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ABSTRACT
Most investments into equity markets can be categorized into two general strategies: active

investments and passive investments. These strategies impact equity markets in different
ways. Over the past few decades, market participants have witnessed a radical shift from
active management to passive management. This paper reviews how this shift impacts market
dynamics generally, and liquidity and comovement effects, in particular. Robust statistical
analysis of total passive domestic equity assets under management (AUM), individual
security, and market index data demonstrates that dramatic increases in passive investment
flows correlates with decreased broad market liquidity and increased security-index
comovement for securities in the technology sector. Both liquidity loss and increased
comovement can potentially impact the pricing efficiency of equity markets. These potential
pricing inefficiencies that the statistical analysis points towards can allow active management
to realize excess returns in the future. It also points to a possible cycle which, if identified,

may also lead to excess returns.
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INTRODUCTION
As technological advances have continued and markets have adapted, participants in equity

markets during the past few decades have witnessed a radical shift in investment styles. This
shift is best categorized as one from active management to passive management. In
evaluating whether passive investing, and its dramatic increase over the past few decades, is
causing pricing inefficiency within equity markets, we first define the difference between
active and passive investing. Second, we assess potential explanations for the shift from
investment styles. After understanding the rationale behind the trend, utilizing empirical
research and statistical analysis, its impact on equity markets will be evaluated. Lastly, we put
the significance of these impacts into context, including ramifications of liquidity loss and

increased degrees of security comovement in specific sectors.

Passive vs. Active Investing
In evaluating the differences between the two differing investment styles, Turner and Shushko

(2018) note that passively managed funds are investment vehicles that offer diversified and
low fee portfolios with low turnover. This contrasts with actively managed funds, which seek
to earn higher returns than their chosen benchmark through discretionary security selection or
trading in anticipation of market turning points, resulting in higher turnover. The rise in
popularity of exchange-traded funds (ETFS) is a clear example of equity market’s transition
from active to passive management. In a survey conducted by Nanigan (2019), in working
with clients, over eighty-seven percent of financial advisors surveyed in 2018 reveal that they
currently use or recommend ETFs with their clients. Additionally, the proportion that
suggested they plan to increase these ETF recommendations stood at forty-six percent. Figure
1 shows a closer look at the magnitude of this trend, from Morningstar Inc. In evaluating the
data in figure 1, in 1995 passive investing’s share of assets under management was less than
2% of total assets under management. Its share has grown to over 40% as of 2019. As of
March 2022, passive investing’s share of domestic equity funds stands at 53% (Bloomberg
Intelligence).
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Figure 1: Total assets in active and passive MFs and ETFs and passive share of total

2y mmmm Passive ETFs (left scale)
20 40%
18 Passive MFs (left scale)
6 | mmm Active ETFs (left scale) 35%

Active MFs (left scale)

=

= Passive share (right scale)

(trillions of dollars)
=

Assets under management
Passive share of total

1995 1998 2001 2004 2007 2010 2013 2016 2019
Source: Morningstar, Inc.

Figure 1

Another study by Tokic (2019) points out the significance of this shift in a profound way,
noticing that in 2009 assets under management in active funds tripled that of passive funds;
however, by 2019, passive funds had quickly closed that gap, and overtook active funds by
market share. Why would this be fundamentally alarming? Because passive investment
strategies can be best described as set-it-and-forget-it, hands-off strategies, an intuitive market
participant likely infers that, if 18% of all global equities are held passively as a study by the
Boston Federal Reserve indicates (Kenechukwu, 2019), then 18% of all global equities are not
contributing to global market liquidity (or, at the very least, rarely are). Evidence as to
whether this is occurring will be evaluated later within the paper. Other effects of passive
investing’s increase in popularity will be discussed throughout the paper as well, but the most
widespread are liquidity and security comovement. Both effects potentially contribute to
declines in pricing efficiency of the stock market. When stock valuations are not
representative of true intrinsic valuations of the underlying companies, this kind of valuation
dislocation on the upside (overvalued) can cause a bubble, or an opportunity if dislocated on
the downside (undervalued).

Factors Contributing to the Shift
It is apparent that this shift from active to passive investment vehicles has accelerated over the

past few decades, but what might explain that? According to Vanguard (2021), a provider of
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over fifty exchange-traded funds, ETFs (classically passive investment vehicles) provide
several benefits that traditional mutual funds do not, including lower investment minimums
(virtually zero with the rise of fractional trading) and more hands-on control over the price of
a given trade (since spot prices update more frequently throughout the day in ETFs vs. MFs).
Similarly, a study by Narend (2016) points to the expense ratio (a transaction cost) as a major
factor that drives investment decisions. Theoretically, both an ETF and a mutual fund can
replicate an index, but according to VVanguard, most of their MFs require a $3,000 investment
minimum. Conversely, ETFs have basically no investment minimum, as fractional trading has
allowed investors to buy fractional shares at a desired dollar amount. Because of these facts,
ETFs in this technology-driven market are typically much more attractive investment

vehicles, as they offer generally lower investment minimums and transaction costs.

Another driving factor of passive investing adoption appears to be performance. According to
Hamilos (2015), despite active investing’s focus on the outperformance of benchmarks, 78
percent of active domestic equity managers trailed their relevant benchmarks in 2014. Other
studies have also found similar outcomes. According to Prondzinski and Miller, who studied
passive investing from 2009-2017, during that period, on a risk-adjusted basis in the nine
hypotheses tested, the mean daily Sharpe ratios per week were not significantly higher for the
active indices (proxies for active management) as compared to the passive indices (proxies for
passive management). As investors usually pay a premium for active management to
outperform benchmarks, the fact that risk-adjusted returns are not meaningfully higher
disincentivizes investors to seek active management without outperformance. Lessening
interest in active investment vehicles means increasing interest in passive vehicles- but what

affect could this have on equity markets?

METHODOLOGY

First, we separate the two dependent variables and statistically analyze them with total passive

domestic equity investment assets under management (AUM) as the independent variable. To
address liquidity, we obtained data from NASDAQ Inc, a company that manages, operates,
and provides market services, investment intelligence, and market technology. This data
includes yearly bid-ask spread data for S&P 500 components from 2015 through 2021 at
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various VIX levels. The separation of VIX (or, commonly referred to as the markets “Fear
Gauge”) levels was crucial. Since it is a common measure of market volatility, it is typical for
bid-ask spreads to vary across different VIX levels. Typically, spreads are tight at lower VIX
levels and wider at higher VIX levels. | ran a statistical regression between total passive assets
in domestic equity markets and the bid-ask spread of these S&P500 components, providing a
predictive model that explains how changes in passive investment flows impact liquidity
across S&P500 components.

My statistical analysis of security comovement took a far more robust process, which is laid

out below:

1. Input every ticker of each component of the S&P100 into a MS Excel “master
spreadsheet”

2. Download historical data from Jan-1-2010 to Dec-31-2021 for each security
3. Use return formula: ((New-OlId)/Old) to get daily returns

4. Input daily return data for each component into master spreadsheet, separating by
each year; also do for $SPY, an ETF that replicates the S&P500 (once)

5. Using data analysis tool on excel, correlate daily returns of each security for each
year with $SPY returns; this provided what we’ll refer to as the “degree of

comovement value” (DCV)

This process gave me the correlation of daily returns between each S&P100 component and
$SPY for every year from 2010-2021 (for securities, such as $FB, whose IPO was after 2010,
the first full year was used). In other words, this process showed comovement trends for
individual components from 2010-2021. The next step was to see what correlation these
trends had to passive investment assets over time. To do so, I:

6. Used the =AVERAGE function on excel to get average correlation for all
securities each year (giving me an average correlation value for each year from
2010 to 2021).
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7. Used data analysis function on excel to run a statistical regression model to
correlate comovement over time with total passive assets over time, giving me a

model that explains how changes in total passive assets impacts comovement.

RESULTS

We separated the results by the two different dependent variables analyzed: liquidity and
comovement. In order to analyze each dependent variable, a slightly different process was
needed, in large part due to differences in data sources. First, we will explore how total
passive investment flows impact market-wide liquidity.

Liquidity

Figure two shows the summary output which displays findings of how total passive domestic
equity assets under management (AUM) impacts market-wide liquidity. Based on the
statistical findings, and this regression model, it is estimated that for every $1 trillion increase
in total passive domestic equity AUM, our independent/explanatory variable, the bid-ask
spread for S&P500 components will increase by .29 basis points. In more digestible terms,
this model estimates that every ~$3.44 trillion increase in passive domestic equity would
translate to a single basis point increase in the average bid-ask spread of all S&P500
components. At first, a single basis point increase as a result of a $3.44 trillion increase in
passive assets may not seem significant, but when considering the fact that this spans across
every component of the S&P500, it really is worth paying attention to, and ramifications will

be discussed further.
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SUMMARY OUTPUT

Regression Statistics

Multiple R 0.76350394
R Square 0.582838266
Adjusted R Square  0.499525919
Standard Error 0.429280452
ANOVA
df SS MS F Significance F
Regression 1 1.287877184 1.287877 6.988633 0.045777318
Residual 5 0.921408531 0.184282
Total 6 2.209285714

Coefficients  Standard Error t Stat P-value

Intercept 3.394032831 0.600120705 5.655584 0.002401
Passive Assets 0.293867196  0.111161653 2.643602 0.045777
Figure 2

Further analyzing the regression output beyond the significance of our coefficient value, the
model showed an R-squared value of .583. This means that 58.3% of the variability in the
average bid-ask spread of S&P500 components can be explained by changes in total passive
domestic equity holdings. Importantly, these findings were statistically significant at a 95%
confidence level, evidenced by the p-value of .0457, which is less than .05. This means that
this correlation is due to something other than chance. Also, important to note is the
regression controls for VIX levels throughout the year. Since higher VIX levels signal more
volatility (and, therefore, heightened bid-ask spreads), this was a factor that simply had to be
controlled in order to achieve meaningful statistical analysis. By analyzing yearly spreads at a
standard VIX level of 15 for each year, volatility can be removed as a potential source of
statistical error. Figure 3 shows a basic graph showing the relationship between total passive
domestic equity AUM and the bid-ask spread of S&P500 components on a yearly basis.
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Bid-Ask Spread of S&P 500 Components vs.
Passive Investment Assets
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Figure 3
Comovement

Among our entire sample size (the S&P100, or largest 100 companies in the S&P500) there
was not an apparent statistically significant relationship between the entirety of component’s
degree of comovement over time with increases in passive investment flows. The regression
output can be seen in figure 4, where the r square value was miniscule, and the p-value did not

show statistical significance.

SUMMARY QUTPUT

Regression Statistics

Multiple R 0.225604421

R Square 0.050897355

Adjusted R Square -0.04401291

Standard Error 0.109097259

Observations 12
ANOVA

df SS MS F Significance F
Regression 1 0.006382778 0.006382778 0.536268179 0.480794625
Residual 10 0.11902212 0.011902212
Total 11 0.125404898
Coefficients  Standard Error t Stat P-value Lower 95%

Intercept 0.646421712 0.068370773 9.45464981 2.65114E-06 0.494082137
Total Passive Equity AUM  -0.01158475 0.015819612 -0.73230334 0.480794625 -0.04683305
Figure 4
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The next logical step in the analysis of this data was to see if there was a trend among those

components whose degrees of comovement over time did appear to show a relationship with
total passive domestic equity AUM. The findings were intriguing. Utilizing the IF() function
in MS Excel, these components were sorted out, and figure 5 is a list of those that did show a

relationship in the form of stronger correlations compared to other components:

Apple 0.483
Amazon 0.642
Broadcom 0.539
Facebook 0.628
Google 0.537
Metflix 0.725
ServiceNow 0.706
Paypal 0.519
Visa 0.531
Zoetis 0.639
Figure 5

All of these companies showed a relatively strong correlation between yearly comovement
values and increases in total passive domestic equity AUM. The next step to further analyze
and achieve increased context was to look deeper into these components and see if they
shared any similarities. | looked into the size of each company, by market capitalization, and

the sector that they are in, and my results are shown in figure 6:

Apple 52.89T Technology
Amazon 51.69T Cons. Disc.
Broadcom 52698 Technology
Facebook 5914E Technology
Google 51.91T Technology
Metflix 52656 Technology
ServiceNow 51308 Technology
Paypal 5201B Technology
Visa 54556 Technology
Zoetis 5115B Technology
Figure 6
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The trend here is clear: every company that showed a strong correlation between increased
comovement trends and increases in total passive domestic equity AUM were very large
technology companies (Amazon is technically in the consumer discretionary sector due to the
size of their retail business, but AWS has become an increasingly large portion of their
business and FCF driver, which may explain why they are included). Those polished in
financial markets jargon will notice that every member of “FAANG” (Facebook, Apple,
Amazon, Netflix, and Google) show this special relationship between comovement and
passive flows. Notably, Microsoft just narrowly missed the parameters for relationship

strength, but it still showed a stronger-than-average correlation value of .44.

Noticing this trend- the fact that large cap technology stocks showed the strongest correlation
between increases in degrees of comovement and total passive domestic equity assets under
management- brought me to the next natural question that would allow me to further dig
down into my results: If these large technology companies showed a strong relationship, but
the S&P100 did not, what kinds of companies showed the weakest relationship? Utilizing a

similar process to sort out these companies, we developed the table below:

Moderna -0.872 Biotechnology
General Electric -0.696 Industrials
Wells Fargo -0.684 Financials
UPS -0.635 Transportation
ConocoPhillips -0.595 Energy

3IM -0.566 Industrials
Bxxon -0.547 Energy

Pfizer -0.536 Pharmaceuticals
US Bancorp -0.532 Financials
Truist Financial -0.528 Financials
PNC Financial -0.500 Financials
Honeywell -0.478 Industrials
Boeing -0.443 Aerospace
Figure 7
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DISCUSSION OF RESULTS

Liquidity Discussion
One can readily observe the trend in S&P500 components’ liquidity through figure 8:

Bid-Ask Spread vs VIX for S&P500 Components

jote: Fr Halft y

2015 to Ar 2021

2015

December 1, 20
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February 1, 2018

=@ August 31, 2020
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September
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- T © September 14, 2015
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Figure 8

Figure 8, which includes the average bid-ask spread for all S&P500 components from 2015-
2021, shows a clear trend: the average bid-ask spread (in basis points), while controlling for
the level of the VIX, has shown a relatively steady increase since 2015. As noted previously,
our model predicted that for every trillion dollar increase in total passive domestic equity
AUM, the average bid-ask spread for S&P500 components is expected to increase by .29
basis points. Though .29 basis points may not seem like a significant amount, when one thinks
about how frequently every component of the S&P500, the world’s most popular index, is
traded on a daily basis, an increase in the spread to this degree suggests massive increases in
transaction costs. One study finds that, increases in transactions costs, resulting from less
liquidity, could deter market participants from engaging in firm-specific information
gathering activities, thereby leading to less informative stock prices in the firm-specific
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component (Doron, 2017). This study ultimately points to the prediction that, due to decreases
in liquidity (therefore, increases in transaction costs) as a byproduct of increases in passive
investment activity, investors will be less willing to take their time to gather informational
asymmetries, as transactions costs will cut into investment gains. With investors less willing
to discover true price, intrinsic value will deviate from stock price further than normal. This

deviation from intrinsic value would be a textbook market inefficiency, in broader terms.

Comovement Discussion
When first analyzing any statistical significance between changes in degree of comovement

and increases in total passive domestic equity AUM within S&P100 components over the past
decade, there did not appear to be any robust statistical relationship. This is conveyed by an
insignificant p-value of .48 and a weak adjusted r-squared value of -0.04; however, once |
analyzed which components showed a robust correlation and which showed a weak
correlation, the results were incredibly interesting. | found that the components that
demonstrated the highest correlation (that is, the components in which the variability in
degree of comovement is best explained by increases in total passive investment flows) were
all large-cap technology stocks. Though the statistical model used does not show causation, it
can be stated that there was a correlation between increases in total passive investment flows
and increases in degree of comovement with $SPY among large-cap technology stocks. Put in
simpler terms, the data shows that large-cap technology stocks have become more correlated
with the S&P500 in the past decade, and the statistics show that this is a result of something
other than chance. Conversely, those components that showed the least correlation between
total passive investment flows and degree of comovement with the underlying index in the
past decade were more cyclical stocks belonging to the industrial, energy, and financial
sectors. Interestingly, the components that showed the least correlation were Moderna
(SMRNA) and General Electric ($GE). Analyzing these companies and how the market
operates, this makes fundamental sense:

Moderna underperformed in the first year or so after its initial IPO, falling from roughly $18
per share to $13 pre-covid, while $SPY saw gains; additionally, during 2020 Moderna often

saw increases in share price when the pandemic worsened (due to vaccine potential) which
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often coincided with declines in the $SPY. These factors would explain the lack of

correlation.

General Electric saw firm-specific underperformance from 2016-2020, seeing its share price
crater from ~$240 to ~$50 per share while the $SPY saw gains. Given this underperformance,
one could see how degree of comovement lowered over time while total passive investment

flows increased.

The point of these anecdotes is to show that dramatic negative correlations were often found

to be firm-specific anomalies, and enough of these strong negative correlations can lower the
correlation of the entire S&P100 benchmark as a whole. This is one of my educated guesses

as to why the benchmark did not show a strong relationship between degrees of comovement
and total passive investment flows over the past decade or so.

Significance of Findings
Its important to once again note that certain sectors (technology) saw much greater degrees of

correlation than others (industrials, financials, energy). This means that increases in total
passive domestic equity AUM will increase large-cap technology stocks’” degree of
comovement with $SPY in the future and decrease large-cap companies in the industrial,
financial, and energy sector’s degree of comovement with $SPY. Why is this significant? In
my opinion, it all comes down to active vs. passive investment trends. Based on my findings,
I theorize that these trends may open the door for active management to capitalize on these
trends. For example, if large-cap technology stocks are more likely to be brought up (or
down) by the S&P500 due to increased degrees of comovement, there may be pricing
inefficiencies that active management may have the opportunity to exploit in the future.
Conversely, if those components in the industrial, financial, and energy sector continue to lose
degrees of comovement with the S&P500, they may be underinvested in on index upside (as
market/economy-wide trends may not translate immediately to these companies’ stock
prices). If these factors do open the door for active management to capitalize, | theorize that

this may cause a predictable feedback loop within the market in the future:
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We saw steps “A” and “B” across the past decade or so and based on the data analyzed |
theorize that we are currently in step “C”. | expect step “D” to come soon, and once more and
more active capitalize on this trend, there will be less returns (it would become a “crowded
trade”) leading back towards “C”. If managers can stay in touch with how total passive
domestic equity AUM impact the underlying components of the index, they may be able to

stay ahead on this feedback loop, likely providing excess returns.

CONCLUSION
Through my statistical analysis, a strong, positive, and statistically significant relationship

was found between total passive domestic equity AUM and bid-ask spreads for S&P500
components. This trend, if it continues, should be alarming for market participants, as, since
most technological advancements that have historically reduce spreads have already been
implemented, it appears that spreads are destined to continue to rise with total passive
domestic equity AUM. These increases in transaction costs could reduce the incentive for
firms to search for informational asymmetries, therefore potentially causing some security
values to deviate from intrinsic value. This would infer a less efficient market. Additionally,
increases in passive flows have a positive correlation to increased degrees of comovement for
large-cap technology stocks and a negative correlation for those in the industrial, financial,
and energy sectors. Active management may be able to analyze these trends and ultimately
achieve excess returns due to these market inefficiencies, potentially opening the door for a

period of active manager outperformance in the future.
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APPENDIX

Daily return correlations to $SPY each year
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