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ARTICLE

Revisiting Tesla’s Addition to the
S&P 500: What’s the Cost, Before
and After?

June 2021

We and others have often observed a pattern in additions and deletions to the S&P
500 Index: typically additions underperform and deletions outperform the index in
the subsequent year. The larger the addition to the S&P 500, the larger the average
gap in subsequent relative performance. It has happened yet again with the addition
of Tesla (TSLA) and the deletion of Apartment Investment and Management (AIV).
In early December 2020, in our article “Tesla, the Largest-Cap Stock Ever to Enter
S&P 500: A Buy Signal or a Bubble?,” we made the additional point that Tesla already
sported bubble-level valuations, priced at more than 120 times when compared to
the traditional automakers on a per car basis. Historically, companies at bubble
valuations significantly underperform the market... eventually.! Taking these two
observations together, we predicted that AIV would outperform TSLA, perhaps by a
stupendous margin because of Tesla's scale and valuation levels.

Tesla entered the S&P 500 on December 21, 2020. Six months after the fact, what
has happened? AlV outperformed TSLA by a stupendous margin.

Index Fund Rebalancing: Buy High, Sell Low

Index funds are often thought to be passive. Not entirely—stocks are added and
dropped, and rebalancing trades are made as company float changes. Although
turnover is low, that turnover follows a consistent pattern: index funds systematically
buy high and sell low. The recent addition of Tesla to the S&P 500 near its highest-
yet valuation levels is a striking confirmation of this pattern. As the following chart
vividly shows, our expectation of underperformance by TSLA and outperformance by
AlV, as we stated six months ago, was right on target. As of the close on June 18,
2021, AlV has delivered 60 cents on a dollar invested compared to TSLA's loss of 10
cents on a dollar invested, a relative return advantage for AV of 78.6%.2

How much did the S&P 500 rebalance into TSLA cost investors? If a hypothetical
investor did not rebalance into TSLA and held the S&P 500 at the pre-rebalance
allocation, the investor would have been 41 basis points (bps) ahead of the
rebalanced S&P 500 in the first six months after the rebalance, and likely that return
advantage is not the end of the story.3 A pensioner with a $100,000 allocation to the
S&P 500 is about $410 poorer as the result of the December 21 index rebalance.
Unfortunately, this cost is totally unnoticed by investors because it is baked into the
index’'s performance. Ironically, the competition in the indexing space runs for these
fractions of basis points. The cheapest funds offer the index’s portfolio allocation for

Rob Arnott*
Partner, Chairman

Vitali Kalesnik

Lillian Wu

*Corresponding author

Key Points

o We have observed that additions and deletions

to the S&P 500 Index follow a dependable
pattern: additions underperform and deletions
overperform over the subsequent 12-month
period. The December 2020 rebalance out of
AV and into TSLA lived up to this pattern rather
spectacularly—at the six-month mark, AlV has
a relative return advantage over TSLA of 78 %!

Traditional cap-weighted indices routinely buy
high and sell low when the index rebalances
resulting in substantial hidden costs to investors
who track the index. The December 2020 S&P
500 rebalance out of AlV and into TSLA cost
investors 41 bps in the first six months, and the
cost may go higher. Smarter index design and
more-efficient implementation could help
investors' tracking traditional indices avoid
these hidden costs.
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an expense ratio of zero (1) bps.# Yet, many investors totally ignore the hidden costs associated with indexing, which can easily exceed
the expense ratio!

Based on our past research, we anticipated in December 2020 that ATV would outperform
after being dropped from the S&P 500, while TSLLA would underperform after being
added. In the first six months, relative to TSLA the S&P 500 showed a return advantage of
26.2% and ATV showed a return advantage of 78.6%.

Growth of $100 Invested in TSLA, AlV, and S&P 500,
December 18, 2020-June 18, 2021
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Traditional indices embody built-in performance-dragging inefficiencies. Cap-weighted indices allocate capital proportional to a
company's capitalization. For example, the S&P 500 holds approximately 500 of the largest US companies by market capitalization
(corporate actions cause drift above and below 500 names) and weights them in proportion to their float-adjusted market values. It is
self-evident that if a company's stock is overpriced relative to long-term future fundamentals (hence destined to eventually
underperform), it will be overweighted in the index relative to its eventual fair-value weighting. Conversely, an undervalued stock
(destined to outperform) will be underweighted in the index. This observation is not a criticism of the people or the products at S&P. It
is simply inherent to price- or capitalization-weighting.

Indexers cheerfully admit this truism, while noting that no one can know which companies are over- or undervalued (although recent
examples of valuation extremes, such as GameStop and Nikola, certainly bring the whole notion of market efficiency into question, yet
again). But, knowing which stocks are cheap and which are dear turns out to be irrelevant.

On average, company valuation multiples mean revert toward market and sector norms. In an efficient market, this reversion to the
mean happens as fundamentals catch up with price: expensive and cheap stocks sport exactly the premium or discount, respectively,
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that they deserve. In an inefficient market, at least some of this mean reversion happens through the opposite dynamic as price reverts
toward fundamentals. This higgledy-piggledy tendency toward mean reversion produces a return drag on a capitalization-weighted
portfolio relative to any strategy that does not link weight to price or to market capitalization (Treynor, 2005).5

The buy-high, sell-low dynamic is particularly evident when we analyze the additions and deletions to the S&P 500. On average, over
the last 20 years, 23 stocks have left and 23 have entered the index each year. About 58% of the deletions result from a corporate
action such as a merger, acquisition, or bankruptcy, leaving the Index Committee little choice but to delete them. The stocks that then
entered the index typically had recently experienced significant price appreciation relative to the rest of the market, ranking on average
in the top 330 names by market capitalization. If corporate actions do not trigger a deletion, the Index Committee will choose a
discretionary deletion, typically removing smaller companies that have recently fallen in price. We might oversimplify by suggesting
that additions are typically stocks the committee wishes it had included sooner, and deletions are stocks the committee is
embarrassed not to have dropped sooner.

“For the six months after the December 2020 S&P 500 rebalance, AI'V’s relative return
advantage versus Tesla is 78.6%.”

Our 2018 article “Buy High and Sell Low with Index Funds!” suggests several ways index funds could add a modest excess return in
most years. The industry, however, has trained clients to view any tracking error relative to the published index (including positive
tracking error) as evidence of inferior, sloppy risk management. Index fund managers who seek to take advantage of these
inefficiencies lose business because their positive tracking error is taken to be evidence of sloppiness. The saving grace for indexers is
that the stocks added at too high a price and sold at too low a price represent only about 2-4% of annual turnover. Even with an
avoidable 1,000 bp performance drag from the buy-high, sell-low behavior, the annual cost to clients is roughly 20-40 bps, which the
clients typically do not notice because the published index itself suffers from the same drag!

As of year-end 2019, approximately $4.6 trillion of investment capital was directly tracking the S&P 500 and another $6.6 trillion was
benchmarked to the index. When the composition of the index changes, the resulting trades drive up the price of the addition and pull
down the price of the deletion. Only 35% of additions to the index will have a higher share price on the day the Index Committee
announces the stock will be added than the effective closing price on the day they are actually added. The prices of the remaining 65%
of added stocks rally between announcement date and effective date of the addition. Reciprocally, at the open on the announcement
date, 60% of discretionary deletions are above the effective closing price on the day they are removed from the index. Thus, the share
price of 60% of discretionary deletions falls between announcement and effective date. Over the last two decades, on average the
deletions underperformed the additions by 6.2%, from the market open on the announcement date to the market close on the
rebalance date.®

Typically, an additional 1.0% of underperformance follows on the first day after the addition is made as some index trackers play catch-
up on trades they did not complete on the effective date. This additional 1.0% is primarily due to buying pressure from the liquidity
providers who traded the stocks ahead of the rebalance as well as from trading activity on the rebalance date. Most index-tracking
strategies trade en masse at the exact closing price the day before the addition officially occurs.

Following the rebalance event, prices of the two stocks that were added and deleted will start to move in the opposite direction. Over
the 12 months following the rebalance, our research shows only 43% of additions finished ahead of their effective closing price relative
to the market. Because stock prices can rise much more than they fall, this translates to only an average 1% loss relative to the market
in the 12 months following the rebalance. Reciprocally, fully half of discretionary deletions finish the subsequent 12-month period
ahead of their effective closing price relative to the market. Because the gains tend to be significantly larger than the losses, the
discretionary deletions beat the market by nearly 20% over the next 12 months, on average. As a result, in the first six months
following the rebalance, the additions tend to lag the deletions by 14%, and by month 12, the additions lag by 20%.
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The index rebalance is a great opportunity... to do the opposite of what the index does: buy the deletion and sell the addition. Providing
index investors liquidity and benefitting from the mean reversion of the price changes has historically proven to be an excellent
investment idea.’

Because an index rebalance adds strongly performing stocks and sells poorly
performing stocks, investors have an excellent opportunity to buy the deletion and
sell the addition. History shows the average return gap between addition and deletion
is 2,000 bps in the first year after the rebalance.

S&P 500 Additions and Discretionary Deletions: Average Performance
Relative to Market, Jan 2001-Dec 2020
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Tesla Before and After the December 2020 S&P 500 Rebalance

On November 17, 2020, the S&P's US Index Committee announced that Tesla would be added to the S&P 500 Index. Tesla's entry was
remarkable on multiple dimensions:

= On the day Telsa entered the S&P 500 it was the sixth largest US company by market capitalization. Tesla was the largest addition
to the S&P 500, both by market capitalization and rank, in the index's history.
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= As we noted in December 2020, Tesla was already valued at bubble valuation levels (Arnott, Kalesnik, and Wu, 2020). Comparing
valuations on a per-car-produced-and-sold basis, Tesla was more than 120 times more expensive than the traditional automakers.
Tesla's valuation was so large it equaled the total market-cap of the nine largest automakers by sales volume: Toyota, Volkswagen,
General Motors, Honda, SAIC, Hyundai-Kia, Ford, Fiat Chrysler, and Renault-Nissan. These nine companies were jointly responsible
for 94% of global auto market sales in 2020.

= Index funds, ETFs, and other index strategies that track the S&P 500 needed to buy at least $78 billion of Tesla shares at the
rebalance-date valuation.® Closet indexers likely needed to buy a similar, if not larger, amount. From the announcement on
November 17, 2020, of Tesla’s addition to the index through the market close on December 18, 2020, one day before the rebalance
date, TSLA soared 57%. Meanwhile, AlV tumbled 17%.

Tesla entered the index in a single shot at the market open on Monday, December 21, 2020. To track the index, investors needed to
trade TSLA on the preceding trading day, Friday, December 18. Over the 10 trading days prior to December 18 (excluding the December
18 value), the average dollar-volume traded was $33 billion. On December 18, the dollar-volume traded spiked to $154 billion, the
equivalent of 23% of total Tesla shares outstanding. Because the bulk of strategies that track the S&P 500 purchased Tesla on
December 18, typically at the closing price, for much of the subsequent analysis we use TSLA's market close on December 18 as the
reference price.
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Most index-tracking strategics buy the addition at the market close the day before the
rebalance date. In Tesla’s case that translated into dollar volume of $154 billion and
roughly 23% of outstanding shares on December 18, 2020.

TSLA Daily Trading Volume around the S&P 500 Rebalance Day, t,
December 21, 2020
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On May 1, 2020, months before Tesla's addition to the S&P 500, following a 282% year-over-year price appreciation, Elon Musk
tweeted “Tesla stock price is too high imo.” Tesla's market close that day was $140 a share—much lower than its price on entering the
index.? From May 1, 2020, to November 16, 2020, the day before the S&P Index Committee’s announcement that they were adding
Tesla to the index, the share price rose another 190% to $408 a share. From November 17 until the market close on December 18,
TSLA appreciated another 57%. This massive price appreciation can be partly attributed to the growing importance of the Electric
Vehicle (EV) market, the possibility of renewed government subsidies to EV companies, and in recognition that Tesla was profitable
for the first time in 2020. We believe the larger contribution to Tesla's price appreciation, however, is the global EV craze and the price
pressure from the long-anticipated S&P 500 rebalance itself.

As Usual, Deleted Stock Wins, Added Stock Loses

Six months ago we suggested that investors could benefit by buying long the S&P 500 deletion, AlV, and by selling the addition,
TSLA. We based our support for this investment idea on the bubble-level valuations of TSLA, strong price appreciation after the
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announcement of its inclusion in the S&P 500, and the general pattern we have observed of S&P 500 deletions’ outperforming S&P
500 additions.

At the six-month mark after the December 18 market close, when the majority of index trackers executed the rebalance trade, a
comparison of the growth of $100 invested in TSLA, AlV, and the S&P 500 Index shows a remarkable result: $100 invested in the S&P
500 appreciated to $113.20; for AlV, a $100 investment grew to $160.20; and for TSLA, a $100 investment depreciated to $89.70.

“The hidden costs associated with index rebalances could be easily avoided with smarter
index design and more-efficient implementation.”

This outcome results from the built-in inefficiencies of an S&P 500 Index rebalance: our research shows that on average in the first six
months, discretionary deletions outperformed additions by 14%, and by month 12, the outperformance increased to 20%. When the
addition ranks in the top 100 from the date of rebalancing the index, the performance spread is 12% by month 6 and widens to 24% by
month 12 (Arnott, Kalesnik, and Wu, 2020). Given the size of its market-cap and the hype around the company, Tesla's addition to the
S&P 500 in December 2020 was the mother of all S&P 500 rebalances. In just the first six months after the rebalance date, an investor
who chose to buy AIV and to sell TSLA on December 18 at the market close would today be enjoying a 78.6% relative return advantage
—and likely the return advantage does not end here.

Traditional cap-weighted indices routinely buy high and sell low during an index rebalance. Six months after the rebalance into TSLA,
we calculate the rebalance cost to S&P 500-tracking investors is 41 bps. Investors, as well as advisors and investment consultants,
focus on the expense ratio of funds yet seem to ignore the flaws in the index process that easily cost them 10 times the stated fees.
These "hidden” costs could be easily avoided with smarter index design and a more efficient approach to implementation.

Endnotes

1. Arnott, Shepherd, and Cornell (2018) offer an actionable definition of a bubble as being a stock or industry (or even country) for
which an investor would need to make implausible—though not impossible—growth assumptions to justify its current valuation
and—very importantly—for which the marginal buyer does not care about valuation multiples. The authors also caution that bubbles
can persist longer and expand more than any skeptic might expect, sometimes outlasting the solvency of those bold enough to
short the bubble asset.

2. From December 18, 2020, to June 18, 2021, $100 invested in AlV grew to $160.20 and $100 invested in TSLA fell to $89.70. The
relative return advantage is calculated as 160.20/89.70 = 78.6%.

3. TSLA entered the S&P 500 Index with a weight of 1.69% and AlV exited the index with an estimated weight of 0.012%. Over the
period December 18, 2020, to June 18, 2021, the S&P 500 returned 13.16%. In contrast, a hypothetical portfolio that did not
rebalance out of AlV and into TSLA would have earned 13.57% over the same period, outperforming the actual index by 41 bps.

4. Obviously, these funds are not operating on a charitable basis. They often profit from securities lending and using the stock
holdings of passive funds to aid in the trade executions of their active funds. These profits are not transparent to investors.

5. The fact that cap-weighting inflicts a performance drag on cap-weighted indices relative to valuation-indifferent indices does not
mean that active managers can collectively win. They do not (and cannot) win relative to the aggregate market, because they
collectively must own the market portfolio net of whatever the indexers own. If the indexers own the market portfolio, as they
approximately do, then active managers will collectively own the same portfolio (Sharpe, 1991).
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6. Before 1989, the announcement date and the effective date were one and the same. The S&P's Index Committee would announce
after the market close that stock A was added and stock B removed, both as of the previous market close. Therefore, the 6.7%
underperformance over the last 20 years would have shown up as a trading cost of the index fund. Under intense lobbying from the
indexing community, S&P and other index providers began to preannounce index changes. As a result, index funds can claim their
trades did not move share prices—because hedge funds and other liquidity providers had already done so!

7. In Arnott, Kalesnik, and Wu (2018), we estimate that even an index strategy can use this information to beat the benchmark index.
The strategy can simply postpone the rebalance trade by a year. Trading away from the other liquidity demanders and not losing on
the mean reversion translates, on average, to 13-25 bps a year of additional performance.

8. Tesla enters the S&P 500 with a weight of 1.69%. Passive funds—mutual funds and ETFs—held about $4.6 trillion in AUM that
directly tracked the S&P 500. These funds needed to buy about $94 billion TSLA ($4.6 trillion X 1.69% = $78 billion). Tesla's
trading volume spiked on December 18, 2020, at about 222 million shares. That day's closing price of $662 a share implies the
actual trading by market participants was equal to about $147 billion. Many large institutional investors own the S&P 500 in
separately managed accounts, which accounts for the difference.

9. On August 31, 2020, TSLA split 1to 5. We quote TSLA on the split-adjusted basis.
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The material contained in this document is for informational purposes only. It is not intended as an offer or a solicitation for the purchase and/or sale of any security, derivative,
commodity, or financial instrument, nor is it advice or a recommendation to enter into any transaction. Research results relate only to a hypothetical model of past performance (i.e.,
a simulation) and not to actual results or historical data of any asset management product. Hypothetical investor accounts depicted are not representative of actual client accounts.
No allowance has been made for trading costs or management fees, which would reduce investment performance. Actual investment results will differ. Simulated data may have
under- or over- compensated for the impact, if any, of certain market factors. Simulated returns may not reflect the impact that material economic and market factors might have
had on the advisor's decision-making if the advisor were actually managing clients’ money. Simulated data is subject to the fact that it is designed with the benefit of hindsight.
Simulated returns carry the risk that actual performance is not as depicted due to inaccurate predictive modeling. Simulated returns cannot predict how an investment strategy will
perform in the future. Simulated returns should not be considered indicative of the skill of the advisor. Investors may experience loss of all or some of their investment. Index returns
represent back tested performance based on rules used in the creation of the index, are not a guarantee of future performance, and are not indicative of any specific investment.
Indexes are not managed investment products and cannot be invested in directly. This material is based on information that is considered to be reliable, but Research Affiliates, LLC
(“RA") and its related entities (collectively “Research Affiliates”) make this information available on an “as is” basis without a duty to update, make warranties, express or implied,
regarding the accuracy of the information contained herein. Research Affiliates is not responsible for any errors or omissions or for results obtained from the use of this information.

Nothing contained in this material is intended to constitute legal, tax, securities, financial or investment advice, nor an opinion regarding the appropriateness of any investment. The
information contained in this material should not be acted upon without obtaining advice from a registered professional. RA is an investment adviser registered under the Investment
Advisers Act of 1940 with the U.S. Securities and Exchange Commission (SEC). Our registration as an investment adviser does not imply a certain level of skill or training. RA is not a
broker-dealer and does not effect transactions in securities.

Investors should be aware of the risks associated with data sources and quantitative processes used to create the content contained herein or the investment management process.
Errors may exist in data acquired from third party vendors, the construction or coding of indices or model portfolios, and the construction of the spreadsheets, results or information
provided. Research Affiliates takes reasonable steps to eliminate or mitigate errors and to identify data and process errors, so as to minimize the potential impact of such errors;
however, Research Affiliates cannot guarantee that such errors will not occur. Use of this material is conditioned upon, and evidence of, the user's full release of Research Affiliates
from any liability or responsibility for any damages that may result from any errors herein.

The trademarks Fundamental Index™, RAFI™, Research Affiliates Equity™, RAE™, and the Research Affiliates™ trademark and corporate name and all related logos are the
exclusive intellectual property of RA and in some cases are registered trademarks in the U.S. and other countries. Various features of the Fundamental Index methodology, including
an accounting data-based non-capitalization data processing system and method for creating and weighting an index of securities, are protected by various patents of RA. (See
applicable US Patents, Patent Publications and protected trademarks located at https.//www.researchaffiliates.com/legal/disclosures#patent-trademarks-and-copyrights, which
are fully incorporated herein.) Any use of these trademarks, logos, or patented methodologies without the prior written permission of RA is expressly prohibited. RA reserves the right
to take any and all necessary action to preserve all of its rights, title, and interest in and to these marks and patents.

The views and opinions expressed are those of the author and not necessarily those of RA. The opinions are subject to change without notice.
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