety-nine percent points
by month, value weight to the firm level, and take the within month value weighted Q5 minus
Q1 spread on the firm level IXI sort. Table IA.15 reports the wedge across elevation intensities.
At k = 0 the wedge reproduces the headline —1.58 percentage points per year. The wedge
reaches zero at k ~ 1.7, where the implied price elevation removed from the high-IXI leg is about
29 percent and that on the low-IXI leg is about one percent. Read through Corollary 1, the
grid is the capitalization mapping from the ICC wedge to the price multiplier rather than a
free search: the wedge-zeroing k is the log-price multiplier itself, about 1.7, while the elevation
spread divided by the IXI spread gives a haircut multiplier of about 1.45 percentage points of
price per percentage point of indexed ownership; the implied residual-demand elasticity is the
inverse, roughly 0.6 in log-price units and 0.7 in haircut units. Capitalizing the —1.58 wedge at
this multiplier implies an effective duration of about 18 to 21 years, consistent with the sample
discount rate of about 9 percent and long-run growth of three to four percent. The expected

return wedge is thus the standing valuation consequence of a passive-driven price elevation

concentrated in heavily indexed stocks.
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Table TA.15. ICC wedge under a counterfactual no-passive price. Each row removes a passive-driven
price elevation proportional to indexed ownership, MEfLf = ME,, e *™XIn and re-solves the Hou et al.
(2012) implied cost of capital with the accounting forecasts held fixed. The table reports the resulting
value weighted Q5 minus Q1 ICC wedge (annualized percentage points) on the headline firm level IXI
sort, and the implied price elevation removed from the high-IXT (Q5) and low-IXI (Q1) legs. At k =0
the wedge reproduces the headline —1.58. The wedge reaches zero at x ~ 1.7, an elevation of about 29
percent on the high-IXT leg.

K Q5 minus Q1 ICC wedge Qb elevation removed Q1 elevation removed
(pp/yr) (%) (%)

0.0 -1.577 0.0 0.0

0.5 -1.157 9.5 0.3

1.0 -0.706 18.1 0.5

1.5 -0.223 25.9 0.8

2.0 0.295 33.0 1.1

2.5 0.851 39.4 1.4

Break-even 0 29.0 1.0

(k=1.71)

The accounting forecasts (book equity and ROE paths) entering the HVZ valuation
are price-independent, so the re-solve isolates the discount rate consistent with the
counterfactual price. The exercise lets the expected return anchor move with the
counterfactual rather than holding it fixed. Sample January 2002 through May 2024.

IA.Q Long horizon outcomes on the matched inclusion panel

A natural question is whether the same cross sectional variation that delivers a significant short
window CAR response in Section 8 also predicts long horizon outcomes. Two designs run this
test on the main IXI matched panel and explicitly handle the run-up contamination that breaks
the simple matched control DiD for S&P 500 inclusion. The first design regresses long horizon
outcomes on the z-scored S&P demand gap among treated firms only, so there is no matched
control panel and no pre-trend object to contaminate. The second design constructs a synthetic
counterfactual for each treated firm following Abadie et al. (2010), weighting donors in the
same two-digit SIC industry and within a 0.5 log market-cap band so that the donor-weighted
pre-event path matches the treated firm’s pre-event path over [—36, —2| event months. Pre-event
paths are flat by construction in the second design.

Panel A of Table IA.16 reports the cross sectional regressions. The coefficient on the demand
gap is insignificant at every horizon on cumulative excess returns, with point estimates between
—3.4 and +0.2 percentage points. Net share issuance shows no robust relation to the gap. The

cross sectional coefficient is negative only with announcement-year fixed effects and flat without
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them, the synthetic control finds no effect, and a Compustat decomposition shows no repurchase
response. The inclusion design supports the short window price effect, not a long horizon firm-side
supply response.

Panel B reports the synthetic-control average treatment effect on the treated. The full sample
ATT on cumulative excess returns is statistically zero at every horizon and bounces between
—1.02 and +1.43 percentage points. The share of treated firms that outperform their synthetic is
close to 50 percent at every horizon, consistent with the null average. A cross sectional regression
of the per-event [+1,+36] ATT on the same z-scored demand gap yields a coefficient of —0.01
(p = 0.84), so even within the synthetic-control framework, treated firms with bigger demand
gap shocks do not outperform their synthetic more than treated firms with smaller shocks. The
synthetic-control sample is smaller than the cross sectional sample because pre-event CRSP data
does not span [—36, —2] for events early in the sample period, and because the donor pool is
sometimes too thin to construct a reliable synthetic. Median pre-event RMSE is 0.061 in monthly
excess-return units.

Two independent identification strategies converge on the same null. The cross sectional
design ignores matched controls and uses dose-response variation among treated firms. The
synthetic-control design uses time series donor weighting and forces flat pre-trends by construction.
Their agreement says the long horizon outperformance and firm-side share-supply responses that
an earlier version of the inclusion design appeared to identify do not survive on the current
matched panel with proper split-adjustment. This formalizes the paper’s discipline: the inclusion
design isolates demand pressure in the short run (Section 8, Panel B of Table 11); the cross

sectional ICC evidence of Section 5 carries the expected return wedge.
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Table IA.16. Long horizon outcomes on the main IXI matched panel.

Cumulative horizon (months)

[+1,+6] [+1,+12] [+1, +24] [+1, +36]

Panel A: Cross sectional regression on z-scored ME-scaled SEP demand gap

Cumulative excess return —1.28 —1.88 0.15 —3.44
(1.46) (2.28) (4.77) (3.43)
Events 340 340 340 339
Year FE Yes Yes Yes Yes
Controls Yes Yes Yes Yes

Panel B: Synthetic-control average treatment effect on the treated

Cumulative excess return —1.02 1.43 1.30 0.63
(1.93) (2.67) (4.07) (4.77)
Events 115 107 96 85
Donor pool: industry + size Yes Yes Yes Yes
Pre-event path matching: [—36, —2] Yes Yes Yes Yes

All coefficients are reported in percentage points. Outcomes are cumulative excess returns over [+1, +h] event
months from the inclusion effective date for h € {6,12,24,36}. Panel A reports cross sectional regressions on
the z-scored ME-scaled S&P demand gap from Section 8, with controls log(ME), log(B/M ), momentum (months
t—12 to t — 1), and a top-decile size indicator, plus announcement-year fixed effects; standard errors in parentheses
are clustered by announcement year. Panel B reports the average treatment effect on the treated from per-event
synthetic-control constructions (Abadie et al., 2010): for each treated firm, donor weights are solved by quadratic
programming to minimize the squared distance between the treated firm’s pre-event excess-return path and the
weighted donor path over [—36, —2] event months, with the donor pool restricted to firms in the same two-digit
SIC industry and within a 0.5 log market-cap band, subject to w; > 0 and Zj wj; = 1. Standard errors in Panel B
are computed across the cross section of per-event treatment effects. Panel A uses the clean Siblis inclusion events
with non-missing outcomes and controls (340 events, one fewer at the longest horizon). Panel B drops events
where pre-event CRSP data does not span [—36, —2] relative to effective or where the donor pool is too thin to
construct a synthetic. *p < 0.10, ** p < 0.05, *** p < 0.01.
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