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Abstract

In recent years, the majority of additions to and deletions

from the S&P 500 index have been stocks that were pre-

viously or subsequently included in the S&P 400 index.

The announcement returns of these changes have been the

opposite of what has been documented for all S&P 500 addi-

tions and deletions in an extensive literature. During 2016–

2020, such “upwardadditions” to theS&P500 index resulted

in an average announcement excess return of –2.48% over

a 3-day period, while “downward deletions” to the S&P 400

index resulted in an excess return of +1.37%. We explain

these new results by the increasing total institutional own-

ership of S&P 400 stocks. Our results thus show the increas-

ing benefits of being included in the mid-cap S&P 400 index

relative to being included in the large-cap S&P 500 index.
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1 INTRODUCTION

Starting with Shleifer (1986), one of the most established event study results in finance has been that stocks earn

positive returns on addition to the S&P500 index and negative returns on deletion from that index. For example, Chen

et al. (2004) document a 1-day announcement excess return of 5.45% for additions and –8.46% for deletions during

October 1989 to December 2000, a period during which the Standard & Poor’s Corp. started announcing changes

to the index ahead of actual additions and deletions.1 More recently, Patel and Welch (2017) show that the addition

effect moderated during later years but remained positive. A contemporaneous study by Bennett et al. (2020) goes

further and documents an insignificant excess return for additionsmeasured over a longer 11-day window bracketing

the announcement date during 2008–2017. Finally, the popular press has assumed all along that addition to the S&P

500 index is good news for any stock, which we infer from numerous articles that we read as part of this research. In

contrast with the previous academic literature and the common perception in popular press, we document that more

recently for a large subset of changes to the S&P500 index themarket reaction has become negative for additions and

positive for deletions.

That large subset consists of changes from the S&P 400 to the S&P 500 index that constitute 74 out of 106 addi-

tions, and changes from the S&P 500 to the S&P 400 index that constitute 50 out of 60 deletions (excluding deletions

where a firm ceased to exist) during 2016–2020.2 Following Zhou (2011), we label these cases as “upward additions”

and “downward deletions.” The 74 upward additions result in highly significant excess returns of –2.48% over a 3-day

window centered on the announcement date, and the 50 downward deletions result in significant excess returns of

1.37% over the same window.3 For both additions and deletions, the returns evidence during 2016–2020 contrasts

with the returns evidence during 2001–2015 that is significant in the opposite direction. The change has been gradual

rather than sudden, with periods of insignificance before flipping direction. To the best of our knowledge, it cannot be

attributed to any policy change by the S&PU.S. Index Committee.

To complete the evidence on returns, we do not find parallel results for the minority of stocks that were added to

or deleted from the S&P 500 index but were not previously or subsequently included in the S&P 400 index. We label

these cases as “pure additions” and “pure deletions.” The announcement excess returns of pure additions are strongly

positive during both subperiods 2001–2015 and 2016–2020, while the announcement returns of pure deletions are

strongly negative during the first subperiod and insignificant during the second subperiod (when there were only 10

cases).4

We investigate the likely reasons behind the flippednegative returns onupward additions to the S&P500 index and

positive returns on downward deletions from that index. This evidence cannot be explained by existing hypotheses in

the S&P literature that were proposed to explain the positive addition and negative deletion returns. Instead, we look

for explanations in the related Russell index rebalancing literature that documents similar negative excess returns to

stocksmoving from the smaller-cap Russell 2000 index to the larger-cap Russell 1000 index, and vice versa. This liter-

ature includes papers by Chang et al. (2015), Appel et al. (2016, 2019), Crane et al. (2016), and Pavlova and Sikorskaya

(2021), among others.

1 Harris andGurel (1986), Jain (1987), Pruitt andWei (1989),Dhillon and Johnson (1991), Beneish andWhaley (1996), Lynch andMendenhall (1997),Wurgler

andZhuravaskaya (2002),Denis et al. (2003),Hegde andMcDermott (2003), and Schnitzler (2018) also document the positive addition effects or the negative

deletion effects.

2 Our samples are comprehensive, but subject to the necessary criteria that data should be available and that S&P 500 index funds should be required to buy

added stocks or sell deleted stocks.

3 Excess returns reported in the introduction are calculated as the difference between buy-and-hold stock returns and value-weightedmarket returns. How-

ever, we show that these returns are robust to the choice of other benchmarks.

4 On November 16, 2020, S&P Dow Jones announced that they would include Tesla Inc. in the S&P 500 index on the following December 21. Tesla had a

large market value of $387 billion on the announcement date, which was 1.23% of the entire S&P 500 index value. The long gap between announcement and

effective dates was kept so that index fund managers could prepare for the large turnover that would follow this addition. This case often comes up because

of the strongmarket reaction.We estimate a 3-day announcement excess return of 19.6% and announcement to effective date excess return of 66.7%. Note,

however, that Tesla was a pure addition and not an upward addition as defined here. Thus, our new results concerning upward additions are not affected by

this case.
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The Russell index rebalancing literature relies on the downward sloping demand curve hypothesis to explain the

price effects. This hypothesis was first proposed by Shleifer (1986) to explain the positive returns earned by stocks

added to the S&P 500 index based on new demand from the S&P 500 index funds. However, Chang et al. (2015)

increased the scope of this hypothesis by considering net increase in demand from both index funds and active funds

benchmarked to the concerned indexes. They estimate that much more money is indexed or benchmarked to the

largest Russell 2000 stocks than to the smallest Russell 1000 stocks that are otherwise close in market value. Thus,

at times of index reconstitution, stocks included in the Russell 1000 index that fall just below the cutoff and move to

the Russell 2000 index outperform stocks that just miss that move by an average of 5.0% during the following month.

Conversely, they also find that stocks included in the Russell 2000 index that rise just above the cutoff andmove to the

Russell 1000 index underperform stocks that just miss that move by an average 5.4% during the subsequent month.

In the form that the downward sloping demand curve hypothesis is proposed by Shleifer (1986) or Chang et al.

(2015), it cannot explain our results of negative returns to upward additions or positive returns to downward dele-

tions during 2016–2020. That is because over the entire period of our study, funds indexed or benchmarked to the

S&P 500 index hold a greater proportion of their constituent stocks than funds indexed or benchmarked to the S&P

400 index hold of their constituent stocks. Following Crane et al. (2016) who look at the effects of changes in total

institutional ownership around the Russell index cutoffs, we next propose an expanded version of the downward slop-

ing demand curve hypothesis that considers demand fromall types of funds and not just from indexed or benchmarked

funds. We conjecture that an incremental demand of 1% of outstanding shares from any type of fund should result in

a similar stock price increase.We show that this expanded version of the downward sloping demand curve hypothesis

can explain the changingmarket reaction to bothupward additions anddownwarddeletions over time. That is because

the total institutional ownership of S&P400 stocks has risen above the total institutional ownership of S&P500 stocks

in recent years.

Our empirical analysis starts with Blume andKeim (2017)who document the changing nature of institutional stock

investing from1980 to 2010.During the earlier part of their study period, institutions overweighted their portfolios in

large-cap stocks beyond the proportion of such stocks in themarket portfolio. However, by the later part of their study

period, institutions were overweighting mid-cap and small-cap stocks. Blume and Keim attribute this shift in institu-

tional ownership to increased recognition of how risk of smaller stocks can be reduced effectively by diversification,

recognition of small-stock premium, and greater opportunity for findingmispricing among smaller stocks that attracts

active investors. They report a pronounced inverted-U relation between total institutional holding and firm size using

a cubic function of log firm value. However, they do not analyze the role of indexmembership in determining the total

institutional ownership that we bring out in our analysis.

Pursuant to that goal, we first confirm that the trend of increased institutional holdings of mid-cap and small-cap

stocks compared to large-cap stocks continues inour sample.At theendof1999, theaverage total institutional holding

of stocks included in the S&P 500, the S&P 400, and the S&P 600 stood at 63.7%, 60.5%, and 56.4%, and the average

total institutional holding of stocks that were not included in any of these three indexes stood at 24.5%. By the end of

2020, these four figures had changed to 78.9%, 86.0%, 84.3%, and 47.8%, showing increases of 15.2%, 25.5%, 27.9%,

and 23.3%.5

These univariate results mix the effects of firm size and index membership on institutional ownership. However,

firm size does not change much on moving a stock from one index to the other. To separate these effects and to com-

pare the effects of the three S&P indexes, we enhance the Blume and Keim (2017) specification by adding a dummy

variable for each index in quarterly cross-sectional regressions carried out during our study period. We add further

controls for all the criteria the S&P U.S. Index Committee employs in selecting stocks for inclusion in various indexes,

which addresses a concern that the S&P dummies may be acting as proxies for these other potential determinants of

institutional ownership.We find that the coefficients of the three dummyvariables are generally positive but decrease

5 Blume andKeim (2017) discusswhy the institutional holdingsmay be overstated across the board due to certain Section 13F reporting requirements of SEC

(discussed later in Section 4).
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over time, showing the positive but decreasing influence of any S&P index membership on total institutional owner-

ship. We further find that the difference between the coefficients of S&P 400 and S&P 500 dummy variables in quar-

terly regressions is positive and increasing over time. In other words, the incremental effect of S&P 400 index mem-

bership is declining over time, but at a rate that is about 0.14% less per year than the rate of decline for S&P 500 index

membership.

We interpret the above evidence as pointing to the increasing attractiveness of S&P 400 index membership rela-

tive to S&P 500 index membership over time. We next examine whether this increasing attractiveness is related to

the negative market reaction to stocks that move from the former index to the latter index, and vice versa. Specifi-

cally, we report a regression of announcement returns of stocks moving in either direction on the difference between

lagged average total institutional ownership of S&P 400 and S&P 500 stocks.We find that the announcement returns

of upward additions to the S&P 500 index are significantly negatively related to this difference and the announce-

ment returns of downward deletions to the S&P 400 index are significantly positively related to the same difference.

Further, using price elasticity estimates from previous literature, we estimate that the magnitudes of market reaction

are of the order that one may expect, especially considering the amplified impact on noninstitutional owners who are

holding a shrinking proportion of all stocks.

In summary, we contribute to the literature by documenting that in recent years one of themost investigated price

effects in finance literature has changed direction. We document one likely reason for this change based on total

institutional ownership, but we acknowledge that there may be other reasons. Thus, our study should invite further

research on this topic. In this paper, Section 2 describes the data andmethods, and Section 3 presents the evidence on

returns. Section 4 is themost extensive and tests several old and new hypotheses. Section 5 concludes.

2 DATA AND METHODS

2.1 Sample of additions and deletions

Our sample of changes to the S&P 500 index starts with the Compustat Index Constituents file. This file lists the S&P

index history of all Compustat stocks. For each stock, it gives FROM and THRU dates for all indexes in which it has

been included over the years. Using this file, we compile a list of stocks with FROMdates starting in 2001. The FROM

date is the effective date (ED) of addition in a chosen index. We exclude additions before 2001 because those are too

old for studying recent trends, and because they have been thoroughly investigated in previous literature. We next

compile a list of all stocks with THRU date starting in 2001. That is the last date when a stockwas included in a chosen

index, so the next trading date is the ED of deletion from that index. This list is our starting sample of additions to and

deletions from the S&P500 index.We also identify from theCompustat IndexConstituents filewhether the stockwas

previously or subsequently included in the S&P 400 or S&P 600 indexes.

For each observation, we next scan media reports on Factiva using the firm name and S&P 500 as keywords up to

1 month before ED. This tells us the precise date on which S&P Dow Jones Indices LLC (former Standard and Poor’s

Corp, henceforth also referred to simply as S&P) announces planned changes to its indexes. The press release occurs

after close of trading, around 5:00 p.m. EST, so the next trading day becomes the announcement date (AD) for calcu-

lating returns. The media reports give the previous index status of a firm as well as the reasons for change. For each

addition and deletion, we ask whether it would result in S&P 500 index funds buying or selling the stock. In some

cases, an existing S&P 500 firm spins off a subsidiary firm that is added to the index. The S&P 500 index funds would

receive the new stock as a distribution, so we exclude such stocks. In other cases, an S&P 500 firm acquires another

firm and restructures as a new firm that is added to the index.We exclude such cases because theremay be little or no

incremental buying by index funds, and because the index addition effectsmay be confoundedwith corporate restruc-

turing effects. For deletions, we exclude cases where the firm ceases to exist shortly after ED because it is acquired or

bankrupted.
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We further require that the firm can be found on the CRSP (Center for Research in Security Prices) stock file,

and that daily returns data are available from 1 month before AD to 1 month after ED on that file. Usually, this cri-

terion excludes cases inwhich the firm has undergone significant restructuring asmentioned above. It has no effect on

upward additions or downward deletions that are ongoing firms formore than 1month before ADor after ED. Almost

all such changes occur because a firm included in the S&P 500 index ceases to meet the minimum market value cri-

terion, and another firm, typically from the S&P 400 index, meets the criterion. For example, from February 20, 2019

to June 3, 2021, S&P Dow Jones Indices required a minimum market value of $8.2 billion in the S&P 500 index, $2.4

billion in the S&P 400 index, and $0.66 billion in the S&P 600 index.

Our final sample contains a total 403 additions and 206 deletions during 2001 to 2020. This includes 246 upward

additions, 157 pure additions, 130 downward deletions, and 76 pure deletions. Three upward additions are from the

S&P 600 index; the remaining upward additions and all downward deletions are from or to the S&P 400 index. For

expositional convenience, we refer to all upward additions as coming from the S&P 400 index. The proportion of

upward additions and downward deletions in our sample is higher during the second subperiod of 2016–2020 (70%

and 83%), suggesting that S&PDow Jones Indices has beenmore aggressively rebalancing its indexes tomeet its mar-

ket value criteria.

2.2 Institutional ownership data

AllU.S. and foreign institutionswith greater than$100millionholdingsofU.S. stocks are required to file Form13Fwith

the SEC (Securities and Exchanges Commission) listing their ownership of various stocks at the end of each quarter.

Refinitiv (a new firm owned by Blackstone Group and Thomson Reuters) collects such data and makes them available

as the s34 database. This database lists how many shares of each stock are owned by each institutional manager. We

calculate the total institutional ownership of each stock by aggregating the shares ownedby all institutionalmanagers.

We winsorize this ownership variable each quarter at the 1% and 99% levels to compress outliers that may be data

errors. For benchmarking, we merge the s34 file with the CRSP file and retain only stocks with share codes 10, 11, or

12 (ordinary common shares of U.S. firms, but also firms incorporated outside the United States).

Other miscellaneous data used in this paper include floating shares data for stocks included in various indexes and

monthly indexmarket cap data from S&P, short sales data fromCompustat, and stock trading volume data fromCRSP.

2.3 Calculation of excess returns

We calculate excess returns over several windows surrounding AD and ED and using different benchmarks. Our pri-

mary results in the paper are based on excess returns for any stock over any window calculated as the difference

between buy-and-hold stock returns and the corresponding value-weighted market returns (proxied by CRSP vari-

able VWRETD). For robustness, we also verify excess returns over key windows using five alternate benchmarks that

are described later in Section 3.2. However, we do not calculate excess returns using the market model or any other

model that uses realized returns over a recent period in setting the benchmark returns (such as, using past alphas).

Thatwouldgivebiased results becauseadditions areprecededby stronglypositive (market-adjusted) excess returnsof

33%, on average, and deletions are preceded by strongly negative excess returns of –28%. Thosemodels would there-

fore understate event-period excess returns for additions by setting too high a benchmark (alternately, they would

overstate event-period excess returns for deletions by setting too low a benchmark).
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2.4 Selection of matching stocks

Some of the robustness tests in this paper require a comparison of addition or deletion stocks with matching stocks

that come close in meeting the criteria for addition or deletion but are not added or deleted during a given year. We

employ a propensity scorematching (PSM) technique for this purpose. Appendix A shows the criteria used by S&PU.S.

Index Committee. Following that list, for each stock added to the index during year t, we look for the closest match

among all stocks onCRSP andCompustat as of the end of year t – 1 thatmeet the following conditions: 1. Not included

in the S&P 500 index; 2. No foreign stocks; 3. Publicly traded for at least 1 year; 4. Both the last quarter’s earnings and

the sum of last four quarters’ earnings are positive; 5.Market value of equity is at least $500million.6 We then choose

a matching stock that is from the same industry as an added stock (using two-digit General Industry Classification

Standard [GICS] code) and best controls for market value of equity and normalized turnover (i.e., nearest neighbor).

Normalized turnover is our primary measure of stock liquidity throughout this paper and is calculated as described in

Table 1. Next, for each stock deleted during year t, we choose a matching stock following a similar PSM technique but

confine the search to all stocks included in the S&P 500 index as of the end of year t – 1 and no other conditions.

Table 1 describes our samples of addition and deletion stocks and their matching stocks. Panel A shows their dis-

tribution over time and Panel B shows their distribution by industry. Panel C shows that there is a reasonable simi-

larity between market value and liquidity of sample stocks and their matching stocks. We notice from our propensity

score regressions that market value is the dominant criterion used by S&P. The coefficient of market value in the logit

regressions is always positive for additions and negative for deletions and statistically significant during most years.

The addition stocks are typically the largest stocks not yet included in the S&P 500 index, with a medianmarket value

of $7882million. Theirmatching stocks are close behind,with amedianmarket value of $5999million. Conversely, the

deletion stocks are typically the smallest stocks currently included in the S&P 500 index, with a median market value

of $3665million, and theirmatching stocks have amedianmarket value of $4430million. Stock liquidity seems to be a

secondary criterion in S&P decisions as shown by the logit regressions. The coefficient of normalized turnover is posi-

tive in most years for both additions and deletions and insignificant in more than half the years. However, normalized

turnovers of addition and deletion stocks and their matching stocks are also reasonably close as shown in Table 1.

3 MARKET REACTION TO STOCKS ADDED TO OR DELETED FROM THE S&P 500
INDEX

3.1 Additions to the S&P 500 index

We start by examining recent evidence on market reaction to stocks added to the S&P 500 index that has been the

focus of many previous studies. We examine several windows before AD to after ED and report a few representative

ones in Table 2. This table includes results for the aggregate sample and for subsamples split up by time and by upward

additions versus pure additions.

Wemeasure the announcement excess returns over a 3-daywindow, fromAD–1 toAD+1. (Thewords “excess” and

“average” are omitted in many places in this paper when obvious to simplify the exposition.) That is because some-

times there is an excess return on AD–1 or AD+1. Column (2) of Table 2 shows that for all 403 additions during 2001–

2020, the announcement return is statistically significant, with an average value of 1.80% (t-statistic 7.82). However,

Columns (3) and (7) show that this combines an insignificant return of 0.30% for 246 upward additions and a signifi-

cant return of 4.16% for 157 pure additions (t-statistics 1.18 and 11.32) during the aggregate period. Looking further,

Columns (4) and (5) show that for 172 upward additions during 2001–2015 the announcement return is 1.49%and for

6 S&P required a minimummarket value of equity of $5 billion in 2007, which is as far back as we can find the concerned information. $500 million is surely

less than the requiredminimummarket value during all of our study period spanning 2001–2020.
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F IGURE 1 Excess returns of stocks added to the S&P 500 index, 2001–2020. The sample includes 246 upward
additions in the top panel (stocks that were previously included in themid-cap S&P 400) and 157 pure additions in
the bottom panel (stocks that were not previously included in S&P 400). Excess returns over a 3-day window
centered on AD (announcement date) are calculated as the difference between buy-and-hold stock returns and
value-weightedmarket returns (CRSP variable VWRETD).We present average annual excess returns to determine
the trend over time, which is also shown by the dotted line. The slope of trend-line equals –0.294% per year for
upward additions and –0.017% per year for pure additions (t-statistics –6.97 and –0.30) [Color figure can be viewed
at wileyonlinelibrary.com]

74 upward additions during 2016–2020 it is –2.48%, significant in both cases (t-statistics 5.13 and –7.57). The sharp

contrast between announcement returns during the two subperiods is highlighted by the difference of –3.97% in Col-

umn (6) (t-statistic –8.05). There is no parallel difference between announcement returns of pure additions during the

two subperiods.

To better understand the trend over time, we report the average announcement returns each year in Figure 1. The

top panel shows that the decline in announcement returns of upward additions is gradual over time, with positive

values during 2001–2010, around zero during 2011–2015, andnegative values during 2016–2020.During the second

subperiod, negative returns outnumber positive returns by 63 to 11, an impressive statistic by the standard of event

studies. Theannouncement returns are significantly negativeeachyear from2016 to2020, averaging–1.26%, –1.56%,

–4.25%, –2.33%, and –3.62%. These negative excess returns are the surprising new result of our paper, implying that

in recent years the market has been reacting negatively to upward additions from the S&P 400 index to the S&P 500

index. The bottom panel shows that there is no significant trend in the announcement returns of pure additions over

time.
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Table2nextpresents returnonEDonly andover a longerwindowfromEDtoED+5. Focusingon the longerwindow,

the average excess returns are –0.35% and 0.96% during the two subperiods for upward additions (t-statistics –0.95

and 2.48). The corresponding returns for pure additions are –1.86% and –1.74% (t-statistics –4.01 and –1.58). There

is no new information arriving after AD. We cannot think of a consistent story based on buying by S&P 500 index

funds and/or selling by S&P 400 index funds that would explain all of these post-ED returns. Although not reported in

the table, we looked at the correlations between AD–1 to AD+1 returns and ED to ED+5 returns. These correlations

are insignificant for upward additions during second subperiod and pure additions during both subperiods, and only

significant at 10% level for upward additions during the first subperiod (a subsample forwhich the ED toED+5 returns

are insignificant).

The insignificant correlations suggest that post-ED returns are not reversals of announcement returns. Yet, they

reduce the total returns measured over a long window from AD–1 to ED+5. This window has an average length of

15.3 trading days, or 3.2 weeks, which makes it difficult to draw statistical significance. Wurgler and Zhuravaskaya

(2002) state that reliable inference is possible only over 10 trading days or so in their sample, even though they

have a bigger sample and bigger announcement returns typical of earlier years.7 Still, Table 2 shows that for the key

sample of 74 upward additions during 2016–2020, the AD–1 to ED+5 excess returns are reliably negative, with an

average value of –1.85% (t-statistic –3.75). In fact, over an even longer window from AD–1 to ED+10, which has an

average length of 20.3 trading days, the excess returns continue to be negative, with an average value of –1.56% (t-

statistic –2.42).

Finally, Table 2 also reports 252-day (1-year) market-adjusted buy-and-hold excess returns ending on the day

before AD–1 and starting on the day after ED+10. The prior-year excess returns average 39.30% for all upward addi-

tions, significant at 1% level, and only marginally different between subperiods. This shows that upward additions

occur after a strong price run-up in both subperiods. For pure additions, the prior-year returns are about half as large,

still very significant. The subsequent-year excess returns are close to zero in all subsamples of Table 2.

3.2 Robustness of addition returns using alternative benchmarks to calculate excess
returns

Brown and Warner (1985) find that the market-adjusted excess returns reported in Table 2 are well specified. Our

t-statistics are based on cross-sectional standard deviation of excess returns across all firms in a given sample, which

considers the increased volatility aroundADandED relative to a nonevent period. For robustness, however, we report

excess returns using five alternative benchmarks in Table 3. For a compact illustration, we choose two representative

windows: the (primary) short window fromAD–1 to AD+1 and a long window fromAD–1 to ED+5.

PanelAof Table 3 starts by reproducing excess returns calculatedusingCRSPvalue-weightedmarket returns as the

first and primary benchmark from Table 2. Panels B and C show excess returns using S&P 500 and S&P 400 returns as

alternative benchmarks. One may argue in favor of either of these benchmarks because our sample stocks are transi-

tioning fromone index to the other. PanelDemploysCAPMexpected returns as described in the table legend andused

as abenchmark. This benchmark controls for stockbeta thatmaybe significantly different fromone in someof the sub-

samples as also described in Section 2.4. However, it assumes that CAPMholds for any period length. Panel E employs

matching stockbuy-and-hold returns as a benchmark,which controls for industry, size, and liquidity as described in the

selection of matching stocks in Section 2.4. Finally, Panel F employs expected returns based on Fama–French three-

factor model as benchmark returns.8 This benchmark controls for market beta, size, and book-to-market factors in

expected stock returns.

7 Wurgler and Zhuravaskaya examine 259 additions during 1979–1989 and report an average AD return of 3.16%.

8 See Version 8.0 of the Eventus (2007) manual for details of Fama–French three factor model expected returns.
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Briefly speaking, Table 3 shows that our excess returns are robust to the choice of benchmark returns. Consider the

sample of 74 upward additions during 2016–2020 that is the focus of this study. The AD–1 to AD+1 announcement

returns lie in the range of –1.96% to –2.75%, average –2.41%, with the five alternative benchmarks. That average

compares well with market-adjusted returns of –2.48% in Table 2. The long-window excess returns with alternative

benchmarks lie in the range of –0.98% to –2.26%, average –1.70%,which compareswell with excess returns of –1.85%

inTable2. The short-windowexcess returns are statistically significant at 1% levelwith the choiceof all six benchmarks

and the long-window excess returns are significant at the same level in five out of six cases.

3.3 Deletions from the S&P 500 index

Technically, there are asmanydeletions from the S&P500 index as additions to the indexbefore imposing the sampling

criteria. In fact, the changesmore often begin with deletions. Historically, S&P had been reluctant to drop stocks from

their flagship 500 index for poor return performance. During those earlier years, most stocks were dropped because

theywere acquired, substantially restructured, or bankrupted. However, this has changed. S&P is increasinglymoving

stocks out of the index when they no longer meet the minimum market value criteria.9 Of course, the acquired and

bankrupted stocks are still deleted from the index, but these are excluded from our sample.

Wenext examine themarket reaction to stocks that aredeleted fromtheS&P500 index.We find that the results for

downwarddeletions are theopposite of results for upwardadditionsduring the aggregateperiod andboth subperiods.

These results are shown in Table 4 and Figure 2. For brevity, we discuss only a few of them in the text.

Table 4 shows that the AD–1 to AD+1 announcement excess returns for all downward deletions during the aggre-

gate period2001–2020are insignificant. Looking further, these returns average–1.38% for 80deletions during2001–

2015 (t-statistic –3.22). In contrast, the corresponding returns average 1.37% for 50 downward deletions during

2016–2020 (t-statistic 2.16). The difference of 2.75% in announcement returns between subperiods is highly signif-

icant (t-statistic 3.73). Once again, the evidence has flipped in recent years. More importantly, these returns are the

supportive mirror image of upward additions during the aggregate period and both subperiods. There is a consistent

pattern, and that pattern suggests shifting importance of being included in the S&P 500 index versus the S&P 400

index.

The evidence for pure deletions also continues to contrastwith that for downward deletions, which further empha-

sizes the importance of considering whether a deleted stock is subsequently included in the S&P 400 index or not. For

all 76puredeletions during the aggregate period, the announcement excess returns average–8.47% (t-statistic –4.24).

Because only 10 of these deletions occur during the second subperiod, the evidence for first subperiod is similar to

that for the aggregate period, while it is difficult to drawmeaningful inferences concerning the announcement returns

during the second subperiod or the difference between subperiods (which remains insignificant). The last interesting

evidence concerns the average excess returns during the subsequent year, which are insignificant during both sub-

periods for downward deletions. Given our focus on rebalancing between the two indexes, insignificant subsequent

year’s returns during both subperiods for upward additions anddownwarddeletions suggest that their announcement

returns are not a harbinger of subsequent returns.

Table 5 shows that the deletion returns are robust to the choice of alternative benchmarks. For example, using the

same five alternative benchmarks as for additions, we find that the announcement returns of downward deletions

during 2016–2020 range between 1.04% and 1.75%, average 1.30%, compared to 1.37% in Table 4 with the primary

benchmark of value-weighted CRSP returns. These short-window excess returns are also significant at 5% level with

five benchmarks and 10% level with one benchmark.

9 From time to time, S&P may also delete stocks for other reasons, such as deletion of seven foreign stocks in 2002 following a policy change to include only

U.S. stocks.
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F IGURE 2 Excess returns of stocks deleted from the S&P 500 index, 2001–2020. The sample includes 130
downward deletions in the top panel (stocks that were subsequently included in themid-cap S&P 400 index) and 76
pure deletions in the bottom panel (stocks that were not subsequently included in S&P 400). Excess returns over a
3-day window centered on AD (announcement date) are calculated as the difference between buy-and-hold stock
returns and value-weightedmarket returns (CRSP variable VWRETD).We present average annual excess returns to
determine the trend over time, which is shown by the dotted line. The slope of trend-line equals 0.281% per year for
downward additions and 0.945% per year for pure deletions (t-statistics 3.33 and 2.78). However, inmany years there
are very few (sometimes zero or one) deletions, especially for the sample of pure deletions in the bottom panel [Color
figure can be viewed at wileyonlinelibrary.com]

4 INSTITUTIONAL OWNERSHIP AND THE MARKET REACTION TO MOVEMENT OF
STOCKS BETWEEN S&P INDEXES

4.1 Main results and their relation to previous literature

Our main finding is that, during the last 5 years spanning 2016–2020, the market reacted negatively to the addition

of a stock in the S&P 500 index if that stock was previously included in the S&P 400 index. This finding sharply con-

trasts with the return evidence during 2001–2015 of similar movement of stocks between the two indexes. It is con-

sistent with the increasing attractiveness of the mid-cap 400 index relative to the large-cap 500 index over time, and

it is reinforced by the market reaction to movement of stocks in the opposite direction that has the opposite sign

during both subperiods. As pointed out in the introduction, these results are similar to those documented by Chang

et al. (2015). They estimate that during 2002–2008, funds indexed or benchmarked to the smaller-cap Russell 2000

index hold assets equal to 7.7% of index market cap, compared to 0.4% held by funds indexed or benchmarked to the
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larger-cap Russell 1000 index. Thus, stocks moving from the Russell 1000 index to the Russell 2000 index suddenly

face a 7.3% increase in institutional demand. Related to this increased demand, they find that stocks included in the

Russell 1000 index that fall just below the cutoff andmove to the Russell 2000 index outperform stocks that just miss

that move by 5.0% during the following month. Conversely, they also find that stocks included in the Russell 2000

index that rise just above the cutoff andmove to the Russell 1000 index underperform stocks that just miss that move

by 5.4% during the followingmonth.

Following the Russell index rebalancing literature, we analyze the role of institutional ownership of different types

in explaining our S&P results. One key difference in the formation of Russell and S&P indexes is as follows. The Russell

indexes are mechanically reconstituted every year based on the end-of-May market values of stocks; the top 1000

go to the Russell 1000 index and the next 2000 go to the Russell 2000 index. In comparison, S&P indexes are never

mechanically reconstituted. Instead, theS&P indexes aremarginally altered several times ayear, on randomandunpre-

dictable dates, and sometimes only one stock leaves and one enters on any one effective date. Besides, unlike in the

case of Russell indexes, some big stocks may not be included in any S&P index (such as Tesla until 2020).

4.2 Are S&P effects confounded with Russell effects?

The first question arises whether additions to and deletions from S&P indexes convey information about subsequent

reconstitution of Russell indexes, which would indicate confounding between the two index effects. Below, we argue

that this is not so for many reasons.

S&P 500 stocks are among the biggest stocks in the U.S. market, so most of them are well below the cutoff rank of

1000 used for Russell index reconstitution.We find that themedianmarket value rank of upward additions to the S&P

500 index is 395 during the first subperiod and 441 during the second subperiod. All except three additions during the

first subperiod and two additions during the second subperiod havemarket value ranks below750. Thus, during either

subperiod, there is little doubt before announcement date that almost all of the upward addition stocks will end up in

the Russell 1000 index at the next reconstitution date.10 Therefore, the Russell effect cannot explain the difference

between their announcement returns during the two subperiods.

Regarding downward deletions, theirmedianmarket value ranks are 1041 and 978 during the two subperiods. This

means that during the first subperiod downward deletions are slightly more likely to be included in the Russell 2000

index than in theRussell 1000 index,whereasduring the second subperiod theopposite is true. This finding also cannot

explain the lower deletion returns during the first subperiod relative to the second subperiod, even if we assume that

there is some new information about market value ranks that the investors did not already possess.

We last examine the calendar-timedistribution of announcement dates of S&P changes to gain further understand-

ing ofwhether their announcement returns canbe attributed to subsequent reconstitution ofRussell indexes. The403

additions in our sample occur on 330 different dates evenly distributed over calendar months. We cannot reject the

null hypothesis that the 12 monthly frequencies of change dates are equal.11 The even distribution suggests that, on

average, S&P changes occur 6months before the next annual Russell reconstitution dates, which is half of the time lag

between consecutive Russell reconstitution dates in any case. This finding makes it unlikely that S&P changes convey

much information about the subsequent Russell events, or that the announcement effects of the two events are con-

founded.We similarly reason that there is no confounding of our effects with announcement effects of CRSP or other

indexes that are periodically reconstituted every quarter or every year.

10 The Russell index reconstitution studies use a bandwidth of 100 or 250 around the 1000 cutoff in defining the subset of stocks for which there may be

reasonable uncertainty about in which index they would be included.

11 The 12 percent frequencies of announcement dates for eachmonth from January to December are as follows: 7.6, 6.7, 10.9, 7.3, 5.4, 10.0, 8.8, 7.0, 8.8, 7.9,

8.2, and 11.5. The associated Chi-square statistic equals 13.78 (p-value 0.245).
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4.3 Does incremental demand from funds indexed or benchmarked to S&P indexes
explain the returns?

Chang et al. (2015) and Pavlova and Sikorskaya (2021) argue that the differences between fund holdings indexed or

benchmarked to the Russell 1000 and Russell 2000 can explain the excess returns earned by stocks entering or not

leaving the latter index. In addition, Pavlova and Sikorskaya construct a stock-levelmeasure of benchmarking intensity

(BMI) that captures the proportion of any stock held by funds that are indexedor benchmarked (which they collectively

refer to as benchmarked) to all indexes in which that stock is included. Exploiting a variation in the BMIs of stocks that

transition between Russell 1000 and Russell 2000 indexes, they show that the change in BMI resulting from an index

reconstitution is positively related to stock returns. Below, we explore whether their measure explains our results.

Pavlova and Sikorskaya define BMI as follows:

BMIit =
J∑

j=1

𝜆jtwijt. (1)

Subscripts i, j, and t in Equation (1) refer to concerned stock, index, and time. 𝜆jt is defined as assets under man-

agement benchmarked to index j (AUMjt) as a fraction of total stock market value (TOTVALt) at time t, and wijt is the

weight of stock i in index j at time t. The summation is carried out over all J indexes that include stock i. We expand and

rearrange the right-hand side term in Equation (1) as follows:

𝜆jt wijt =
AUMjt

TOTVALt
×

MVijt
∑Ij

i=1MVijt
=

AUMjt

∑Ij
i=1MVijt

×
MVijt

TOTVALt
, (2)

where Ij refers to the total number of stocks in index j. Thus, the first fraction on the far-right side of Equation (2)

refers to assets under management benchmarked to index j expressed as a fraction of total assets in that index, and

the second fraction refers to market value of firm i under consideration in proportion to the total stock market value,

all at time t. We next assume that changes in BMI of our sample stocks occur only because of their changing weights

in the S&P 500 and 400 indexes on event dates. This assumption follows from the uniform distribution of event dates

over the calendar year as shown in Section 4.2. This means that, for an upward addition from the S&P 400 to the S&P

500 index, the change in BMI equals the difference between assets benchmarked to the S&P 500 index as a fraction

of index market cap and a similar fraction for the S&P 400 index, multiplied by the weight of stock in the total stock

market portfolio (the last fraction on the far-right side of Equation 2).

Table6 shows thedataon indexedassets aswell as benchmarkedbutnot indexedassets as aproportionof indexval-

ues. The latter data are available for theS&P500 index since2004, but for theS&P400 indexonly since2016.Consider

year 2016, for which the difference between assets indexed to the S&P 500 and 400 indexes as a proportion of index

market value equals 0.066 in Column (8), while the difference between assets only benchmarked to the two indexes as

a proportion of index market value is a bigger 0.231 (difference between Columns [4] and [7]). The sum of these two

numbers equals 0.297 during 2016 and is shown in Column (9). This is the number that should enter the calculation of

change in BMI following upward additions to the S&P 500 index in 2016. The corresponding numbers during the next

4 years ending in 2020 are a very similar 0.273, 0.250, 0.236, and 0.261. Importantly, BMI always increases for upward

additions to the S&P 500 index during 2016–2020, which by itself is inconsistent with their negative announcement

returns. Conversely, BMI always decreases for downward deletions to the S&P 400 index during these years, which is

further inconsistent with their positive announcement returns.12,13

12 We do not have S&P 400 data necessary for calculating changes in BMI before 2016, although it appears likely that all changes in BMI during earlier years

are similar to later years and consistent with announcement returns of both upward additions and downward deletions during those earlier years.

13 Due to space constraints, Table 6 shows results only for S&P 500 versus S&P 400 indexes. However, Table SA1 shows similar results for S&P 500 versus

S&P 600 indexes.
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The price pressure hypothesis proposed by Harris and Gurel (1986) evolved separately and earlier than the BMI

hypothesis proposed by Pavlova and Sikorskaya (2021). It has a different motivation, but it requires part of the same

data shown in Table 6, in particular, only the data on index funds. Harris and Gurel argue that index funds try to match

the performance of their indexes and therefore buy added stocks and sell deleted stocks shortly afterAD. This hypoth-

esis can explain our evidence if there is heavy net buying soon after ADduring the first subperiod and heavy net selling

after AD during the second subperiod for upward additions to the S&P 500 index.

It is easy to see that the price pressure hypothesis also cannot explain the changing evidence during the two subpe-

riods. Columns (3) and (6) of Table 6 show that S&P 500 index funds always own a greater proportion of the outstand-

ing shares of their constituent stocks than S&P 400 index funds own of their constituent stocks during 1999–2020. A

trend line fitted through the difference in proportion of constituent stocks owned by the two categories of index funds

is rather flat with a mean value of 4.8% in favor of the S&P 500 index. There is never an excess of constituent stocks

owned by S&P 400 index funds that would explain negative upward addition returns and positive downward deletion

returns at any time.We infer that the traditional price pressure hypothesis that relies on net one-sided buying or sell-

ing by index funds in the immediate vicinity of announcement date also cannot explain our results.

4.4 Do changes in total institutional ownership explain our results?

Previous literature cited above analyzes the link between indexed and benchmarked fund ownership and excess

returnsof stocks added toordropped fromvarious indexes.Other literatureonRussell indexes also looks at changes in

total institutional ownership around the cutoff. For example, Crane et al. (2016) examine the relation between changes

in total institutional ownership around Russell index rebalancing and dividend policies of firmsmoving from one index

to the other. In spirit of this literature, we argue that total institutional ownership shouldmatter because an increased

demand for a stock transitioning between S&P indexes should cause similar price effects regardless of whether that

increased demand comes from index funds, benchmarked but not indexed funds, or active funds that fall in neither of

these two categories. Anticipation of such increased demand should increase stock price on announcement date, and

anticipation of decreased demand should decrease stock price. Now let us consider a scenario that total institutional

demand for S&P 400 stocks has been increasing at a faster rate than that for S&P 500 stocks. Controlling for other

factors, such pattern in total institutional ownership would be associated with decreasing announcement returns of

upward additions and increasing announcement returns of downward deletions over time. Below, we investigate this

possible explanation for our results.

4.4.1 Univariate evidence on S&P index status and total institutional ownership

We start by examining the total institutional ownership of stocks included in the three indexes over time. We use

Refinitiv’s s34 database described in Section 2.2. Table 7 shows that for stocks belonging to each index the total insti-

tutional ownership has risen from1999 to2020.Measured at the endof each year, the average total institutional own-

ership of stocks belonging to the S&P 500 index has risen from 63.6% in 1999 to 79.1% in 2020, a change of 15.5%. In

comparison, the corresponding ownership of stocks belonging to the S&P 400 index has risen from 60.8% to 84.7%,

a change of 23.9%, and that of stocks belonging to the S&P 600 index has risen from 56.3% to 84.4%, a change of

28.1%. It looks like there is not so much direct ownership remaining in the hands of individual investors.14 The total

14 It is well known that the s34 data compiled from Section 13F filings overstate the net long institutional ownership. The main reason for this occurrence is

the way in which institutions are required to report their stock holdings when they lend those holdings to other investors. Blume and Keim (2017) explain

that the SEC requires the lending institution to continue reporting it owns the stock because it is exposed to its price risk. In addition, the ultimate buyer of

that loaned stock from the borrower is also required to report ownership of stock (if it is an institution covered by Section 13F requirements). However, the

borrower of shares (or the short seller) cannot report negative ownership, which leads to some double counting of shares and increases the reported total
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institutional ownership of stocks that are not included in any of the three indexes has also risen over the same period,

from 24.8% to 46.4%, a change of 21.6%, but remains lower than that of stocks included in the indexes.

These results are not entirely surprising in view of the findings of Blume andKeim (2017). They find that from1980

to 2010 there was a pronounced shift in institutional ownership of large versus small(er) stocks. Over time, they find

that institutional ownership of mid-cap stocks has become greater than that of both large-cap and small-cap stocks

(see their figure 5). They do not consider the role of any S&P index membership in institutional ownership. However,

given the likely overlap betweenmid-cap stocks and S&P400 stocks, our results on the shifting balance of institutional

ownership between S&P 500 and S&P 400 stocks may be partly expected from their results. These two indexes are

more important to our study, because all except three upward additions originate from the S&P 400 index, and all of

the downward deletions end up in the S&P 400 index. However, for completeness, we also report total institutional

ownership for S&P 600 stocks in Table 7.

Figure 3 shows differences in total institutional ownership of the S&P 400 and the S&P 500 indexes by year over

2001 to 2020. The top panel further shows the average announcement returns by year for upward additions and

the bottom panel shows the same for downward deletions. Both panels suggest that there is a significant correlation

between announcement returns of stocks moving between the two indexes and the anticipated univariate changes in

their total institutional ownership.

4.4.2 Multivariate evidence on S&P index status and total institutional ownership

Table 7 does not separate the effects of firm size and index membership on total institutional ownership. This sepa-

ration is important because firm size does not change by much as a result of moving a stock from the S&P 400 index

to the S&P 500 index, or vice versa, but index membership does change. Below we show that the univariate relation

between indexmembership and total institutional ownership presented in Table 7 remains significant after controlling

for firm size and other confounding variables.

Blume and Keim (2017) analyze the effect of firm size on total institutional ownership with the following cross-

sectional regression:

Total institutional ownership (%) = b0 + b1AdjSize + b2AdjSize2 + b3AdjSize3 + e. (3)

They defineAdjSize as the log firm size inmillions of dollarsminus the average of all log firm sizes across the sample.

Blume andKeim find that such a cubic specificationworks significantly better than a linear or a quadratic specification

and it adequately fits the data. Such specification is also used by Appel et al. (2016, 2019) in their investigation of

the effect of passive institutional ownership on corporate governance and shareholder activism. Blume and Keim’s

coefficient estimates show that the fitted shape is an inverted curve with an inflexion point (i.e., hump) near the mid-

cap size range. Furthermore, the inflexion point moves left and closer to AdjSize = 0 over time, highlighting that the

institutional focus has shifted away from large firms and towardmid-cap firms over time.

We enhance the Blume and Keim (2017) specification by first adding three dummy variables SP500, SP400, and

SP600 that take the value of 1 for stocks belonging to the corresponding index, and 0 otherwise. The coefficients of

these variablesmeasure the incremental effect of S&P indexmemberships on institutional ownership after controlling

for the effect of firm size. However, if a model were estimated with just the AdjSize and SP dummy variables, there

would be an identification problem. That is because unlike Russell indexes, the constitution of S&P indexes does not

follow amechanical rule. The S&P U.S. Index Committee uses a few criteria other than firm size in choosing stocks for

institutional ownership, sometimes to above 100%. On the other hand, one may argue that even the short seller has ownership interest in the stock, even if it

is an interest of a different kind, so the total institutional interestmay be even higher than reported in Section 13F filings. Finally, the data on institutional short

sales are not available.



26 VIJH ANDWANG

F IGURE 3 Difference in institutional ownership of S&P 400 and S&P 500 as of last year-end and current year’s
averageAD–1 toAD+1 excess returns. The samples of upward additions (top panel) and downward deletions (bottom
panel) are described in Tables 1, 2, and 4. Excess returns over a 3-day window centered on AD (announcement date)
are calculated as the difference between buy-and-hold stock returns and value-weightedmarket returns (CRSP
variable VWRETD). Total institutional ownership data are described in Table 7. There are no downward deletions in
our sample during 2003 and 2005, hence the break in trend line. The average excess return for downward deletions in
2004 equals –2.62%. The sample of downward deletions is much smaller, hence the greater variability in return
series. The following correlations (p-values) are observed: Year and total institutional ownership 0.77 (0.00), Total
institutional ownership and average annual return to upward additions –0.52 (0.01), Total institutional ownership and
average annual return to downward deletions 0.44 (0.05) [Color figure can be viewed at wileyonlinelibrary.com]

inclusion in various indexes. Unless those criteria are separately controlled for, the coefficients of SP dummy variables

may capture the effects of those criteria on total institutional ownership.

We revisit Appendix A that shows that S&P uses criteria related to earnings, liquidity, market capitalization, pub-

lic float, IPO seasoning, domicile of constituents, and industry classification.We include variables to control for these

criteria as well as possible. The only criterion we cannot control for is public float, for which we have data only for

stocks that are included in the S&P indexes and only after they are included in those indexes. For the rest, we add six

firm-specific variables as follows: Lagged ROA and Loss Dummy (to control for earnings),Normalized Turnover (for liquid-

ity), AdjSize (for market capitalization, already included in Equation 3), New Listing Dummy (for IPO seasoning), Foreign

Stock Dummy (for domicile of constituents), and GICS dummies (for industry representation). Table 8 describes the cal-

culation of these variables. Thus, our expanded specification of the determinants of total institutional ownership is as
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follows:

Total institutional ownership (%) = b0 + b1AdjSize + b2AdjSize2 + b3AdjSize3+

b4SP500 + b5SP400 + b6SP600 + b7Lagged ROA + b8Loss Dummy+

b9Normalized Turnover + b10New Listing Dummy + b11Foreign Stock Dummy+

b12−21GICS dummies + e.

(4)

We estimate the cross-sectional regression specified by Equation (4) every quarter from1999 to 2020.Our sample

includes all firms for which the required data are available from s34, CRSP, and Compustat files. However, simple data

integrity tests show that the Refinitiv s34 data for third and fourth quarter of 2019 are incomplete, so we exclude

those two quarters.15 That gives a total 86 quarterly regressions. However, for brevity we report the results for only

the last quarter of each year in Panel A of Table 8. We report the intercept and the coefficients of the three AdjSize

terms plus the three SP dummies but omit their t-statistics, because with rare exception they are all significant. For

coefficients of the remaining control variables, we summarize information in the table legend.

A few inferences are as follows. First, the regressions fit well to the data as shown by the adjusted-R2 values that

average 0.58. Second, the number of observations corresponding to the number of public firms in the U.S. markets

declines steadily over time. Third, the intercept increases over time, showing increasing institutional ownership of

firms. Fourth, b1 is always positive and b2 and b3 are always negative, upholding an inverted-curve relation with firm

size. Fifth, the inflexion point is in the range of $6–$14 billion in current year dollar terms. It increases over time, con-

sistent with increase in public firm values. This result concerning the relation between firm size and total institutional

ownership is similar to that in Blume and Keim (2017) despite the inclusion of manymore variables in our regressions.

Sixth, themore important inference for us concerns the coefficients of dummy variables that capture the incremental

effects of different S&P indexmemberships. The coefficient of SP400 dummy, b5, starts off as less than the coefficient

of SP500 dummy, b4, but soon it becomes bigger. Thus, unlike passive index fund ownership shown in Table 6, the total

institutional ownership of S&P 400 stocks is usually higher than that of S&P 500 stocks after controlling for many

other determinants of it. The effect of S&P 600 indexmembership is still higher.

Panel B of Table 8 tests for the time trend in coefficients and differences between coefficients of the three S&P

dummies. Over the study period, b4 decreases at a rate of 0.45% per year and b5 decreases at a rate of 0.31% per year.

Therefore, thedifferencebetween coefficients of SP400andSP500dummies,b5 –b4, increases at a rateof 0.14%each

year (t-statistic 4.47). By the end of our study period, that translates into a 5.5% higher total institutional ownership

associated with S&P 400 index membership relative to S&P 500 index membership (calculated as difference in inter-

cepts plus difference in coefficients multiplied by number of years). This result shows the increasing attractiveness of

themid-cap index relative to the large-cap index after controlling for the effect of firm size and other determinants. It

means that over the long run institutional owners as a group will decrease their ownership of stocks that are moved

from the S&P 400 index to the S&P 500 index.

4.4.3 Relating announcement returns to changes in institutional ownership

We have shown higher total institutional ownership of S&P 400 stocks relative to S&P 500 stocks in recent years. If

traders anticipate these changes in long-termdemand from any source, whether from indexed, benchmarked, or other

categories of funds, they should change prices in the same direction as changes in demand. Regarding magnitudes,

Chang et al. (2015) estimate a price elasticity of −1.46 related to changes in indexed and benchmarked institutional

demand (ΔDemand of 7.3% divided by negative of Return of 5% in their paper). Using their estimate of price elasticity,

15 These data integrity tests examine the average institutional ownership across all stocks in our sample and compare it with the same in adjacent quarters.
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an increased total institutional demandof5.5% inourpaper could explain announcement returnsof−2.48%toupward

additions and 1.37% to downward deletions during 2016–2020. Below, we further explore this possibility.

One may ask for direct evidence on whether changes from the S&P 400 to the S&P 500 index are accompanied by

an increase in total institutional ownership during the recent subperiod, and vice versa. Unfortunately, such before to

after tests face a challenge.Although index funds (and toa lesser extentbenchmarked funds) are required tobuyadded

stocks or sell deleted stocks in the close vicinity of effective dates to reduce tracking error, the remaining funds face no

such urgency. Their ownership represents a long-termhigher or lower demand, and theymayprefer towatch andwait.

In a parallel context, Chang et al. (2015) investigate changes in total institutional ownership around Russell changes

and find no “immediate” effect, despite an increase in indexed and benchmarked fund ownership. They conclude: “So

overall it seems that the trading of indexed stocks does not result in significant changes in the level of institutional

ownership. Those institutionswith less inelastic demand for indexmember stocks provide liquidity to thosewithmore

inelastic demands for these stocks.” Similar to their findings,whenwe try to relate announcement returns of individual

stocks to changes in total institutional ownership over a two- or three-quarter window, we find insignificant results,

which we do not report.

Table 9 reports a regression analysis of announcement excess returns following all 246 upward additions (moving

from the S&P400 to the500 index) and129downwarddeletions (moving in theopposite direction) over the aggregate

period 2001–2020. The primary independent variable is the difference in total institutional ownership of S&P 400

and 500 firms as of last year-end from Table 7. That is our measure of anticipated decrease in long-term demand for

upward additions and anticipated increase in long-term demand for downward deletions. We include three control

variables: market value rank, normalized turnover, and float. We prefer to include market value rank instead of raw

market value to control for the time trend inmarket values, andweprefer to includenormalized turnover (which scales

stock turnover by market turnover) instead of raw turnover for the same reason. All variables are defined in the table

legend.

Consider first the case of 246 upward additions. Model (9.1) in Table 9 shows a strong relation between announce-

ment returns and difference in total institutional ownership of the S&P 400 and the 500 indexes without control vari-

ables, andModel (9.2) shows the same in thepresenceof control variables.Wenext break total institutional ownership

into S&P index fund ownership from Table 6, and the rest, whichwe call other institutional ownership. Recall that data

for funds that are benchmarked to either S&P index but are not index funds are largely unavailable, so their ownership

appears as a part of other institutional ownership. In addition, Pavlova andSikorskaya (2021) show that the same stock

may be included inmore than one index, so another part of other institutional ownershipmay be funds that track other

indexes. Finally, there will be activemutual funds and hedge funds that hold a stock for speculative reasons but do not

belong to any of the previous categories. Ownership by such fundswill also appear as a part of other institutional own-

ership. Empirically, Models (9.3) and (9.4) show that the relation between announcement returns and the difference

in total institutional ownership is driven by the difference in other institutional ownership, with and without control

variables.

Models (9.5) to (9.8) next show regression analysis of the announcement returns of 129 downward deletions. This

evidence is very similar to theevidence for246upwardadditions inModels (9.1) to (9.4). Signsof the coefficients of dif-

ference in total institutional ownership of the two indexes or the difference in other institutional ownership for down-

ward deletions are the opposite of those for upward additions, but theirmagnitudes are comparable. In all regressions,

the coefficients of control variables are largely insignificant, and their inclusion makes little difference to the coeffi-

cients of ownership variables. There is reasonable symmetry in the cross-sectional determinants of the announcement

returns of upward additions and downward deletions, similar to the evidence of Chang et al. (2015) for Russell index

changes. Overall, the results of Table 9 suggest that the announcement returns of stocks moving from S&P 400 index

to the S&P 500 index, or the opposite, are related to the anticipated changes in total institutional ownership.
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4.5 Miscellaneous effects

4.5.1 Liquidity effects

If stock liquidity improves or deteriorates aftermoving a stock fromone index to another, and if such liquidity changes

are systematically differentbetween subperiods2001–2015and2016–2020, itmayexplain someof thedifferences in

announcement returns for upward additions and downward deletions across subperiods. Such changes in stock liquid-

ity can be caused by changes in total institutional ownership, but also by reasons such as comovement with a different

index (Barberis et al., 2005; Vijh, 1994). Below,we examine changes in normalized turnover, which is our primarymea-

sure of stock liquidity. We examine three windows: a before window from AD–253 to AD–2, transition period from

AD–1 to ED+10, and an after window from ED+1 to ED+262 (but shortened to as few as 60 days, if necessary, espe-

cially for 2020 cases). We only compare before and after windows as increased turnover during the transition period

is a foregone conclusion.

Table 10 showsmedian values of normalized turnover during all measurementwindows.We reportmedians rather

than means due to skewness in turnover values. Using Wilcoxon rank-sum test, Panel A shows that for upward addi-

tions the normalized turnover does not change significantly from before to after window during either subperiod.

Panel B shows a similar result for downward deletions. For completion, both panels also show the changes for pure

additions and pure deletions that are insignificant except in one case. Overall, we do not find much evidence that the

changing announcement returns of upward additions and downward deletions across the two subperiods correspond

to changes in stock liquidity. We conjecture that this may be because the total institutional ownership of most stocks

is already so high, around 80%, that an increase or decrease by 5% is not associated with a detectable change in stock

liquidity.However, itmaybeassociatedwith significant announcement returns asnoninstitutional owners have to sub-

stantially change their relatively small percent ownership to accommodate the changes in institutional ownership.16

4.5.2 Changes in short sales

A related phenomenon to changes in liquidity is changes in short sales. If higher institutional holdings make it easier

for investors to borrow and short-sell a stock, it may lead to higher pricing efficiency and higher stock price. We next

examine this possibility. Our short interest data come from Compustat and are available with a bimonthly frequency.

Table 11 reports short interest as a percent of shares outstanding on first available dates after AD–6 months, AD,

and ED+6months. AD–6months is approximately the midpoint of the prior year, while ED+6months is the midpoint

of the following year. Table 11 shows that, for upward additions, the average short interest is similar at all three time

points during either subperiod. The difference between average short interest atAD–6month andED+6month in this

case is small and statistically insignificant. For downward deletions, the average short interest decreases from AD–6

months to ED+6 months during the first subperiod and the difference is statistically significant at 10% level, while

the corresponding change during the second subperiod is insignificant. Further, for pure additions and pure deletions

that undergo a greater change in institutional ownership, the changes in short sales frombefore to after index changes

are always insignificant. If we consider the entire evidence, it appears unlikely that index changes are associated with

significant changes in short sales volume. Once again, we conjecture that if the institutional ownership is already so

16 Table SA2 shows additional results for liquidity changes using the Amihud (2002) measure. For each stock, we first calculate each day the ratio of absolute

stock return and dollar trading volume. The average value of this ratio over a measurement window gives the Amihudmeasure of stock liquidity. Notice that,

unlike normalized turnover, the Amihudmeasure is an inversemeasure of stock liquidity, and it does not correct for changes inmarket liquidity over time.We

find insignificant changes in Amihudmeasure values frombefore to afterwindow in six cases (downward deletions and pure deletions during both subperiods

and upward additions and pure additions during the second subperiod) and significantly positive changes in two cases (upward additions and pure additions

during the first subperiod). Our inference remains the samewith this alternatemeasure of stock liquidity.
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F IGURE 4 Normalized turnover before and after announcement date (AD) of additions to and deletions from the
S&P 500 index. Normalized turnover is the ratio of the stock turnover (shares traded as a fraction of shares
outstanding) divided by the value-weighted averagemarket turnover (to take out the time trend inmarket-wide
turnover) each day.We average this ratio across the sample of stocks belonging to any category (upward additions,
pure additions, downward deletions, and pure deletions) during both subperiods (2001–2015 and 2016–2020) and
show it on the vertical axis

high relative to the magnitude of short sales, then subsequent changes may not make it significantly easier or harder

to short sell stocks.

4.5.3 Are changes to S&P indexes predictable ahead of time?

A question arises whether changes to the S&P indexes are predictable ahead of time.We test this possibility by exam-

ining trends in normalized stock turnover each day from AD–10 to AD+10.We do this for upward additions and pure

additions, downward deletions and pure deletions, and in each case for their matching stocks.We do so separately for

each subperiod.

Figure 4 shows the evidence. We make a few inferences. First, for both upward and pure additions, there is hardly

any evidence of increased normalized turnover before AD–1 during either subperiod (see the charts on the left). Sec-

ond, one may think that deletions should be more predictable. However, there is little evidence of increased turnover

before AD–1 for downward deletions either, although there is some evidence of increased turnover a day or two

before AD–1 for pure deletions (see the charts on the right). Third, increases in turnover after AD–1 are somewhat

stronger during the second subperiod than during the first subperiod, whichmay be due to an increase in indexed and

benchmarked assets. Fourth, the normalized turnover of matching stocks remains practically unchanged throughout

the announcement period. Fifth, the turnover reverts to its pre-AD level by AD+8 or before. This last observation

is important as it suggests that using a window longer than that will mainly add noise to return measurement. More

importantly, we infer that for all practical purpose S&P changes are unpredictable ahead of time.
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5 CONCLUSION

An extensive literature has investigated the market reaction to stocks that are added to or deleted from the large-

cap S&P 500 index. Almost unanimously, this literature documents positive excess returns upon addition and negative

excess returns upon deletion, although recently a few authors have commented on the diminishing market reaction

that had become insignificant over some periods. In departure from this literature, we document that the evidence

has reversed in recent years for themajority of additions and deletions where a stock was previously or subsequently

included in the mid-cap S&P 400 index. To put it another way, in recent years moving from the S&P 400 index to the

S&P 500 index has been bad news for stocks, and the opposite move has been good news. This paper documents this

new evidence and explores the likely reasons behind it.

We argue that the existing hypotheses in previous literature that explained positive returns to stocks joining the

S&P 500 index cannot explain our flipped results. We next point out the similarity of our results with another strand

of literature that documents negative returns to stocks leaving the smaller-cap Russell 2000 index and joining the

larger-capRussell 1000 index, on themargin, andpositive returns to stocksmoving in theopposite direction. Following

this literature, we look for an explanation for our results based on the differences in institutional holdings of stocks

included in different S&P indexes. We show that the total institutional ownership of stocks included in the S&P 400

index has been increasing over time relative to that of stocks included in the S&P 500 index after controlling for many

other variables. Thus, anticipated lower demand from institutional owners upon moving a stock from the S&P 400

index to the S&P 500 index, even if in the long run, should decrease the stock price on the announcement date, and

vice versa. Finally,whilewehighlight this reason for theparadigmshift in themarket reaction to S&P500additions and

deletions, we suspect that there may be other reasons as well. Our provocative new results should therefore attract

new research in this area.
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Exhibit 2: The S&P 1500 uses a number of index inclusion criteria

Inclusion criteria S&P 1500

Reconstitution of stocks Throughout the year, as corporate actions arise

Earnings The sum of themost recent four consecutive quarters’ as-reported earnings

should be positive as should themost recent quarter.a

Liquidity The ratio of annual U.S. dollar value traded to float-adjustedmarket

capitalization should be 1.00 or greater, and the stock should trade a

minimum of 250,000 shares in each of the 6months leading up to the

evaluation date

Market capitalization Unadjusted companymarket capitalization of USD 8.2 billion ormore for the

S&P 500, USD 2.4 billion to USD 8.2 billion for the S&PMidCap 400, and

USD 600million to USD 2.4 billion for the S&P SmallCap 600. These ranges

are reviewed from time to time to assure consistency withmarket

conditions.

Public float At least 10% of shares publicly floated.b

IPO seasoning 12months required.

Domicile of constituents U.S. companies, based onmultiple criteria such as fixed assets, revenues,

listing, and so forth.

Sector classification Global Industry Classification Standard (GICS®)

aPrior to 2014, S&P DJI Earnings Criterion required four consecutive quarters of positive earnings instead of the sum of the

last four quarters being positive.
bA company meeting the unadjusted company market capitalization criteria is also required to have a security-level float-

adjusted market capitalization that is at least 50% of the respective index’s unadjusted company-level minimummarket capi-

talization threshold.

Source: S&PDow Jones Indices LLC. Table is provided for illustrative purposes.
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