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ABSTRACT

Investors and firms are always trying to predict the future, but what is certain is change.
In this paper, I investigate S&P 500 changes to further research on the supposed presence of an
asymmetric price response between index additions and deletions. By replicating the original
study which asserted the existence of asymmetry, I place a particular focus on the deletions due
to the lack of agreement on the subject and report the cumulative abnormal return medians of
deleted firms. Medians contribute typicality, while means fall susceptible to outliers and as a
result, skewness. By providing the median cumulative abnormal returns of deleted S&P 500
firms, future S&P member firms can understand and predict what is standard or ordinary upon
index deletion. Unfortunately, the answer of typical deletion is bleak with most deleted firms
declining in share price initially and even 60 trading days out. The medians do not lie.
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Chapter 1
Introduction
This paper aims to replicate and expand upon the findings of a previously published
article, “The Price Response to S&P 500 Index Additions and Deletions: Evidence of
Asymmetry and a New Explanation,” by authors Honghui Chen, Gregory Noronha, and Vijay
Singal. It is important to note that a particular focus will be placed on Standard and Poor’s 500
index deletions due to the topic’s ongoing debate and ambiguity. Additionally, a prior reading or
understanding of the Chen et al. article would best prepare the reader for this thesis.
Since its emergence in 1957, the Standard and Poor’s 500 has dominated financial news
headlines and impacted the decision-making process of investors worldwide. The popularity of
the S&P is primarily due to the widely accepted idea that the index acts as “proxy of the U.S.
equity market” and subsequently measures the health of the U.S. economy. More inclusive than
its Dow Jones counterpart, the S&P 500 is more representative despite being quoted less
frequently. In fact, the mission of the S&P is to “measure the market performance of U.S. stocks
trading on U.S exchanges” (S&P Global, 2019). However, the index’s popularity and reputation
is not only due to its symbolic value, but also partially attributed to the frequent revision of S&P
500 member companies.
To be eligible for S&P 500 membership, strict criteria must be met. The basic
requirements as of March 2019 are as follows: companies must be U.S.-headquartered
corporations, have common stock listed on the New York Stock Exchange (NYSE), NASDAQ,
or the Chicago Board Options Exchange (Cboe), report positive profits for the past four quarters,
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retain an unadjusted company market capitalization of $8.2 billion or more, possess sufficient
liquidity, and have at least 12 months since the corporation’s initial public offering (IPO). But to
best ensure index inclusion, a firm must be a leader in an important American industry. Industry
leading companies and strong American industries measure the U.S. economy most accurately,
but they rarely remain static. Hence, S&P 500 changes in the form of additions and deletions
commonly occur to maintain the index’s economic representativeness. To illustrate, remember
how CVS surpassed Rite Aid as the leader in the retail drug store industry and railroads, once a
booming industry in America, now no longer carry the same importance (Chen et al., 2003).
Apart from the index’s reputation and constant changes, the S&P 500 has recently grown
in even more popularity with the advent of passive ETF index funds. Now investors can gain
financial exposure to the S&P as before, the index strictly acted as benchmark. Therefore, given
the popularity of ETFs and investor interest, questions surrounding the value of S&P additions
and deletions have never been more relevant. This paper will tackle the pressing issue of a
possible price asymmetry between S&P 500 additions and deletions and furthermore, aim to
predict a typical firm’s share price reaction upon index deletion.
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Chapter 2
Literature Review
It has been heavily researched and supported by evidence that when firms are added to
the S&P 500 index, their share price inflates. This phenomenon is called the Index Inclusion
effect and while it seems self-explanatory due to the news of new firms being added, that is
precisely where things get tricky. The notion that index additions and deletions are “information
free” events has long been argued and supported by finance academia, as the index decides to
include or delete a firm based solely on publicly available information. Therefore, no new
information on the firm is released when additions or deletions are announced. However, new
studies have challenged this idea of no new information. According to Denis et al., new firm
additions to the S&P 500 often experience significant increases in earnings-per-share forecasts
and improved realized earnings from pre-inclusion to post-inclusion reports. Therefore, this
indicates a direct conflict with the formerly held idea that S&P index inclusion is informationfree. Instead the authors offer other possible explanations for the price behavior such as inclusion
leading to “greater scrutiny (or monitoring) of management by investors, and management, in
turn, responds with greater effort,” highlighting the reputation boost that usually follows
inclusion announcements (Denis et al., 2003). However, index inclusion is only half of the story.
Deletions are just as important to this puzzle.
A generally accepted explanation for the excess returns on the S&P 500 index is that the
price response is symmetric: positive returns upon additions balanced out by negative returns
once deleted. However, new evidence and research is showing otherwise, indicating that
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negative price effects on deletions are not permanent. According to Chen et al., while in the
short-term, firms initially lose value at deletion, within 60 trading days following the effective
date, the initial loss is recouped. Thus from these new findings, price response is in fact
asymmetric for S&P 500 additions and deletions. Chen et al. continues on to describe and
explain their results by introducing an important factor and explanation for their startling results:
investor awareness. This awareness is first manifested as firms grows large and recognizable
enough to be added to the S&P 500, but like price response, this awareness is not permanently
subdued once deleted from the index. In fact, this idea is consistent with Denis et al.’s previously
stated finding of “greater scrutiny and intensified monitoring” that leads to higher firm efficiency
as increased investor awareness drives best practices within management.
While the sample and methods are statistically sound, Chen et al.’s results are difficult to
generalize as the authors only examined and reported the mean cumulative abnormal returns. The
absence of reported medians hinders an acceptance of the 60-day loss recuperation of index
deleted firms. Medians better illustrate a typical response to index deletion as the mean usually
skewed by a few extreme outliers. Therefore, the narrow lens of Chen et al. original study fosters
a need for the study’s replication. As a result, I re-conducted Chen et al.’s original study using an
identical sample and method to report medians. The contribution of reported medians will better
predict how a standard firm can expect its stock price to fluctuate in response to S&P 500 index
deletion. The median serves as a conduit to revealing price response typicality to deletion. By
reporting the medians of the original study, this paper contributes to the literature by questioning
the validity of Chen et al.’s study and its reported the presence of an asymmetric price response
for index additions and deletions. Additionally, this paper also provides a more realistic expected
share price response to index deletion based off recorded historical returns.
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The rest of this paper is organized in the following order: I will summarize the initial
study’s findings, sample construction, and data extraction methods in more detail in Chapter 3.
Next, I will report and compare my findings to Chen et al.’s results in Chapter 4 to begin the
conversation on typical firm deletion. Then in Chapter 5, I will explain the intuition behind the
replication’s results and what S&P index deletion may indicate for most ordinary firms. And
finally, Chapter 6 will conclude this paper.
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Chapter 3 Methods
Chen et al.’s paper, “The Price Response to S&P 500 Index Additions and Deletions,”
documents an asymmetric price response as there is a “permanent increase in the price of added
firms but no permanent decline for deleted firms.” These results are best summarized in Table 1
and 2 which contain the cumulative abnormal returns for additions and deletions on the day
following announcement and 60 trading days from the effective date.

Table 1. Chen et al.'s Findings on Additions
07/1962-08/1976
Initial Sample
Final Sample

09/1976-09/1989

10/1989-12/2000

305
279

297
263

303
218

Abnormal Returns
AnnDate

-0.047

3.171

5.446

AnnDate to EffDate
+60 (CAR60)

0.588

3.556

6.189

7

Table 2. Chen et al.'s Findings on Deletions

07/1962-08/1976
Initial Sample
Final Sample

09/1976-09/1989

10/1989-12/2000

305
145

297
28

303
62

Abnormal Returns
AnnDate

-0.407

-1.168

-8.462

AnnDate to EffDate
+60 (CAR60)

2.172

-1.715

0.394

AnnDate displays the abnormal return on the day directly following the announcement
date. AnnDate to EffDate +60 (CAR60) represents the cumulative abnormal returns from the
first trading day following announcement to 60 days after the effective date. The effective date is
when the addition or deletion actually took effect on the index. Pre-1989, changes to the S&P
500 were announced and effective the very next day; however, with the growth in indexing,
order imbalances from index funds began forming around 1989. To ease this tension,
announcements started to be made in advance post-1989 and the effective date varied from one
day to a month.
Important to note is that each of the three periods signifies a difference in how S&P
handles its announcing of additions and deletions. In the first group from July 1972 to August
1976, indexing was unpopular and no public announcements of changes were made. To stay
informed, investors could call S&P on changes, but no more than ten investors ever called
(Harris & Gurel, 1986). For the second group ranging from September 1976 to September 1989,
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S&P started informing investors and the media through its own notification service. During this
time, the announcements were at the close of the market on Wednesdays usually around 4:30 in
the afternoon and effective the next day the market opened. Lastly is group three extending from
October 1989 to December 2000 where changes began to be pre-announced publically to balance
out large orders and effective from one day up to a month later. This is how the index currently
operates.

The Sample
Posted online at the Journal of Finance’s website was the exact sample that Chen et al.
used for their paper. This sample begins in July 1962 which coincides with the beginning of the
daily stock files on Center for Research in Security Prices at the University of Chicago (CRSP). I
gained access to CRSP through Wharton Research Data Services (WRDS), which was made
possible by the partnership between WRDS and Penn State libraries. As stated above, the sample
highlighted three distinct periods of S&P 500 index change announcement styles. However, not
all additions and deletions from 1962-2000 were included in the sample. Tables 1 and 2 show
how the difference between initial sample, which included all changes, to the final sample. To be
selected into the final sample, additions and deletions had to have at least 60 trading days of preevent data and 90 trading days of post-event data available on CRSP. For the first group, this
meant cutting down from 305 additions to 279, 297 to 263 for the second group, and from 202 to
218 of additions in the third, most recent group of index changes. The same criteria screening for
the final sample of additions is also enforced upon the sample of deletions. Therefore, the sample
and data collection technique I used was identical to the original study’s methods.
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Chapter 4
Results & Discrepancies
Utilizing the same sample and CRSP database to gather data as Chen et al.’s study, I
surprisingly found slight discrepancies in our deletion results. In Table 3, each of the three
group’s abnormal returns and median are reported, mirroring the format of Chen et al.’s table.
Overall the trend is similar across time periods and abnormal returns are mostly off by a few
hundredths. This verifies that Chen et al.’s study and reported means were mostly accurate;
however, my contribution of the medians does not follow a similar trend. In fact, all the reported
medians were negative except for Sample Group 1’s median after 60 days of deletion.
Table 3. Replication's Findings on Deletions Including Medians

Initial Sample
Final Sample

07/1962-08/1976

09/1976-09/1989

10/1989-12/2000

Sample Group 1

Sample Group 2

Sample Group 3

305
145

297
28

303
62

Abnormal Returns
AnnDate

-0.402

-1.137

-8.324

Median

-0.091

-0.507

-6.800

AnnDate to EffDate
+60 (CAR 60)

2.180

-1.573

0.808

2.807

-2.726

-4.275

Median +60 (CAR
60)

Alarmingly, the median CAR60 of Sample Group 3 is widely different from both the
original study’s and the replicated mean. Remember this data point of Chen et al.’s study of
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positive 0.394 or 39.4 percent was the support and basis for their claim of an asymmetrical price
response for index changes. While the mean is positive for both the original study and the
replication, my reported median is a shocking -4.275 percent, a far cry from positive replication
mean of 80.8 percent or as reported in the original study, 39.4 percent. This indicates the
presence of strong positive outliers.
Figures 1 through 6 display the spread of abnormal returns and cumulative abnormal
returns for each sample group. For Figure 1 and its respective sample of deletions from July
1962 to August 1976, the reported mean and median are -40.2 percent and -9.1 percent
respectively. The two main outliers in Figure 1 are in the years 1970 and 1976. Curtiss Wright
Corporation accounts for the lower outlier with an abnormal return of -11.99 percent and Aristar
Incorporated holds the positive outliers of 11.19 percent in positive return the day following
announcement of deletion.

Figure 1. Spread of Abnormal Returns of Deletions Sample Group 1
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Figure 2 graphs the spread of sample group 2’s abnormal returns on the day following
announcement from September 1976 to September 1989. The smaller number of firms included
in the sample is due to the screens that Chen et al. implemented for their study and identical to
firms they included in their study as well. The reported mean and median in the replication study
is -113.7 percent and -50.7 percent respectively. The two most extreme outliers occurred in 1988
and 1989 with the Reading & Bates Corporation experiencing a -18.65 percent fall in the day
following deletion announcement and Financial Corporation America appreciating 15.46 percent
the same day.

Figure 2: Spread of Abnormal Returns of Deletions Sample Group 2
Figure 3 is the last of the AnnDate return graphs that extends from October 1989 to
December 2000. As stated in Table 3, the reported mean and median for this group are -8.324
and -6.800 percent respectively. Supporting Chen et al.’s results, the replication’s abnormal
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returns on the day following announcement for Sample Group 3 in Figure 3 are overwhelmingly
negative, conveying the initial loss at announcement. This proves the presence of a price
symmetry between index additions and deletions upon announcement.

Figure 3: Spread of Abnormal Returns of Deletions Sample Group 3
Figures 4 through 6 plot the mean cumulative abnormal returns from the day following
deletion announcement to 60 days after the effective date for the three different time periods.
Each figure supports Chen et al.’s reported means however what is not in alignment with the
original study’s assertion of a price asymmetry is Figure 6’s positively skewed data. The
scatterplot illustrates several positive outliers around the new millennia, 2000, skewing the mean
positive when the median is still strongly negative. This finding calls into the question the
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presence of an asymmetrical price response to index additions and deletions. Perhaps, the longheld traditional notion of price symmetry holds true.

Figure 5: Spread of Cumulative Abnormal Returns of Deletions Sample Group 1

Figure 4: Spread of Cumulative Abnormal Returns of Deletions Sample Group 2
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Figure 6: Spread of Cumulative Abnormal Returns of Deletions Sample Group 3
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Chapter 5 Discussion

The discrepancies between the original study and replication results are noticeable. While
the trends between sample groups are in the same direction, reported means are different,
especially in the case of Sample Group 3. Perhaps, human error or a difference in the counting of
60 trading days for CAR60 can be attributed to for the discrepancy. Additionally, it is common
for replication results to be near but not exactly identical. The only alarming discrepancy is the
reported 80.8 percent mean CAR 60 for sample group 3, which the original study quoted at 39.4
percent. But regardless, the medians are still significant and significantly negative. This finding
of negative medians doubts the asymmetric price response of S&P index changes and
furthermore proves that a typical firm does not recoup the initial loss at deletion announcement.
What is typical is best captured by the median and the mean, while fundamentally less
representative as a measure, is also clearly skewed by the positive outliers.
Interestingly, an observation of positive outliers during the year 2000 in Figure 6 can be
seen. A factor that might explain this anomaly is the 1990s U.S. economic boom that ended at
the close of 2000 before the dot com bubble burst. The presence of this period of economic
prosperity certainly is not typical and may explain the presence of several positive outliers. More
research on the subject of how periods of economic prosperity and recession affect the S&P 500
index changes is needed to draw further conclusions. One period of economic boom in the 1990s
is too narrow to properly conjecture.
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In my opinion Chen et al.’s concept of investor awareness is reasonable to explain an
asymmetrical price response to S&P index additions and deletions; however, the presence of a
price asymmetry is unlikely. Without a general consensus in the finance community, the question
of what causes the asymmetry is useless until the asymmetry is confirmed. If we agree that
medians best predict and most accurately illustrate a typical firm’s expectations, then S&P 500
additions and deletions are price symmetrical. And furthermore, index membership is valuable
while index deletion is harmful to the share price. Typical deleted firms will experience a share
price decline that will not be recouped within 60 days as represented by the reported negative
median of 4.276 percent. Chen et al.’s proposal of an impermanent loss at deletion
announcement will only be recouped for the lucky and few.
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Chapter 6
Conclusion

Tracking the changes to the S&P 500 is important to understand how the market operates
and reacts to updates, positive or negative. Despite being information free, index inclusion and
deletion still impacts each firm’s share price. Chen et al.’s paper asserts a price asymmetry
between S&P additions and deletion; however, upon replication, the data’s medians suggest
otherwise. Price symmetry for additions and deletions to the S&P 500 may hold true. In addition,
Chen et al. also supported the notion that deleted firms experience a nonpermanent price loss as
initially the firm suffers, but recoups the decline within 60 trading days of deletion
announcement. But again, the data’s medians convey a different story as most firms do not
recoup their initial loss, despite the original study’s findings on the mean. The loss, after 60
trading days, is still present.
The median is essential in understanding how the typical firm will react to S&P 500
deletion. Significant extremes still exist where firms have appreciated in stock value after
deletion, but these success stories are the outliers that skewed Chen et al.’s mean positive. By
contributing the median to the literature, firms can now know what to typically expect and how
to best prepare for a decline once deleted. On the flip side, this knowledge is also useful for
investors as it is predictive. Most firms in the S&P 500 will fall in value when deleted; perhaps
then it is a sign to buy, sell, or hold.
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