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Abstract

Using price convexity as a measure of investor expectations about future price movement,
the paper examines how its influence on selling decisions varies across stocks depending on
their return ranks within a portfolio. We find that the negative association between price con-
vexity and the selling propensity is significantly stronger for the lower-ranked stocks, and it
becomes weaker as the stock rank in the portfolio increases. The findings suggest that upon
observing price paths with similar convexity, traders expect their lower-ranked stocks to im-
prove in performance in the future but not their higher-ranked stocks, implying the presence of
upward mobility bias.
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1. Introduction

Over-extrapolation of realized outcomes while forecasting the future is commonly observed among
financial market participants (Barberis, 2018; Cassella & Gulen, 2018; Da, Huang, & Jin, 2021;
Greenwood & Shleifer, 2014; Gulen & Woeppel, 2022). Specifically, traders assign higher weights
to more recent events compared to distant events while predicting outcomes such as returns and
prices. As a result, they extrapolate the observed price path to continue in the future (Borsboom
& Zeisberger, 2020; Grosshans & Zeisberger, 2018; Nolte & Schneider, 2018). Similarly, analysts
are known to expect the current trend to continue while forecasting the earnings of a company
(Bordalo, Gennaioli, Porta, & Shleifer, 2019). Studies on extrapolation have focused on how
traders form extrapolative expectations while forecasting the future performance of a single asset
and its implications on trading decisions. However, with multiple assets in the portfolio, the degree
to which traders extrapolate may not be uniform across all assets, as experimental studies indicate
that relative performance can significantly influence expectations of future outcomes (Davidai &

Gilovich, 2015b, 2016; Pettit, Doyle, Kim, & Hurwitz, 2022).

Consider two traders who have bought a stock at a particular time and now are evaluating its future
potential. While both traders observe the same price path of the stock, the relative performance-
based rank of the stock within their respective portfolios could be significantly different if their
portfolios are non-overlapping. In such a scenario, expectations about future performance may vary
as evidence suggests that individuals expect relatively low-ranked entities to improve excessively
in their performance compared to high-ranked entities (Davidai & Gilovich, 2015b, 2016; Pettit et

al., 2022). This asymmetry in expectations where an improvement in status is predicted to be more



likely than a decrease, is referred to as upward mobility bias. For example, Davidai and Gilovich
(2015b) document that while predicting future rankings of student performance, business schools,
sports league teams, and employee performance, respondents are more likely to predict a rise than

a fall in the rankings.!

Ranks of stocks in a portfolio setting are known to significantly impact trading decisions. Em-
phasizing the significance of relative performance-based ranking of the stock within a portfolio,
Hartzmark (2015) documents that traders are more likely to sell the best and worst-ranked stocks
in their portfolio. The phenomenon is popularly referred to as the “rank effect”.? Therefore, we
consider it important to investigate how the influence of extrapolative expectations on trading de-

cisions could vary based on the relative rank of a stock within a portfolio.

If upward mobility bias shapes the expectations about future performance of ranked entities, the
trader with the portfolio where the stock is ranked relatively lower may think that the stock’s rank
within the portfolio may improve in the future. In contrast, the trader with the portfolio where the
stock has a higher rank, may not expect such improvement for the stock, despite both the traders

observing the same price path.

In this paper, we examine the likely variation in the impact of extrapolative expectations on selling
propensity based on the performance-ranks of stocks within traders’ portfolio. Admittedly, a key
challenge that we face in this investigation is the absence of a direct measure of the extrapolative

expectations of individual investors. We attempt to address the challenge by employing price

'Davidai and Gilovich (2016) document upward mobility bias among subjects while forecasting future rank based
on height and climatic phenomena such as temperature, rainfall level, and natural disasters.

2Quispe-Torreblanca (2021) documents the heterogeneity of the rank effect and finds that traders are more likely
to sell their best-ranked stock when the portfolio performs poorly, but as the portfolio performs well, they are more
likely to sell the worst-ranked stock.



convexity, proposed by Gulen and Woeppel (2022), as a proxy for the extrapolative expectations
of investors. They document that price convexity effectively captures the extrapolative component
of investor expectations and predicts future returns ranging from a week to a month. The measure
places greater weight on recent price changes, which makes the value of price convexity higher
for a series of price changes in which positive changes occur in the recent past. Therefore, price
paths with high convexity are ones which could be extrapolated by traders to move favorably in

the future.

Specifically, we investigate how the influence of price convexity on selling decisions varies based
on the relative ranks of the stocks within the portfolio. Prior research documents a negative asso-
ciation between price convexity and selling propensity (Bansal & Jacob, 2022). If traders expect
a lower-ranked stock to rise in rank with a greater probability than a higher-ranked stock, then the
negative association between price convexity and selling propensity is likely to be stronger for the
lower-ranked stocks. In other words, the negative impact of price convexity on the selling deci-
sions is expected to be greater for low-ranked stocks compared to high-ranked stocks, as traders
might be more likely to extrapolate the price path of a low-ranked stock in the portfolio. They
might also expect a recovery in their poorly performing stocks to be more likely than a fall in their
well-performing stocks. We use trader-level data from a discount brokerage that was first used by
Odean (1998) and later by several studies that examined trader behavior in financial markets. The

key findings of our study and their implications are as follows.

First, we find that the negative impact of price convexity on the selling propensity varies monoton-
ically with the return ranks. The impact is greatest for the lowest-ranked stocks, followed by the

stock ranked second to last, and the impact is the least for the stock having the highest return-rank



in the portfolio. For instance, for a trader with five stocks in the portfolio, a one standard deviation
(SD) increase in price convexity lowers the selling propensity by 3.8% for the stock ranked third in
the portfolio. However, for the stock having return-rank four, the impact increases to 7.5%, and for
the fifth-ranked stock, the impact increases to 8.8%.%. In effect, the negative association between
extrapolative expectations and trading decisions exists only for the lower-ranked stocks but not for
the higher-ranked stocks. Given, that the unconditional probability of selling any stock on any
trading day by traders in our sample is around 23%, a decrease in the selling propensity by 8.8%
for the lowest-ranked stock is economically significant. The difference in the association between
selling propensity and price convexity based on return ranks suggests that, on observing a convex
price path, traders expect their lower-ranked stocks to improve in performance to a greater degree
than their higher-ranked stocks. The findings imply that the influence of extrapolative expectations

on selling decisions is strongly dependent on return ranks.

The observed phenomenon could be affected by the magnitude of the difference in return between
the higher and lower-ranked stocks. Therefore, we also investigate whether the phenomenon in-
volving price convexity and ranks exists in the subsamples formed on the basis of the difference
in the return of the highest- and lowest-ranked stocks. For the analysis, we create two subsamples
based on below- and above-average differences in the returns of stocks ranked in the extremes
within a portfolio. The results are consistent with the baseline analysis in both subsamples, imply-
ing that ranks influence trading decisions even when the magnitude of difference between returns

of the highest- and the lowest-ranked stocks may not be large.

3The coefficient of Convexity in column (4) of Table 4 is -3.8. For the stock having the second last rank (rank
four), the net effect of one SD increase in price convexity on the selling propensity is - 7.5% (- 3.8 - 3.7). Similarly, for
the last-ranked stock (rank five), the net impact of one SD increase in Convexity on the selling propensity is - 8.8%
(-3.8-5.0).



Furthermore, we find that as the stock rank increases within the portfolio over the previous trading
day, the negative association between price convexity and the selling propensity becomes weaker.
In other words, after a rank increase in the portfolio from the last trading session, the probability
that the stock is sold increases. The results hold even in subsamples where rank changes are caused
by trivial price changes. It is likely that after an increase in rank, traders might assume that the
scope to rise further is limited for a given level of price convexity. For example, if a stock is ranked
five, then there are four positions to which it can move up, but if it is ranked second, then there is
only one position to move up to. Therefore, after the stock has risen from rank five to rank two
compared to the previous trading day, the portfolio holder may think that the scope for upward

mobility is restricted and may become more inclined to sell the stock.

The overall evidence clearly highlights that while traders become less likely to sell their lower-
ranked stocks after observing a convex price path, they trade differently in their higher-ranked
stocks despite observing a price path with similarly high convexity. The asymmetry in the influence
of price convexity on the selling decision suggests the presence of upward mobility bias (Davidai &
Gilovich, 2015a, 2015b, 2016) where people expect an improvement in the status of a lower-ranked

entity to be more likely.

Second, we investigate whether there is a variation in the association of convexity and selling
propensity if stocks are ranked on the basis of a time-invariant criterion, alphabetical order. Stocks
that appear at the extreme ends of an alphabetical order are likely to be more prominent in the
minds of traders (Hartzmark, 2015). Since alphabetical ranks are not related to the performance of
stocks, there is no reason to expect that an alphabetically lower-ranked stock will outperform an

alphabetically higher-ranked stock. We observe that while variation in the association of convexity



and selling propensity exists when ranks are assigned based on returns, it does not exist when ranks
are based on alphabetical order. Therefore, it is less likely that the salience of the extreme-ranked
stocks is the mechanism driving the baseline results. The contrast in the results for return-based
ranks and alphabetical ranks strengthens the role of biased expectations as the explanation for
the pattern in the association between selling propensity and price convexity as argued in upward

mobility bias.

Third, we find that the asymmetry in the role of price convexity on selling decisions also prevails
when examining the portfolios of traders who either have all their stocks in gains or all stocks in
losses. Compared to the baseline analysis, in a subsample where all stocks have the same return
sign, the difference between returns of the highest- and lowest-return-ranked stocks is likely to be
less prominent in the minds of traders. Despite all stocks having the same return sign, we find that
the negative association between price convexity and selling decisions is stronger for lower-ranked
stocks in the portfolio. Therefore, our results imply that the relative ranks of stocks continue to
influence trading decisions despite all stocks trading either at a gain or a loss. The findings also
imply that the phenomenon documented in the baseline analysis is independent of the disposition
effect, as the preference of booking gains over losses is absent when all stocks in the portfolio have

the same return sign.

Lastly, we also find the prevalence of upward mobility bias in various subsamples of the data. We
analyze the subsamples in which the overall portfolio is trading at a gain or a loss. If the tendency
to focus on relative ranks of stocks is contingent on the performance of the overall portfolio, then
it is likely that the prevalence of upward mobility bias could vary when the overall portfolio is at a

gain versus a loss. However, we find that regardless of the overall performance of the portfolio, the



negative association between price convexity and the selling propensity is stronger for the lower-
ranked stocks. Given that prior research indicates that the disposition effect only exists when the
portfolio is in a loss (An, Engelberg, Henriksson, Wang, & Williams, 2024), our findings again
imply that upward mobility bias influences the selling decisions even when the disposition effect

1s absent.

We also document the consistency of the phenomenon across subsamples sorted by the trade inten-
sity, traders’ experience, investment amount, and demographics. We also perform several robust-
ness checks employing different estimation methodologies, such as Probit and Cox proportional
hazard models, extended sample analysis, and using an alternative measure for the price path. All
robustness tests support the result on the influence of upward mobility bias in shaping the selling

decisions of traders.

An alternative mechanism that could explain our results on the role of ranks in the association
between convexity and selling propensity is investor expectations of mean-reversion of stock per-
formance. Investors could expect the low-return (likely lower-ranked) stocks to recover and the
high return (likely high ranked) stocks to fall from their current level, leading to a relatively higher
selling of the higher-ranked stocks. However, several of our results suggest that the underlying
phenomenon is upward mobility bias. First, we find that the asymmetric influence holds true even
when there is no significant difference in the level of returns despite the variation in the ranks of
stocks, which does not support a strong role for mean-reversion. Second, we document that the
greater influence of convexity on the selling propensity for the low-ranked holds true even in port-
folios even where all the constituent stocks are in gains or losses. Finally, we find that an increase

(decrease) in the rank of a stock leads to a weakening (strengthening) of the impact of price con-



vexity on the selling propensity. While the rank of a stock may undergo a change, it is not always
accompanied by a significant change in the magnitude of return, which again casts doubts on the

role the mean-reversion as the underlying mechanism.

Our paper makes contributions to several strands of literature. First, by documenting the varied
influence of price convexity on selling decisions, conditional on portfolio context, we contribute
to the literature on the role of extrapolative expectations on the decision-making process in the
financial markets. Several experimental (Borsboom & Zeisberger, 2020; Grosshans & Zeisberger,
2018; Nolte & Schneider, 2018) and empirical studies (Bansal & Jacob, 2022; Cassella & Gulen,
2018; Greenwood & Shleifer, 2014; Gulen & Woeppel, 2022) document that financial market par-
ticipants extrapolate recent performance to the future and expect a continuation of the observed
price trend. However, existing studies assume that extrapolative expectations uniformly impact
trading decisions in all portfolio assets. Our study documents that the impact of extrapolative ex-
pectations on the trading decisions significantly varies based on the return rank of the stock within
a portfolio. Second, by documenting that on observing a price path that could be extrapolated to
continue rising in the future, traders refrain from selling their lower ranked stocks but not their
higher ranked stocks, we document the presence of upward mobility bias (Davidai & Gilovich,
2015a, 2015b, 2016; Pettit et al., 2022). To our knowledge, no prior work has investigated the

presence of upward mobility bias among traders in financial markets.

Third, our findings also extend the literature on how the relative ranking of stocks based on past
performance, as documented by Hartzmark (2015), affects the selling decisions of retail traders.
Unlike the rank effect Hartzmark (2015), where traders are more likely to sell stocks with the high-

est and lowest ranks, the negative influence of extrapolative expectations on selling decisions is



strongest among stocks with the lowest rank and weakens with increasing return rank. Finally, we
also contribute to the literature on investor behavior, in particular selling decisions and disposition
effect (Barberis & Xiong, 2012; Ben-David & Hirshleifer, 2012; Odean, 1998), by demonstrat-
ing that upward mobility bias, involving distorted expectations about the future contributes to the

reluctance of traders to sell their relatively poorly performing stocks.

The next section describes the data and the methodology adopted in the paper. Section 3 presents
the key results of the paper, followed by a discussion in Section 4 and robustness checks in Section

5. Section 6 concludes our paper.

2. Data and Methodology

2.1. Data

In this study, we use trader-level data from a discount brokerage firm for the period 1991 to 1996.
The same data set has been used in several studies such as Odean (1998), Ben-David and Hir-
shleifer (2012), Strahilevitz, Odean, and Barber (2011), Hartzmark (2015) and others. The data
contain details of trades carried out by approximately 78,000 households and reports variables
such as account number, stock identifier (CUSIP), date of transaction, trade price, and quantity of
transaction. The data set contains transaction details for several product categories, ranging from
common stocks, mutual funds, fixed income instruments, and others, but we restrict our analysis to
common stocks, as this constitutes approximately 60% of the total investments made by all traders
in the data set (Barber & Odean, 2000). Furthermore, we only consider those stock investments for

which we could trace the CUSIP reported in the discount brokerage data to the CUSIP reported in



the CRSP data base, as we require price information of the stocks.

We applied several criteria to select the baseline sample for analysis. We exclude investor-stock
observations with negative trade commissions to avoid any transactions that may have been re-
versed by the broker later. The sample excludes stocks with a price per share less than $5, as a
high-degree of speculative trading may take place in this category. Furthermore, we only include
stocks that traded on all days in a year to ensure the liquidity of the sample stocks. From the se-
lected trade data, we construct investor-stock level holding data to capture the open stock positions
in the portfolio. For the baseline analysis, we only include the trader-date observations where the
trader has carried out at least one transaction in any of their portfolio stocks. The opening buy
transaction of any stock position is excluded from the analysis, as we do not observe intraday trade
time stamps in the data. For the same reason, we also exclude any investor-stock position that has
a holding period of less than one trading day. Lastly, we only include investor-stocks positions
with a holding period of less than hundred days. The criteria that we adopt are similar to those
employed by other studies that use the same data set as ours to examine the trading behavior of

retail participants.

2.2.  Capturing extrapolative expectations from price convexity

Outside survey-based elicitation of expectations of individuals about the future price movement, it
is challenging to observe the expectations of traders about the future price movements of stocks.
Therefore, we capture the extrapolative expectations of traders in our data using the framework
proposed by Gulen and Woeppel (2022), based on the price path. Specifically, their measure

captures the degree of convexity of a price series corresponding to the position of a trader in the

10



stock market. The convexity is measured by computing how far the midpoint of the price series is
from the average price. If the midpoint is significantly above the average of the price series, then
it is a relatively convex price path. Higher convexity implies that the price changes towards the
end of a price path have been in a positive direction. If traders were to extrapolate such a price
path into the future, they may expect prices to continue to increase in the near term. The difference
between the mid-point and the average is then standardized by dividing it by the average price to

make it comparable across different stock positions. The convexity measure is as defined below:

Pricegg: + Pricejgs:
2

- Przceaverage

o))

Convexity = -

Priceqverage
Pricegq,+ 1s the first observation of the price series and Price;,s is the last observation since
the initiation of the stock position. A simple average of Priceg,+ and Price,s represents the
midpoint of the price series. Priceqyerage 18 the average of all price points observed by a trader in

the stock from the initiation of the position till the last price point.

Gulen and Woeppel (2022) argue that price convexity is a reliable measure of the extrapolative
component of investor expectations. They show that when investor expectations are directly ob-
served, convexity captures a substantial proportion of the variation in it. In addition, when the
extrapolative component of the expectations is regressed on convexity, the proportion of variation
explained by price convexity is more than 50%. The price convexity can be easily computed using
the price data. Gulen and Woeppel (2022) argue that in cases where investor expectations are not

directly available, price convexity is a reasonable proxy for capturing the extrapolative component
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of the expectation of the traders.

2.3.  Empirical Methodology

Our empirical approach attempts to estimate the variation in the association between extrapolative
expectations and the selling decisions of traders based on the relative ranks of the stocks within a
trader’s portfolio. We primarily employ a linear probability model (LPM), which has previously
been used in studies such as Chang, Solomon, and Westerfield (2016) and Vasudevan (2023) to
investigate variations in the trading behavior of retail participants in the stock market.* The exact

specification of our baseline estimation model is as follows:

Sell;jy = By Portfoliof, + By Stock™ ;i + B3 Convexity;;; +

Ba v/ Days,;, + b5 Volatility;, +
(2)

Be Convexity;;; x Return Rank;j; +

Yi + e’r‘eturn rank T 5j><ym + Ky + €ijt

Sell;;; takes a value of 1, if investor ¢ sells the stock j on trading day ¢, else 0. Port foliozg
captures whether the portfolio of investor ¢ is trading at a gain or not as on day ¢. Similarly,
Stock™,j; captures whether stock j in trader ¢'s portfolio is in gains or not on day t. Convexity;;;
is the convexity of the price path that trader 7 experiences in stock j from the start of the investment

till trading day ¢. Days,, measures the number of days the stock has been in trader ¢’'s portfolio

ijt

4As a robustness check we also re-estimate our baseline results using alternative models such as Cox Proportional
Hazard model and Probit, which are employed by studies such as An et al. (2024) and Seru, Shumway, and Stoffman
(2010) to analyze the trade data of retail participants.
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as on trading day ¢. Volatility;:, is computed as the average absolute daily returns of stock j
over the last 250 trading days from trading day ¢. Detailed descriptions of all key variables except

Return Rank;j; are presented in Table 1.

Return Rank;j; is rank of the stock j in the portfolio of the trader i on trading day ¢ based on their
returns. It is a categorical variable with multiple levels that captures whether the stock occupies the
first, second, second last, or last position in a portfolio based on its returns. The number of levels
for which the effect is estimated and the corresponding reference level depend on the number of
stocks in a trader’s portfolio. For example, if there are five stocks in the portfolio, the reference
level is taken as the third rank, and the estimated levels of ranks are the first, second, second
last (fourth rank) and the last (fifth rank). Similarly, if there are three stocks in the portfolio, the
reference level is taken as the second rank, and the estimated levels of ranks are the first and last
(third rank). The reference and estimated levels of return-ranks that vary on the number of portfolio

stocks are presented in Table 2.

All explanatory variables, except price convexity and return rank, have been employed in other
studies such as Ben-David and Hirshleifer (2012) and An et al. (2024) and serve as standard control
variables for analyzing this popular data set. The summary statistics for all variables are presented

in Table 3.

The key parameter of interest is the coefficient of the interaction term between C'onvexity and
Return Rank. The sign of the interaction term estimates the effect of C'onvexity on the selling
propensity, which varies with the ranking of the stock in the portfolio, compared to the reference
level. In all estimations, the reference-level impact of extrapolative expectations is the coefficient

of Convexity.
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Extending the case of a trader having five stocks in the portfolio, the reference level corresponds to
the third ranked stock in the portfolio. Hence, the coefficient of C'onvexity captures the influence
of convexity on the selling propensity of the third-ranked stock in that case. The differential impact
of convexity on other stocks that are ranked away from the reference level will be captured by the
coefficient of the interaction term. If the sign of the interaction term ( C'onvexity X Return Rank)
is negative for a particular rank, then it would imply that compared to the reference level, the asso-
ciation between C'onvexity and the selling decision is more negative for the particular return rank.
Building on the previous example, if the coefficient of interaction term Convexity x Rank: Last
is negative, then it would imply that one standard deviation (SD) increase in convexity leads to
greater reduction in the selling propensity of the last-ranked stock (rank five) relative to the refer-
ence level (rank three). The net impact of convexity on the selling propensity of the last-ranked

stock will be the sum of the coefficient of Convexity and Convexity x Rank: Last.

The estimation employs a saturated fixed effects model to account for the time-invariant and the
time-variant unobserved heterogeneities that may influence the selling decisions of the traders. ~;
represents trader-level fixed effects that capture the influence of trader-specific characteristics that
may not change over time but may influence trade decisions. For example, the level of diligence
of the trader is likely to influence the trading decisions. 6.y rane absorb any impact that the
ranking of a stock may have on the selling propensity. For example, Hartzmark (2015) document
that traders are more likely to sell their best and worst ranked stock compared to other stocks in
their portfolio. Such rank-specific effects will be taken into account by 6,.c;,rn rank, and as a result,
the coefficients of the categorical variable Return Rank;;; will not be estimated. However, the

coefficient of interaction terms C'onvexity;j; X Return Rank;;; will be estimated in all regressions.
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0 xym Will account for the impact of all characteristics of the stock level that vary at a year-month
level, such as the earnings forecast, as well as those that may not vary over time, such as the tax
code of the state where the company is headquartered. Lastly, x; accounts for the factors that can
vary on a daily basis and can influence the trading behavior of market participants. For example,

investor sentiment in the market on a particular trading day may affect trading at a market level.

We compute multi-way robust standard errors clustered at investor, stock, and trading day levels.

3. Findings and Discussion

3.1. Baseline results: on the asymmetric influence of price convexity on selling decisions

We examine how the influence of price convexity on selling decisions varies based on the ranks of
the stocks within a trader’s portfolio by estimating Equation 2. The results, presented in Table 4,
provide an estimate of the interaction between convexity and the return ranks of the stocks within
the portfolio. The interaction effect captures the incremental impact of the price convexity on
the selling propensity for a stock with a certain rank, relative to that of the reference rank. The
definition of the reference rank for any portfolio depends on the number of stocks in the portfolio

as described in Table 2.

The findings indicate that for the reference-level rank, the impact of price convexity (coefficient
of C'onvexity) is negative and significant, suggesting that the selling propensity declines when
traders observe a relatively convex price path. However, the influence of price convexity is not
homogeneous across all stocks in the portfolio. For stocks ranked below the reference level, the

negative association between price convexity and selling propensity is greater as compared to the
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reference level. Furthermore, the inverse association between convexity and the likelihood of sell-
ing becomes stronger, the lower the rank of the stock relative to the reference level. For example, in
column (5) representing traders with five stocks in their portfolio, one standard deviation increase
in the price convexity lowers the selling propensity by 3.8% for the reference level stock (third
rank). However, for the second-last-ranked stock (rank four), the coefficient is 7.5% (-3.8 - 3.7),
and for the stock ranked last (rank five), the probability further declines to 8.8% (-3.8 - 5.0). In
contrast, as the return rank increases above the reference level, the negative impact of the price
convexity becomes weaker. For example, in column (5), for the highest-ranked stock, the negative
impact of price convexity is reversed. One standard deviation increase in price convexity increases
the selling propensity by 2.6% (-3.8 + 6.4). The observed impact on selling propensity is econom-
ically significant as the unconditional probability of selling a stock by traders on any trading day

in the sample is approximately 23%.

The results show that when traders expect the price of the lower-ranked stocks to rise in the future,
as captured by price convexity, they show reluctance to sell the stock. However, on observing
similar price convexity for their higher ranked stocks, their selling propensity increases. A likely
explanation for the observed results is that traders believe that there is more room for improvement
in the performance of their lower-ranked stocks relative to the high-ranked stocks. The results
suggest that the association between price convexity and the selling propensity is significantly

influenced by the return rank of a stock in a portfolio.

The estimated values of other explanatory variables are in line with previous studies that employ
the same data set. Consistent with the findings of An et al. (2024), the sign of Portfolio* is

negative and significant in all columns of Table 4, indicating that the probability of selling a stock
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is lower if the overall portfolio is in gain. The sign of Stock™ is positive and significant in Table 4,
highlighting the widespread prevalence of the disposition effect (Ben-David & Hirshleifer, 2012)
among traders in our data. The sign and significance of \/Wysijt indicates that the longer the
stock is held in the portfolio, the more likely it is that the traders will sell it. Lastly, the selling
propensity increases with the volatility of the stock, similar to the results in Nolte and Schneider

(2018) and Ben-David and Hirshleifer (2012).

In the preceding analysis, as we employ return ranks, the estimated coefficient of the interaction
term between price convexity and the return ranks could be impacted by the magnitude of return
difference between the ranked stocks. To account for the possible impact of the return range, we
investigate the prevalence of the phenomenon in situations where the return difference between the
extreme-ranked stocks is relatively lower. In such portfolios, the ranked stocks will have very little
difference in their return magnitude. As a result, the variation in the association of price convexity
and selling decisions based on the ranks is less likely to be influenced by return differences. In
contrast, when the return range between stocks is very high, the observed outcome could be in-
fluenced by the magnitude of the return difference between the extreme ranks and not the ranks

themselves.

3.2.  Estimation to account for return differences in high- and low-ranked stocks

To examine whether the differential association of price convexity with the selling decisions is
reliably attributable to the ranks, we create sub-samples of portfolios with large and small differ-
ences in the returns of the extreme-ranked stocks. We split the baseline sample on the basis of

the average value of the difference in the return of the top and the bottom ranked stocks in the
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portfolio. The results of the estimations are presented in Table 5. The two subsamples represent a
significantly different distribution of range in returns for the extreme ranked stocks. For instance,
the subsample that represents ‘below average difference’ with three stocks in the portfolio (column
(3)) has a mean return difference of 3.8% (median 2.4%) between the highest- and lowest-ranked
stocks. The corresponding figure for the ‘above average difference’ subsample (column (8)) is

27% (median 22.5%).

In both subsamples, we find a noticeable difference in the influence of price convexity on the selling
decisions of the low-ranked versus the high-ranked stocks. Similar to the baseline estimation, an
increase in C'onvexity lowers the selling propensity at the reference level, and the magnitude of
the impact is significantly greater for lower-ranked stocks. In contrast, the negative association
between price convexity and selling propensity is completely reversed for the higher ranked stocks
in the portfolio. For example, in column (3) of Table 5, for a trader holding three stocks (reference
rank two), a one-standard deviation increase in convexity lowers the selling propensity for the
third-ranked stock by 12% (-3.9% - 8.1%), but the effect reverses to an increase in the selling
propensity by 2% (-3.9% + 5.9%) for the highest-ranked stock. The corresponding values for the
subsample with the above-average difference in the return between the extremely ranked stocks, in

column (8) of Table 5, are -11.9% (-3.7% - 8.2%) and 0.2% (-3.7% + 3.9%).

The results in Table 5 reinforce the phenomenon documented in the baseline analysis. It also
suggests that even when the return difference between the highest- and lowest-ranked stocks is
not very high, traders still pay attention to the relative rank of the stocks in the portfolio, which
continues to influence their trading decisions. The findings suggest that the ranks independently

influence the association between the selling propensity and price convexity, irrespective of the
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return difference between extreme ranked stocks. The pattern in the influence of extrapolative
expectations, captured by convexity, on the selling propensity across the ranked stocks indicates
that traders expect their lower-ranked stocks to improve in their performance but not the higher-

ranked stocks.

As our results so far suggest that ranks significantly impact the association between extrapolative
expectations and selling propensity, it is likely that an increase or decrease in the rank also exhibits
a consistent pattern of influence. More specifically, an increase in the rank could create the impres-
sion that the scope for further improvement in the relative performance is lower, despite observing
a convex price path. Hence, traders are more likely to sell a stock following an increase in its rank.

In the following section, we examine the role of rank changes.

3.3.  Price convexity and selling propensity: Impact of rank changes

Rank changes within a trader’s portfolio could be accompanied by trivial price changes, leading to
no material difference in the absolute performance of the stocks in terms of returns. In such cases,
if price convexity continues to influence the selling decisions in an asymmetric manner based on
the ranks of the stocks, then the underlying phenomenon is driven by relative performance and
not the absolute performance. Given the focus of the investigation on rank variations associated
with small changes in prices, we split the baseline data into two subsamples based on the average
absolute daily returns. The subsamples where the return difference is below average represent

cases where daily rank changes follow relatively trivial price changes over the previous day.

In Table 6, we present the results of the interaction between the price convexity and the change
in return rank from the previous trading day. In the estimations representing rank changes linked
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to small price changes, columns (2) to (6), we find consistent results that an increase in the price
convexity of a stock lowers the selling probability. In this subsample similar to earlier estimations,
if the stock experiences an increase in the return-rank within the portfolio, the magnitude of the
negative association between price convexity and the selling propensity declines. For example, in
column (4) of Table 6, one standard deviation increase in C'onvexity leads to a lowering of the
selling propensity by 4.2%. However, when the rank of the stock within the portfolio increases
by one unit compared to the previous trading day, the magnitude of negative association between
price convexity and probability of selling declines to 2.7% (-4.2 + 1.5). In contrast, the interaction
term between rank changes and convexity is not uniformly significant for the subsample where the

magnitude of price change accompanying the rank change is higher (columns (7)-(11)).

In Table 7, we find a similar pattern by interacting C'onvexity with a dummy variable that captures
an increase or decrease in the rank of a stock within the portfolio from the previous trading day.
The indicator variable has three levels, and the reference level captures the scenarios when the rank
of the stock within the portfolio remains unchanged compared to the previous day. The other two
levels capture rank increase or decrease of a stock in the portfolio. In most estimations, in Table 7,
we find that the coefficient of interaction term C'onvexity X I(2. Rank Decline from t-1 to t) is neg-
ative and significant. The results imply that the negative association between the selling propensity
and convexity intensifies when the rank of a stock within the portfolio declines compared to the

previous trading day.

The results suggest that when the rank of a stock increases, traders may think that any scope for
further improvement in its performance becomes limited. Therefore, after an increase in rank, they

rely less on extrapolative expectations and are more likely to sell the stock. For example, when
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a stock that currently has a return rank of two in the portfolio rises to become the highest ranked
stock, traders may think that any room for further improvement within the portfolio is exhausted.
In such a scenario, despite observing a convex price path, traders may think there is no room for
further improvement in the relative performance of the stock. As a result, traders may increasingly

prefer to sell the stock after an increase in its rank.

3.4. Pattern in the association between convexity and selling propensity: Does it suggest upward

mobility bias?

In the analyses so far, we observe that the influence of price convexity on selling propensity de-
pends on stock ranks, with traders being less likely to sell their lower-ranked stocks given a certain
price path. The pattern exists irrespective of the return difference between the extreme ranked
stocks, highlighting the important role of the ranks. Corroborating the role of ranks, we find that
rank changes also influence the association between price convexity and selling decisions. The
trading pattern revealed in the findings implies that for stocks with similar price convexity and
return levels, the extent to which traders are willing to extrapolate the observed price path into the

future depends on the return-rank of the stock within their respective portfolios.

Traders become less likely to sell their lower-ranked stocks after observing a convex price path that
could be extrapolated to move upward in the future. Such a trading pattern suggests that traders
expect the convex price paths of lower-ranked stocks to increase further in the future. However,
they do not exhibit the same trading pattern in their higher-ranked stocks despite observing a price
path with similar level of convexity. The asymmetry in the influence of price convexity on the

selling decision suggests the presence of upward mobility bias (Davidai & Gilovich, 2015a, 2015b,
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2016), in which subjects believe that an improvement in the performance of a low-ranked entity is
more probable. In subsequent sections, we document several additional analyses to further examine

the presence of upward mobility bias in the context of trading in financial markets.

3.5. Alternative ranking scheme based on a time-invariant criterion: Does it suggest upward

mobility bias?

The upward mobility bias originates from the biased belief that the performance of the lower-
ranked entities is more likely to improve than the performance of higher-ranked entities. However,
it can exist in situations such as stock trading only when traders believe that the rankings can
evolve over time. If entities are ranked on the basis of a criterion that is time-invariant, then the
observed pattern should be absent. Hence, to examine whether upward mobility bias is indeed
the underlying phenomenon behind the observed outcomes, we assess whether it exists when the

stocks are ranked based on a time-invariant criterion.

The static criterion we employ to rank stocks, instead of returns, is the alphabetical order of the
stock names. While return-based ranks can change frequently, alphabetical ranks cannot, as com-
panies rarely change their names. If the association between price convexity and the selling propen-
sity varies based on the alphabetical ranks of the stock, similar to return-based ranks in the preced-
ing analyses, then we cannot ascribe the observed results to upward mobility bias. However, if the
impact of price convexity on the selling choices does not vary significantly when stocks are ranked
alphabetically, then the underlying phenomenon is likely to be related to future expectations and

upward mobility bias. We test the same in Table 8.

We find that the coefficients of C'onvexityxAlphabetical Rank: Last and ConvexityxAlphabetical Rank: First
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are statistically not different from zero. The results imply that, compared to the influence of
Convexity on selling decisions for reference levels of rank (based on alphabetical order), the
influence on the highest and lowest ranked stocks is not statistically different. In other words,
when stocks are ranked alphabetically, the influence of extrapolative expectations does not vary
between stocks that are ranked differently. Based on the results, we can infer that when stocks are
ranked according to a criterion unrelated to time-varying future expectations, trading choices are

not in line with upward mobility bias.

Since we do not observe any heterogeneity in the association of convexity on selling decisions
for stocks ranked stock ranked alphabetically, we can infer that the heterogeneity for return-based

ranks in the preceding sections is attributable to upward mobility bias of traders.

3.6. Does upward mobility bias exist independent of the salience of ranks and the disposition

effect?

Hartzmark (2015) document that the stocks that occupy the extreme ranks are more likely to be
sold due to the salience of the extreme ranks. If upward mobility bias was resulting from the
salience of the extreme ranks, then the phenomenon should have been present in both return-based
and alphabetical ranking schemes. In Table 8, we do not observe any difference in the influence of
extrapolative expectations on the selling propensity of the highest and lowest alphabetically ranked
stocks. Hence, based on the results in Table 8, we can argue that the upward mobility bias is not

driven by the salience of the extreme ranks.

The baseline results could partly reflect the tendency of traders to sell their winning stocks and hold
on to their losing stocks. This may happen if the lower-ranked stocks are more likely to be those
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trading at a loss, and the higher-ranked stocks are those trading at a gain. However, the trading
decisions are unlikely to be influenced by disposition bias, when all the stocks in the portfolio are
either in gains or in losses. If the differential influence of price convexity across various return
ranks continues to hold in such situations, then it could be argued that upward mobility bias exists
independently of disposition effect. For this purpose, we create two sub-samples: a sub-sample of
trader-day observations where all the stocks in the portfolio are at a gain and the other in which all

the stocks in the portfolio are trading at a loss. We present the results in Table 9.

Columns (2)-(6) present the results for the subsamples where all the stocks in the portfolio are in
gains, and columns (7)-(11) present the results where all stocks are in losses. In line with the base-
line analysis, in most cases, we find that the coefficient of C'onvexity is negative and significant,
indicating that an increase in the convexity of the price path lowers the selling propensity even in
the cases where all stocks in the portfolio have the same return sign. Furthermore, the coefficient
of the interaction term C'onvexity X Rank: First is also positive and significant in most columns.
Hence, the negative association of price convexity with the selling propensity is weaker for the
stock that has the highest rank in the portfolio compared to the reference level. In contrast, the co-
efficient of the interaction term for the lowest-ranked stock (C'onvexity X Rank: Last) is negative
in most columns of Table 9, indicating that the negative association between price convexity and

the decision to sell is accentuated for lower-ranked stocks compared to the reference-level.

Despite the smaller number of observations in the subsamples employed, the results in Table 9
are largely consistent with the baseline findings, indicating that the asymmetry observed in the
role of extrapolative expectations on the selling decisions based on ranks prevails even when all

stocks in the portfolio have the same sign of return. Based on the above results, it is reasonable to
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conclude that the upward mobility bias exists independently of the salience of extreme ranks and

the disposition effect.

3.7.  Portfolio-level outcome and upward mobility bias

Research suggests that traders form mental accounts ignoring an integrative view of their portfolio,
and their trading decisions are often influenced by individual asset characteristics (Barberis, 2018;
Barberis & Huang, 2001). However, research also finds that the extent of influence of stock char-
acteristics on certain trader behavior depends on portfolio-level outcomes as well. For example,
An et al. (2024) argue that traders focus on both stock- and portfolio-level outcomes, and their
stock-specific trading decisions also depend on the overall state of the portfolio. Specifically, they
find that the disposition bias is almost non-existent when the portfolio is trading at a gain, however,

it significantly impacts trading decisions when the overall portfolio is at a loss.

Given the evidence on the role of portfolio-level return on trading decisions, we examine whether
upward mobility bias is impacted by portfolio returns. To test the same, we create two subsamples
based on the portfolio level returns, one subsample where all trader-portfolios are at a gain and

another where all are at a loss.

We present the results in Table 10. In line with the findings of An et al. (2024), we find that the
coefficient of Stock™ is positive only in columns (7)-(11) in Table 10, where the overall portfolio
is at a loss, and is negative in columns (2)-(6) where the portfolio is at a gain. More importantly,
we find strong evidence in support of upward mobility bias in both subsamples based on the over-
all portfolio return. Similar to the baseline analysis, we find that the magnitude of the negative
association between price convexity and the selling decisions diminishes for stocks that have a
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higher return-rank compared to the reference level. At the reference level, price convexity has a
negative and significant impact on selling decisions. The impact of price convexity on the sell-
ing decisions is significantly more negative for the lower-ranked stocks and is most negative for
the lowest-ranked stock in the portfolio. For example, in column (3), the coefficient of the inter-
action term C'onvexity X Rank: Last is —0.076, indicating that compared to the reference-level
stocks, one standard deviation increase in the price convexity reduces the selling propensity by an
additional 7.6 percentage points for the last ranked stock in the portfolio. Overall, one standard
deviation increase in the price convexity of the last-ranked stocks (column (3) of Table 10) lowers
the selling propensity by 12.9% (-5.3 - 7.6). In most columns of Table 10, we find that the coef-
ficient of Rank: First is positive, statistically significant, and in many cases reverses the negative
association between price convexity and selling decisions of the stock compared to the reference

rank.

Overall, we find that, unlike disposition bias, upward mobility bias is not dependent on portfolio
performance. Regardless of the portfolio status, extrapolative expectations influence the trading in

lower-ranked stocks to a significantly greater degree than the higher-ranked stocks.

3.8.  Convexity based on one-month price movements

In all of our analyses, we measure convexity on the assumption that traders observe price path of
a stock from the date of purchase. Consequently, our baseline price convexity measure at a point
is specific to an investor-stock pair based on the prior holding period. However, traders may be
observing price movements even before buying the stock. As an outcome, their future expectations

and trading decisions could also be influenced by price movements prior to purchase. Hence, it
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is important to examine whether the heterogeneity in the association of convexity and the selling
decisions based on return-ranks will hold if the convexity is measured with price data prior to the

stock purchase.

By employing such a measure, we also ensure that on a particular stock-trading-day level, the value
of price convexity for a stock is same across all traders in the sample, but the return-based rank of
a stock will vary in each trader’s portfolio, as in the previous estimations. Therefore, estimations
with such a proxy will demonstrate how the selling propensity for each stock varies based on
a stock’s relative position in each trader’s portfolio, despite all traders observing the same price

path.

We capture the convexity of the price path based on closing prices over the previous 20 trading
days, representing approximately one calendar month. Hence, even if a trader has been holding
the stock within the portfolio for less than twenty trading days, the convexity measure is based
on the previous 20 trading day price data. We then re-estimate the baseline specification with the

modified price convexity measure and present the results in Table 11.

We find a similar pattern of results as in the baseline analysis, indicating that the phenomenon is
most likely driven by the difference in the ranks of the stock within the portfolio. The findings
reaffirm our claim that upward mobility bias is likely driving the mechanism behind the heteroge-
neous influence of extrapolative expectations on the selling decisions of traders, as the key variable

of interest that varies across traders is the rank of the stock in each trader’s portfolio.
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4. Discussion of results

A possible alternative explanation for the results so far could be driven by trader expectations
of mean reversion in the performance of portfolio stocks. However, our results point out that
mean reversion is unlikely to be the primary factor driving the results. First, we observe a similar
asymmetric pattern in the selling decisions of low- versus high-ranked stocks when there are no
significant differences in the level of returns or extreme ranks stocks despite the variation in the
return-rank of portfolio stocks. The result rule out mean reverting expectations as a potential
mechanism, as mean reverting expectations would have led to similar trading decisions in stocks

that have similar return levels.

Second, we find that the asymmetry in the association between convexity and selling propensity
for low-ranked and high-ranked stocks remains largely true even in situations where all constituent
stocks in the portfolio are in gains or losses. If mean reverting expectations were driving the
decisions, then the association between price convexity and selling decisions would not vary based

on the return ranks when all stocks in the portfolio have the same return sign.

Finally, we observe that the change in the ranks, without being accompanied by significant changes
in prices, also exhibits outcomes similar to those observed for level ranks. Strong evidence in favor
of ranks, despite trivial returns, suggests that upward mobility bias is the likely mechanism behind

the asymmetric impact of extrapolative expectations on selling decisions.

Our results strongly resonate with earlier studies, which document that, while forecasting future

performance, people expect a poorly performing entity (having a low rank) to improve in its per-
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formance more than those that are already performing well (having a high rank). In other words,
people expect the performance of a low-ranked entity to improve to a greater degree than that of
a high-ranked entity. Such a bias could result in suboptimal forecasts as traders will be overopti-

mistic about the performance of the lower ranked stocks in their portfolio.

The results also indicate that upward mobility bias is likely to contribute to the disposition effect.
Furthermore, unlike the rank effect Hartzmark (2015), where traders are more likely to sell the
highest and lowest ranked stocks, the influence of extrapolative expectations is greatest among the
lowest ranked stocks and weakens with an increase in the return-rank. Therefore, our results also
contribute to the understanding of both the disposition effect (Odean, 1998) and the rank effect

(Hartzmark, 2015).

5. Robustness of the key results

5.1. Alternate measures of price convexity

In the baseline analysis, we implement a measure of price convexity based on the approach sug-
gested by Gulen and Woeppel (2022). As a robustness check, we use two alternate measures of the
price path. First, we compute the median value of C'onvezity and construct an indicator variable
that takes a value of 1 if the value of C'onvexity is above the median value and zero otherwise.
We present the results in Table A.1 and find that when the price convexity is above the median
(I(Above median Convexity) = 1), the probability of selling a stock usually declines for the stock
at the reference level rank. However, for stocks ranked lower relative to the reference rank, con-

vexity leads to a greater reduction in the selling propensity. Broadly, the results in Table A.1 are
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consistent with the results of the baseline analysis.

Second, we employ an alternative measure of convexity as per Chen, Yu, and Wang (2018). Chen et
al. (2018) measure of convexity by capturing the coefficient C for each investor-stock-trading-day

observation from the following regression.

Pjj= o+ Days;;; + Co Day‘s?jt + €ijt G)

where P is the price of stock j in the portfolio of investor i as on trading day ¢. Days,;, is
number of trading days since purchase of stock j by investor ¢ as on day ¢. Higher the value of C5,
the greater the convexity in the experienced price path. We ensure a minimum of five observations
within each trader-stock position to estimate the coefficients in Equation 3 and denote the measure

of convexity computed as Convezxity (CYW).

They examine whether momentum profits are associated with acceleration or deceleration of prices,
captured through Cj, after controlling for level returns. Although Chen et al. (2018) do not ex-
plicitly claim that their measure of convexity measures extrapolative expectations, the positive

association between momentum returns and convexity is claimed to be linked to extrapolative bias.

In Table A.2, we document the variation in the influence of Convexity (CY W) on the selling
decisions with respect to the return ranks of the stocks. Similar to the baseline results, we find that
the coefficient of Convexity (C'Y W) x Rank: Last is negative and significant in all the columns,

and the coefficient of Convexity (CY W) x Rank: First is either positive or insignificant. The
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results in Table A.2 clearly highlight the fact that extrapolative expectations tend to lower the

selling propensity in the lower-ranked stocks but not in the higher-ranked stocks in the portfolio.

5.2.  Alternative estimation approaches

In all analyses so far, we have employed a linear probability model (LPM) to examine the influence
of extrapolative expectations on the selling decisions of the traders. Although LPM is a popular
model, it is not the only model that researchers use to study the trading behavior in financial
markets. Two widely used alternative models are the Cox proportional risk model (Cox, 1972)
and the Probit model. Both alternative models address one major drawback of the LPM that the
predicted values in the LPM can lie outside the zero-to-one interval, which violates the axiom of

probability theory.

5.2.1. Cox proportional hazard model

As an alternative, we employ the Cox proportional hazard estimation, which is defined below.

hi j (11X (t)) =ho(t) exp{B1 Portfolioj; + B2 Stock™ ;s +
+ B3 Convexity;;; +

“4)
Ba Vv Days,;, + Bs Volatility;, +

Be Convexity;;; x Return Rank;;, }

h; ;(t|X (t)) is the likelihood that stock j held by trader ¢ is sold on trading day ¢ given that the
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trader continued to remain invested up to day t. hg(t) is the conditional probability of selling
when all independent variables are 0. The key difference between Cox proportional hazard model
estimates and other models such as Probit and LPM is that Cox model estimates the conditional

likelihood of selling while other models estimate the unconditional probability of selling.

We present the result in Table A.3 and find that the sign and significance of the coefficients are
in line with the findings of the baseline analysis with LPM. However, the interpretation of the
economic effect of the coefficients is different. For example, in column (3), the coefficient of
Convexity is —0.117 which implies that one standard deviation (SD) increase in price convexity
lowers the conditional likelihood of selling by a factor of 0.89 (exp(-0.117)). Similarly, the coef-
ficient of C'onvexity x Rank: Last is -0.205 in column (3), which implies that compared to the
reference level, the selling propensity for the stock having the lowest rank in the portfolio is further
reduced by a factor of 0.81 (exp(-0.205)) when the price convexity increases by one SD. Therefore,
when the stock has the lowest rank in the portfolio, one SD increase in price convexity lowers the
conditional likelihood of selling by a net factor of 0.72 (exp(-0.117 - 0.205)). Overall, the results
from the hazard model also imply that the negative association between price convexity and selling
decisions is greater for stocks that have a lower rank than the reference level and the opposite for

stocks that have a higher rank than the reference level.

5.2.2.  Probit model

The results of the estimation of a probit model are presented in Table A.4. Similar to LPM, the co-
efficients of a probit model have a direct interpretation in terms of an increase or a decrease in the

unconditional probability. However, the major advantage of the probit model is that the predicted
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values satisfy the axioms of probability and will also lie in the range of zero to one. The disadvan-
tage of probit model is that it is not linear, hence the impact of unobservable heterogeneities cannot
be accounted for easily like in the case of LPM by adding fixed effects. The results in Table A.4
are again in line with the baseline findings, which implies that the phenomenon documented in the

paper is not due to the choice of any specific estimation technique.

5.3. Trading experience, investment level and demogrpahics

5.3.1.  Self-reported trading experience

For a subset of traders in our sample, we have data on self-reported trading experience ranging
from ‘no experience’ to ‘extensive experience.” We classify traders into two categories based on
their trading experience, the first group represents traders with no or limited experience, and the
second group with traders having ‘good’ or ‘extensive’ experience. The results are presented in
Table A.5. In both groups, we examine the prevalence of upward mobility bias and find that extrap-
olative expectations lead to lower selling propensity in the lower-ranked stocks but the influence
is dampened for the higher-ranked stocks. The results in Table A.5 suggest that upward mobility

bias affects the trading decisions of experienced as well as less experienced traders.

5.3.2.  Trade intensity and investment amount

We examine whether the influence of stock ranks is different for trader groups classified based on
their trading intensity and investment amount. We measure the trading intensity by counting the

total number of transactions carried out by the trader in the sample and categorize them into the
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above- and below-sample median groups. Similarly, traders are bifurcated into two groups on the
basis of the median of the amount of money invested. We then re-estimate the baseline specification
for all subsamples and present the results in Table A.6 for trading intensity and Table A.7 for
the investment amount. In both the subsamples, we find that upward mobility bias significantly

influences trading decisions and that the results indicate the same pattern as the baseline analysis.

5.3.3.  Demographics

Similar to the information on the trading experience, the data set contains information on the age
and gender of approximately 48% of the traders in the baseline sample. We examine whether
the prevalence of upward mobility bias varies based on the age or gender of the traders in the
sample. The final sample with complete demographic information has 10% female traders and
approximately 90% male traders. We separately estimate the baseline model in the sample of male
and female traders in Table A.8 and find strong evidence of upward mobility bias among male
traders, but no evidence in the sample of female traders. Based on the analysis so far we are
unable to explain why female traders are less prone to upward mobility bias than male traders,
however, our results are similar to the findings of Barber and Odean (2001) who find that the
trading decisions of female traders are less influenced by behavioral traits such as overconfidence.
In Table A.9, we divide the baseline sample according to the age of the traders (below and above
50 years of age) and investigate the prevalence of upward mobility bias. Overall, we find that
traders in both subsamples exhibit trading behavior in line with upward mobility bias and expect

their lower-ranked stocks to rise more than their higher-ranked stocks.

34



5.4. Extended sample analysis

To arrive at our baseline sample, we considered only those trader-day observations in which the
trader transacted at least once in any of their stocks in the portfolio and only included stock po-
sitions with a holding period of less than 100 days. In addition, we excluded any trader-stock
observations where the nominal price of the stock was less than $5. To address the concern that
the results in the baseline analysis are robust and do not depend on any particular sample, we carry
out an extended sample analysis by selecting the entire available data. The results are presented in
Table A.10. In line with the baseline results, we find that the negative impact of price convexity
on selling decisions is more intense for lower-ranked stocks than higher-ranked stocks. Hence, we

find that the phenomenon of upward mobility bias exists in the extended sample as well.

6. Conclusion

We examine the likely variation in the association of price path convexity with trader-level selling
propensities for stocks that vary on their ranks in a portfolio based on their performance. Specif-
ically, the research attempts to uncover whether the association between the likelihood of selling
and the extrapolation of observed price path is related to the return-ranks of stocks in a portfolio.
The proxy for the extrapolative behavior, which cannot be directly observed in the transaction-
level data, is captured through the convexity of the price path. Price convexity is argued to capture

extrapolative expectations through declining weights attached to more distant price changes.

Our key finding is that the negative association between price convexity and selling propensity
is magnified for stocks that rank low on their performance relative to their high-ranked counter-
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parts within a portfolio. Traders become more likely to sell a stock when its rank in the portfolio
increases. The finding suggests that individual traders strongly believe that the relatively under-
performing (low ranked) stocks will recover in the future when they observe a convex price path.
The driving mechanism is unlikely to be the belief in mean reversion in the returns of stocks that
have underperformed in the past. In this regard, we find that the asymmetry persists even when
the difference in the level of returns does not vary significantly between the entire range of ranked
stocks. Furthermore, the asymmetry in the association between convexity and selling propensity
for the low-ranked and high-ranked stocks prevails in situations where all the stocks are gains or
losses, indicating it is unlikely to be driven strongly by mean reversion. Finally, we find that an
improvement (decline) in the rank of a stock from the previous trading day within a portfolio leads

to a weaker impact of convexity on the selling propensity.

The role of ranks is absent when the stocks are ranked in alphabetical order, a static alternative
criterion, implying that the pattern is present only when the ranks are linked to performance. The
variation in the association between the selling propensity and extrapolative expectations captured
by price convexity along the stock ranks is in line with the upward mobility bias documented in
situations involving performance-based ranking of a set of objects. Under the argument of upward
mobility bias, individuals assume the outperformance of low-ranked objects on account of a bi-
ased expectation in the improvement in their absolute performance. The paper, by uncovering the
interaction between the rank of stocks in a portfolio and price convexity, contributes significantly

to the literature on investor trading behavior.
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Table 2: Levels of return rank variable

Estimated ranks

Number of stocks in portfolio Reference rank

Higher Ranks Lower Ranks
Two Second First -
Three Second First Last
Four Second First Second Last, Last
Five Third First, Second Second Last, Last
> Six Third to Third Last First, Second Second Last, Last

This table contains a description of the return rank variable. The reference level for the analyses presented in the
subsequent tables is based on the number of stocks in the portfolio of the trader. The reported coefficients of the
interaction term between C'onverity X Return Rank have to be interpreted with respect to the reference level.
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Table A.3: Variation in the influence of Convexity on selling propensity with ranks: Cox Propor-

tional Hazard Model
Cox Proportional Hazard

Dependent Variable: hi (| X (%))
Number of Stocks in the portfolio Two Three Four Five > Sz
(2) (3) (4) ) (6)
Port folio™ —0.839** —0.511* —0.386™* —0.280*** —0.337*
(0.013) (0.016) (0.020) (0.024) (0.014)
Stock™ 0.787** 0.490** 0.378** 0.327** 0.143*
(0.016) (0.022) (0.028) (0.036) (0.019)
Convexity —0.213* —0.117* —0.053* —0.177** —0.219**
(0.011) (0.019) (0.025) (0.042) (0.015)
Rank: First 0.058*** 0.242%* 0.243** 0.397** 0.814**
(0.014) (0.019) (0.025) (0.039) (0.021)
Rank: Second 0.093** 0.483***
(0.040) (0.022)
Rank: Second Last —0.009 0.051 0.497**
(0.030) (0.044) (0.025)
Rank: Last 0.220** 0.253** 0.443** 0.904**
(0.021) (0.033) (0.043) (0.023)
Volatility 0.053** 0.051** 0.051** 0.069*** —0.005
(0.006) (0.008) (0.010) (0.013) (0.008)
Convexity X Rank: First 0.248** 0.187** 0.091** 0.289*** 0.279**
(0.013) (0.022) (0.031) (0.047) (0.022)
Convexity x Rank: Second 0.072 0.215***
(0.055) (0.028)
Convexity X Rank: Second Last —0.188"** —0.120* —0.079*
(0.038) (0.058) (0.030)
Convexity X Rank: Last —0.205*** —0.262*** —0.100* —0.072*
(0.025) (0.034) (0.050) (0.023)
Observations 76,109 65,515 52,152 41,189 188,277
Max. Possible R? 0.997 0.982 0.952 0.909 0.843

The dependent variable is the probability of investor ¢ to sell stock j on day ¢ conditional on the stock not being sold until trading

day t. The key explanatory variables are defined in Table 1 and Table 2. The scripts denoting each specific investor %, stock j,
and trading day ¢ have been omitted for the sake of brevity. The coefficients are estimated from Cox proportional hazard model
(Cox, 1972) described in Equation 4. Standard errors are reported in parentheses. ***, ** and * indicate statistical significance
at 1%, 5%, and 10% levels, respectively.
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Table A.4: Variation in the influence of Convexity on selling propensity with ranks: Probit Model

Probit

Dependent Variable: hi (| X (t))
Number of Stocks in the portfolio Two Three Four Five > Sz
(2) (3) 4) (5) (6)
Portfolio™ —0.648*** —0.349** —0.249** —0.176*** —0.203**
(0.011) (0.012) (0.014) (0.016) (0.008)
Stock™ 0.594** 0.327** 0.235** 0.199** 0.082***
(0.014) (0.016) (0.019) (0.023) (0.011)
Convexity —0.190*** —0.093*** —0.043* —0.104** —0.128***
(0.009) (0.014) (0.018) (0.026) (0.008)
Rank: First 0.047+* 0.191** 0.178** 0.272** 0.488**
(0.012) (0.014) (0.017) (0.025) (0.012)
Rank: Second 0.064*** 0.271*
(0.025) (0.013)
Rank: Second Last 0.0001 0.043 0.279***
(0.019) (0.026) (0.014)
Rank: Last 0.172** 0.182** 0.298*** 0.533**
(0.015) (0.022) (0.027) (0.014)
v Days 0.377 0.354** 0.331** 0.306*** 0.259**
(0.007) (0.007) (0.009) (0.010) (0.006)
Volatility 0.055** 0.042** 0.041** 0.051** 0.002
(0.005) (0.006) (0.007) (0.008) (0.005)
Convexity X Rank: First 0.243** 0.162** 0.081** 0.200*** 0.180***
(0.012) (0.017) (0.022) (0.031) (0.014)
Convexity x Rank: Second 0.042 0.124**
(0.035) (0.017)
Convexity X Rank: Second Last —0.123*** —0.090** —0.051**
(0.026) (0.037) (0.018)
Convexity X Rank: Last —0.154** —0.188*** —0.092*** —0.070**
(0.019) (0.024) (0.033) (0.014)
Constant 0.055** —0.405** —0.593** —0.824*** —1.138**
(0.009) (0.014) (0.019) (0.022) (0.009)
Observations 76,109 65,515 52,152 41,189 188,277
Akaike Inf. Crit. 96,039.500  76,921.400  55,412.270  39,458.300 133,138.000

The dependent variable is an indicator variable that takes a value of 1 if investor ¢ sells stock j on day t. The key explanatory
variables are defined in Table 1 and Table 2. The scripts denoting each specific investor ¢, stock j, and trading day ¢ have been
omitted for the sake of brevity. Standard errors are reported in parentheses. ***, ** and * indicate statistical significance at
1%, 5%, and 10% levels, respectively.

53



"K1oA1I0adSalI ‘S[OAJ] %) PUR ‘%G ‘04T I8 90UBRdYIUSIS
JS 9JBOIPUI 4 PUR 4y ‘wys "SOSOPUAIRd UI pauIodar pue poyndwiod are [9A9] 91ep pue YO03S ‘T0JSIAUL A} T8 PAIAISN[O SIOLID PIBPUR]S 1SNQOY "SI09JJO PIXY [9AJ] 2Jep pue
UOW-TBAA X JO0]S ‘TOAJ[ JOISIAUL PPB 9M ‘SUOISSAITAI [[B U] "AJIAQIQ JO OYBS Y} I0J PONIWIO U] IARY 7 Ap SUIpEI) pUR ‘L J00IS ‘2 JOISAAUL Oh10ads yors unouap sjdros
[qBL, PUB [ 9[qe], Ul pauyop a1k sa[qeliea Alojeue[dxe Ay U], 7 Aep U0 { Y003S S[[9S ¢ JOISQAUL JI T JO SN[BA B Sae) JeY) [qeLIeA JOJBdIpUL Ue SI d[qeLiea judpuadap oy,

91¢0 6220 €€T0 €€T0 0LE0 G8€°0 LLEO 88€°0 L6T0 2 paisnlpy
6 799°L1 898°1C 781°9C LY8°8T €LLIT 081°S 8999 €08°S 99201 SUONBAIISqQ
SOX SOX SOX SOX SOx SOX SOX SOX SOX d] Aep Surpeiy,
SOX SOX SOX SOX SOX SOX SOX SOX SOX A JIUOIN-TB9X X Y201
SOX SOx Sox SOX SOX SOX SOX SOX SOX A Juey wmoy
SOX SOX SOX SOX SAX SOX SOX SAX SOX A Iopei],
) (920°0) (120°0) (810°0) (810°0) (LSO'0) (L90°0) (S€0°0)
’0—  «P900—  +8€00—  «xSSO00— «0¥0'0—  060°0— 870'0— «+690°0— IO Syuvy X fippraauo,)
) (S20°0) (L10°0) (T10°0) (Tr0'0) (SS0°0)
’0—  600°0— 910°0— w0800~ LLLOO—  wLET0— ISDT pu02as yuvy X fippraauo))
) (2T0'0) (S10°0) (0L0°0)
Y0  TT00— «£70°0 6000 puodag yuvy x fipnraauo))
) (ST0°0) (L10°0) (L10°0) (S10°0) (#10°0) (850°0) (0S0°0) (#€0°0) (S€0°0)
)0 €€0°0 9200 w8700 w9800 «P900  LEIT0 6v0°0 «780°0 «STT0 1841, yuvy X figrxaauo,)
) 0€1°0) (121°0) (€01°0) (So1°0) (080°0) (S9¢°0) (0S€°0) (0£T°0) (2oT'0)
0 wPCE0 w:00S°0  wx IS0 46600 4 [€T0  LESO ¥21°0 «+129°0 0020 figeranio A
) (9100) (€10°0) (T10°0) (010°0) (€10°0) (1€0°0) (8%0°0) (S€0°0) (9€0°0)
Y0 w9CT°0  wkSIT0 w€6T0 wklOT0  wxSOT'0 4:9L0°0 woiPET0 sl TT0 290770 shin N
) (120°0) (910°0) (#10°0) (T10°0) (910°0) (8¥0°0) (9%0°0) (T€0'0) (€€0°0)
10— wIP00— sk ISO0—  2xlSO0— L8000~ LEO00— «¥600—  LYO0O— «+€80°0— w01 0— fippraauoy)
) (910°0) (810°0) (910°0) (810°0) (€10°0) (0v0°0) (80°0) (LEO0) (¢v0°0)
)0 w900 8600  «9ET0  wkIYTO  LTIO0 VP10 <L80°0 w0010 10270 442018
) 910°0) (S10°0) (#10°0) (S10°0) (S10°0) (290°0) (2S0°0) (1€0°0) (1€0°0)
on (6) (8) (L) 9) (S) (¥) (€) (2
g 201 AN0 22.4Y T, omJ, 18 < 201 ANO 29.4Y ], omJ, orjoj10d ) ur $YO031§ JO JOqUINN]
20Ud112dX7 241SUIXH 1O POOL) 20Ud1L2dXT] ON 10 pajIul]

douarradxa 1opel], pue syuel yim Aisuadoid Sur[as uo firxo010,) JO dUINPUI SY) UI UOIIBLIBA SV d[qRL

54



"KTOA1I09dSAI “S[OAJ] %, 0T PUR ‘%G ‘04T I8 9OUBIYIUSIS
STJRIS QJBOIPUL 4 PUR ‘o “wuy "SOSOYIUAIRd UI pal1odar pue paindurod a1e [9AS[ 918 puUE “YO0IS “T0ISIAUL 9} I8 PIIJISN[O SIOLIS PIEpUL]S 1SNQOY "S109JJ9 PIXY [SAJ] 9)ep pue
[ QJUOW-TBAA X YJ0]S ‘[OA[ JOISOAUI PP aM ‘SUOISSQIZAI [[B U] "AJIAQIQ JO ayes 9Y) JOJ PANIWO Uaq Ay 7 Aep SuIpe) pue ‘L Jo03s ‘2 J0IsaAul oy1oads yoes Junouap sydrios
"7 9[QBL PUe [ 9[qE], Ul pauyap aIe sa[qelreA Arojeue[dxe A9y oY, "7 Aep U0 [ YO01S S[[3S ¢ JOISIAUL JI T JO anjea & Saye} Jey) S[qeriea JOJeJIpUI Ue SI [qelrea juapuadap oy,

0 YLTO0 80C°0 91C0 9020 L8CT0 €620 Y920 LTTO v1C0 - pAsnlpy

)'v6 8LS0C 106°ST 8YLTE 06°LE v6116 119°0C 16T°9C L9LTE LOT'8E SUONeAISqQO

. SOX SOX SOX SOX SOX SOX SOX SOX SOX d] Aep Surpeiy,

. SOX SOX SOx SOX ) 4 SOX SOX SOx SOX A QIUOIN-TBIL X YO01S

. SAX SOX SAX SOX SOX SAX SOX SAX SOX A uey wInay

. SOX SOX SOX SOX SOX SOX SOX SAX SOX T Iopei],

0°0) (S20°0) (610°0) (S10°0) (800°0) (2200 (120°0) (#10°0)

0°0) (€200 (810°0) (800°0) (610°0) (810°0)

[€0°0—  «6V00— 9500~ «6100— <CI00— we70'0— ISDT pu0dag yuny X figrraauo,)

0°0) (€20°0) (L00"0) (€200

v20°0 L200— «xCC0°0 €200 puod2ag yuvy X fipraauo,)

0°0) (¥20°0) (910°0) (S10°0) (T10°0) (800°0) (2200 (910°0) (S10°0) (€10°0)

9100 «+870°0 G100 «xCS0°0 #x080°0 «x5C0°0 «x560°0 «+8¢0°0 wxS70°0 s LLO0 1841, yupy X fipgraauo,)

0°0) (0L0°0) (€L0°0) (L80°0) (€L0°0) (S€0°0) (660°0) (660°0) (6L0°0) (080°0)

GIT°0 «+0LT°0 601°0 wxC0€°0 wxS1E°0 wexL1C0 «P91°0 #9670 «061°0 «x86C°0 figrpanio A

0°0) (¥10°0) (T10°0) (600°0) (800°0) (900°0) (910°0) (€10°0) (110°0) (110°0)

00  (tzoo) (1000 (@roo) (000 (oo  (L100)  (S100) (€100 (110°0)

00— 0€0°0— 810°0— +1€0°07 %8600~ w0000~ 4 lLO0—  w0€00— #1900~ 4k LLOO— fingraauo)

00) (S10°0) (910°0) (€10°0) (€10°0) (900°0) (910°0) (910°0) (910°0) (L10°0)

e0°0 wx8€0°0 w1170 «x8C1°0 w050 «010°0 «070°0 w760°0 «x6060°0 wxVCC0 +4201S

00 (1000 (21000 (0100 (oo oo - (6100 (L1000 (€100  (F10°0)

) o1 (6) (8) (L) (9) (©) (¥) (€) ),

< 0L ANO T CENITN omJ, g < 0L ANO ] 2941 [, omJ, orjopaod ay} ur s)Y001§ JO JoquINN
Q1suagul Sulpv.j uvipaul 240qy 1suagul Sulpvay uvipau Mojog

Ansudyur Surpen pue syuer yym Aysuadoad 3urf[as uo figrroauo,) Jo dUINPUL Y} UL UOTBLIBA :9°Y (R,

55



"KTOA1I09dSAI “S[OAJ] %, 0T PUR ‘%G ‘04T I8 9OUBIYIUSIS
STJRIS QJBOIPUL 4 PUR ‘o “wuy "SOSOYIUAIRd UI pal1odar pue paindurod a1e [9AS[ 918 puUE “YO0IS “T0ISIAUL 9} I8 PIIJISN[O SIOLIS PIEpUL]S 1SNQOY "S109JJ9 PIXY [SAJ] 9)ep pue
[ QJUOW-TBAA X YJ0]S ‘[OA[ JOISOAUI PP aM ‘SUOISSQIZAI [[B U] "AJIAQIQ JO ayes 9Y) JOJ PANIWO Uaq Ay 7 Aep SuIpe) pue ‘L Jo03s ‘2 J0IsaAul oy1oads yoes Junouap sydrios
"7 9[QBL PUe [ 9[qE], Ul pauyap aIe sa[qelreA Arojeue[dxe A9y oY, "7 Aep U0 [ YO01S S[[3S ¢ JOISIAUL JI T JO anjea & Saye} Jey) S[qeriea JOJeJIpUI Ue SI [qelrea juapuadap oy,

.0 89C°0 o LTCO0 LTC0 80¢€°0 I¥€0 €870 8LTO ¥9C°0 -d pasnlpy

€6 S6¥°0T 876°GT TELTE 1€0°8¢ €916 699°0¢ YL1°9C ISL°TE Sr0°8¢ SUONBAISSqQO

. SOX SOX SOX SOX SOX SOX SOX SOX SOX d] Aep Surpeiy,

. SAX SAX SAX SOX SAX SAX SoX SAX SIX HA JIUON-TB_ X X }I01S

. SAX SoX SAX SAX SAX SAX SoX SAX SAX HA Juey wImiay]

. SX S SAA SaX SAX SX S SX S Hd Iepel],

0°0) (920°0) (020°0) (S10°0) (800°0) (€200) (€20°0) (#10°0)

0°0) (S200) (810°0) (800°0) (610°0) (020°0)

-€00— 0I00— +£50°0— «S10°0— »+CP0'0—  «9¢0°0— ISDT pu0dag yuvy X figrxaauo,)

0°0) (2200) (800°0) (€200)

1€0°0 9100— «£10°0 €000°0 puosag yuvy x fizrraauo))

0°0) (#20°0) (9100 (€10°0) #100) (800°0) (€200) (810°0) (S10°0) (€10°0)

[S0°0 #LS00 ++070°0 #5900 0800 ++0C0°0 ++001°0 +9¢0°0 #+370°0 ++S01°0 st yuvy X fignraauo))

0"0) (#L0°0) (180°0) (960°0) (6L0°0) (2€00) (0€1°0) F11°0) (201°0) (9L0°0)

191°0 #L91°0 #xxLEC0 #xL6C0 ++£6C°0 #xL91°0 «6CC0 +361°0 #C9C0 w7V E0 figr)amio A

0°0) (€10°0) (€10°0) (600°0) (6000 (900°0) (#100) (€10°0) (110°0) 0100

L80°0 #0110 ++9¢1°0 #0710 09170 #++S0T°0 w9170 ++£81°0 #+x£9C°0 ++x89C°0 shvq N

0°0) (020°0) (S10°0) (T10°0) (110°0) (#00°0) (8100 (910°0) (€10°0) (110°0)

00) (S10°0) (L10°0) (#10°0) #100) (S00°0) (L10°0) (L10°0) (9100 (L10°0)

3S0°0 58070 e+ 1E€1°0 #+70C 0 ++x£CE0 100°0— 200 55070 900°0 wexLC170 142015

0°0) (¥10°0) (210°0) (110°0) (T10°0) (900°0) (¥10°0) (210°0) (110°0) (¥10°0)

) on (6) (8) (L) ) (©) (2] (€) (@)

N N 0L ANO 29.4Y T, omJ, s N 0L ANO 29.4Y T, omyJ, OSO,.E.HOQ A} Ul S}O01S JO JaquunN
Juotusaaul :@.NENS N>QQ< JU2UUIS 24Ul Eﬁwﬁms .\SQNNm

JUNOWE JUIWISAAUL pue syuel Ym Aysuadord Sur[as uo fizzraauo,) JO OUINYUI Y} UI UONBLIBA L'V d[qRL,

56



"KTOA1I09dSAI “S[OAJ] %, 0T PUR ‘%G ‘04T I8 9OUBIYIUSIS
STJRIS QJBOIPUL 4 PUR ‘o “wuy "SOSOYIUAIRd UI pal1odar pue paindurod a1e [9AS[ 918 puUE “YO0IS “T0ISIAUL 9} I8 PIIJISN[O SIOLIS PIEpUL]S 1SNQOY "S109JJ9 PIXY [SAJ] 9)ep pue
[ QJUOW-TBAA X YJ0]S ‘[OA[ JOISOAUI PP aM ‘SUOISSQIZAI [[B U] "AJIAQIQ JO ayes 9Y) JOJ PANIWO Uaq Ay 7 Aep SuIpe) pue ‘L Jo03s ‘2 J0IsaAul oy1oads yoes Junouap sydrios
"7 9[QBL PUe [ 9[qE], Ul pauyap aIe sa[qelreA Arojeue[dxe A9y oY, "7 Aep U0 [ YO01S S[[3S ¢ JOISIAUL JI T JO anjea & Saye} Jey) S[qeriea JOJeJIpUI Ue SI [qelrea juapuadap oy,

7°0 9S0 6,20 99%°0 6Cc10 9LT0 LLTO 6¢C0 61C0 01C0 zd pasnlpy

)] 86¢°1 LSS‘T €9€°C 908°C €€699 LLOLY 9€6°TT 780°6¢ 9¢1°GE suoneAlasqQ

. SOX SOX SOX SOX SOX SOX SOX SOX SOX d] Aep Surpeiy,

. S9X SOX SOx S9X SOx SoX SOX SOx SOX T PUOIN-TBIX X 001§

. SoX SOX SOK S9X SOX S9X S9X S9X S9X A uey wnay

. SOX SOX SOX SOX SOX SOX SOX SOX SOX 7] Jopei],

0°0) (1€1°0) (901°0) (I€1°0) (600°0) (€200) (TT0°0) (S10°0)

)0'0— €L’ 0— 9100 ¢61'0— #9700~ +x080'0— 0€0°0— ++x070°0— IO syuvy X fippranuo,)

00) (121°0) (I€1°0) (600°0) (020°0) (020°0)

)’0— +£CC0— 9L00— «910°0— LTO0— #x+e70°0— ISDT puo2as yuvy X fiprraauo))

00) (0L00) (010°0) (€200)

)0 v LVC0— #+CC0°0 ¥00°0 puodag yuvy x fiprraauo))

0°0) (1z1°0) (S91°0) (T1I1°0) (691°0) (010°0) (€200) (810°0) (#10°0) (#100)

100 LLOO— YIT°0 1S0°0 910°0— +x0€0°0 ++x0L0°0 #x L7070 +x370°0 +x980°0 1841, yuvy X figpxaauo,)

0°0) (19%°0) (9%9°0) (6LL0) (zog'1) (6£0°0) (L60°0) (811°0) (LLOO) (0L00)

31°0 oL Al | VLT 0— 9LLO0— 68¢’1 +x70C°0 «70C 0 LST 0 3710 +xx19C°0 figigiango A

0°0) (LOT"0) ort0) (297°0) (697°0) (L000) (S10°0) (T10°0) (110°0) (600°0)

ccl0 +x07€°0 0L00— 7€1°0 LTE0 #x70T°0 +x0C1°0 #xGE1°0 +x00C°0 +:x001°0 shiv /N

00) (#80°0) (Te1o0) (LT1°0) (112°0) (900°0) (020°0) (L10°0) (T10°0) (110°0)

)0— ¢c0'0— 690°0— «£¥C0 €00 ##xSC0°0—  w0P0'0— «IP00—  +CPO0—  44xC60°0— fiprraauoy)

00) (160°0) (811°0) (€80°0) (LLT0) (T10°0) (810°0) (810°0) (#10°0) (L10°0)

)0 090°0 081°0 960°0— 91T1°0 +x1€0°0 +xC90°0 +x000°0 +x380°0 +:x9CC0 142015

0°0) (000°0) (180°0) (Tr1°0) (L12°0) (800°0) (610°0) (#10°0) (T10°0) (€100)

) on (6) (8) (L) ) (9] (¥) (€) (0)

< 2017 ANO T 994y J, omJ, ng < anL] N0 T 994y J, omJ, orjojrod 9y} uI $YO01S JO JoqUINN
2D 21D

Iopuas 1open) pue syuelr yim Aysuadoid Sur[[as uo figrronuo,) Jo dUINPUI AY) UL UOHRLIBA :§°V dqRL

57



"KTOA1I09dSAI “S[OAJ] %, 0T PUR ‘%G ‘04T I8 9OUBIYIUSIS
STJRIS QJBOIPUL 4 PUR ‘o “wuy "SOSOYIUAIRd UI pal1odar pue paindurod a1e [9AS[ 918 puUE “YO0IS “T0ISIAUL 9} I8 PIIJISN[O SIOLIS PIEpUL]S 1SNQOY "S109JJ9 PIXY [SAJ] 9)ep pue
[ QJUOW-TBAA X YJ0]S ‘[OA[ JOISOAUI PP aM ‘SUOISSQIZAI [[B U] "AJIAQIQ JO ayes 9Y) JOJ PANIWO Uaq Ay 7 Aep SuIpe) pue ‘L Jo03s ‘2 J0IsaAul oy1oads yoes Junouap sydrios
"7 9[QBL PUe [ 9[qE], Ul pauyap aIe sa[qelreA Arojeue[dxe A9y oY, "7 Aep U0 [ YO01S S[[3S ¢ JOISIAUL JI T JO anjea & Saye} Jey) S[qeriea JOJeJIpUI Ue SI [qelrea juapuadap oy,

0 LE0 08C0 8LC0 6¢£C0 0€0 (012 0) 20€0 ¥LT0 14940 zd pasnlpy

‘T 0LT°01 RI8CI GGLST GI1°8I TEETE G0T'8 GLSTIT 069°S1 LT8°61 suoneAlasqQ

. SOX SOX SOX SOX SOX SOX SOX SOX SOX d] Aep Surpeiy,

. S9X SOX SOx S9X SOx SoX SOX SOx S9X A QIUOIN-TBIL X YO01S

. SoX SOX SOK S9X SOX S9X S9X S9X S9X A uey wnay

. SOX SOX SOX SOX SOX SOX SOX SOX SOX 7] Jopei],

00) (zeo'0) (S€0°0) (ST0°0) (#10°0) (L¥0°0) (€€0°0) (810°0)

SO0~ ++£800— CI00— 00— «+xCS0°0—  190°0— 0100 ++x£80°0— IO syuvy X fippranuo,)

00) (0£0°0) (1€0°0) (€10°0) (L¥0°0) (620°0)

)0— ¢10°0— ¢S00— «+3C00—  ¥000— ¢100— ISDT puo2as yuvy X fiprraauo))

00) (0€00) (S10°0) (++0°0)

)0 LTO0— ++C€0°0 6100— puodag yuvy x fiprraauo))

00) (9€0°0) (0€0°0) (ST0°0) (1200) (S10°0) (S+0°0) (0€0°0) (020°0) (0200)

200 ++CL0O0 #+£L0°0 +£60°0 +x990°0 +9€0°0 090°0 9%0°0 +x080°0 +x£00°0 1841, yuvy X figpxaauo,)

0°0) (081°0) (SST1°0) (0€1°0) (901°0) (SS0°0) (660°0) (I+1°0) (€01°0) (€21°0)

c0C0 «S1€°0 cero 8¢10 +:x91€°0 +x31C°0 er1 o 900 9¢1°0 +9¢C0 figigiango A

00) (+20°0) (920°0) (020°0) #10°0) (010°0) (S€00) (#20°0) (810°0) (910°0)

)0°0) (LT00) (920°0) (TT0°0) (610°0) (010°0) (1%0°0) (820°0) (910°0) (L10°0)

7¢0'0— 8€00— #x9L0°0— w6700~  4sP060'0—  44x6C0°0—  «FLOO— «670°0— ##:x970°0—  +4x680°0— fippxaauo)

00) (+20°0) (ST0°0) (TT0°0) (920°0) (610°0) (0£0°0) (ST0°0) (TT0°0) (€200)

)0 +xGL0°0 +x000°0 wx101T°0 +x081°0 #7700 +x080°0 w1170 +x780°0 ++0SC°0 142015

00) (LT00) (#20°0) (020°0) (810°0) (1100 (6£0°0) (TT0°0) (810°0) (9100)

) on (6) (8) (L) ) (9] (¥) (€) (0)

< a0 N0 T 994y J, omJ, ng < anL] N0 T 2941 [, omJ, orjopaod ay} ur s)Y001§ JO JoquINN
0g < 23y 0g > 23y

93e 1open) pue syuer Yym Aysuadoid Sur[[as uo fizrroauo,) Jo dUINPUI Y} UL UOTBLIBA :6°V d(RL

58



"K[0A1I0dSI ‘S[9AJ] %, ()T PUR ‘%G ‘04T I8 90UBIYIUSIS [BONSTRIS

JBOIPUL 4 PUB ‘yy ‘sys SOSOYIUQIRd UI pojiodor pue pandwiod aIe [9A] 9Jep PUE “M00)S I0ISAAUT AU} JB PAISISN[O SIOIIQ PIEPURIS ISNQOY “SIOQJJe POXY [9AS] 9)JBP PUB ‘[AJ]
JUOW-TEIA X JO01S ‘[9AJ[ JOISOAUL PPB 9m ‘SUOISSAISAI [[€ U] "AJTAIQ JO 9YES 9y} J0J PaNIo Uaq 2Ary 7 Aep Surpe1) pue ‘£ )001s ‘¢ 101saAUl oy1oads yoeas Sunousp s1duios oy,
¢ 9[qeL puUe | 9[qeL, Ul pauyop aJe so[qerrea Arojeue[dxe Aoy ayJ, 7 Aep U0 £ JO03S S[[OS ? JOISOAUIL JI T JO SMN[BA B SOYB) Jey) S[qeLIeA JOJEJIPUI UR SI 9[qeLIeA Juapuadap oy,

€800 €91°0 0¢T10 YIT°0 €600 2 pasnlpy
6S1°€L0°C 8ITYSL 860°6CT’1 $95°0T0°C 687°6TLE SUONBAISSqQ
SOK SOX SOX SoX SoX A Aep Surpei],
S9A S9A SOA SOA SOA HH JIUOIN-Te_X X }I01S
Ne)§ SoX SoX SoX SOA HA Juey
SOA S SO SO SO HA Iepel],
(S000°0) (100°0) (S000°0) (£000°0)

(#000°0) (100°0) (#000°0)

#x100°0— «100°0— #x100°0— ISDT pu02ag yuvy X lipnraauo,)
(S000°0) (100°0)

#+x£00°0 100°0 puosag yuvy x fizrraauo))
(100°0) (100°0) (S000°0) (+000°0) (€000°0)

«x500°0 #5000 +xx£00°0 #7000 #7000 Isa1] uvy X fipgraauo))
(€00°0) (S00°0) (#00°0) (€00°0) (200°0)

#x7C0°0 #x1€0°0 #2070 #:9C0°0 #x1€0°0 figrgamio A
(#000°0) (100°0) (#000°0) (£000°0) (2000°0)

#0070 #9000 ++L00°0 +xL00°0 ++L00°0 sfiv N
(#000°0) (100°0) (#000°0) (£000°0) (2000°0)

(100°0) (100°0) (100°0) (100°0) (100°0)

#xS00°0 #9000 x+L00°0 #0100 wxL10°0 +12015
(100°0) (100°0) (100°0) (100°0) (100°0)

9) (S) 2 (€ (@

g N L] ANO 294Y [, omJ Oﬁo.thog Q) Ul S}O01S JO JoqunpN

Hriogorpug 119G a1quLiva juapuaday

sisATeue opdwes papualxy :syuel Pim Aysuadord Sur[[as UO AJIIXAAUO)) JO OUINPUI AY) UL UOHBLIBA (]'V dIqRL

59



