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The Dark Side of ETFs and Index Funds

Some of the most successful retail investment prtsdof the last twenty years are index-
linked securities, such as passive Exchange Tr&tdeds (ETFs) and index fundsThe first
retail index mutual fund was launched in 1976 bynJBogle in Vanguard.In 2011, in the U.S.,
383 index funds managed total net assets of $illibrtr Of households that owned mutual
funds, 33 percent owned at least one index mutual.f The first ETF was launched in Canada
in 1990. In 2012, there were 4,731 ETFs with $§Rain in assets (same size as hedge funds) and
accounting for 16% of NYSE trading volure.

This paper investigates whether these index-linkecurities have benefited individual
investors and, if not, why not. This is an impattgquestion to answer considering how popular
these index-linked securities have become amorgl netvestors. Companies are actively
seeking ways to include ETFs in 401(k) defined-dbation plans. Even some regulators are

promoting ETFs to retail investofs.

! Index-linked securities are instruments that amefplicate the movements of an index of a paricmiarket and
therefore enable the investor to buy and sell adiyodiversified portfolio of securities. Passi&F shareholders
buy and sell shares in public markets anytime dutire trading day, whereas shareholders in indetuahdunds

buy shares from the fund and sell them back tduhd at a net asset value determined once a denadet close.
Unlike passive ETFs, active ETFs aim to outperfarmndex and are not the subject of this paper.

% The first index fund was callefirst Index Investment Trusind was based on the S&P 500 index. The fund was
derisively known as “Bogle’s Folly.” By Septembed12, the assets of the Vanguard index funds modmietthe
S&P 500 Index totaled USD $200 billion. ( “How thedex Fund Was Born,Wall Street JournalSeptember 3,
2011)

3 2012Investment Company Fact Book

* “Exchange-traded funds: Twenty years yourlgbnomistJan 26, 2013.

®“Are ETFs and 401(k) Plans a Bad Fit®all Street JournalApril 5, 2012.

® The Securities and Markets Stakeholder Group ®ffthropean Securities and Markets Authority (ESM#stes
that “ETFs are a low cost and straightforward itwvesit proposition for investors and as such, ESNhausd
investigate how to make indexed ETFs more offepedetail investors."ESMA Report and Consultatiorp@a—

Guidelines on ETFs and other UCITS issues, 25 202, http://www.esma.europa.eu/system/files/2012-474.pdf
p. 32.
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The null hypothesis is that retail investors hagadiited by using index-linked securities
like ETFs. Classical finance theory supports thypothesis. These products invest in well-
diversified security baskets, and the benefitsieémification were formalized in seminal papers
in finance’ Boldin and Cici (2010) reviewed the entire erigair literature to document the
benefits of diversification. French (2008) measdutteese benefits for the case of mutual funds
and concluded that “...the typical investor wouldrease his average annual return by 67 basis
points over the 1980-2006 period if he switched fmassive market portfolio.” These benefits of
diversification may be more for retail investorsven that they significantly under-diversify
The benefits may be even higher for ETFs becaudes Bifer many advantages over mutual
funds. First, the fees of ETFs are lower compaoechutual funds. Second, ETFs trade in real
time as opposed to mutual funds whose price isradéted at the end of the day. Third, ETFs
may have tax advantages (Poterba and Shoven (2002))

The alternate hypothesis is that retail invest@gehnot benefited by using index-linked
securities like ETFs. There is some evidence ithagstors might not be using these products
effectively. Hortagsu and Syverson (2004) founddafee dispersions even though the analyzed
index funds were financially homogeneous. SimylarElton, Gruber and Busse (2004)
documented that S&P 500 index funds have becomenaumliies that differ from each other
principally in price. They find that investors these funds irrationally prefer more expensive

funds. Choi, Laibson and Madrian (2010) confirntieid behavior in an experiment and found

" Markowitz (1952) suggested we diversify by buyimgtimal portfolios. Tobin (1958) suggested that nequire
only two optimal portfolios. In his capital asggicing model (CAPM), Sharpe (1964) concluded thra of these
two portfolios was the market portfolio.

8 The portfolios of retail investors who participaite equity markets typically show sub-optimal desgreof
diversification (e.g., Blume and Friend (1975), IK€l1995), Goetzmann and Kumar (2008)) and conetiotr on
the home country (“home bias”, e.g., French andeat (1991), Cooper and Kaplanis (1994), Lewis 9199
Huberman (2001), Zhu (2002), Ahearne, Griever aratntick (2004) and Calvet, Campbell and Sodini (2007
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that more financially sophisticated investors pawdr fees. Second, it is conceivable that
though index-linked securities force the retailastor to buy a basket and, therefore, curb his
temptation to pick stocks, these ETF products, iezdhey are highly correlated with the index
and are so easy to trade, may enhance his temptatiome the underlying indeX. Third, it
seems conceivable that investors may have difficcitioosing because the choice set contains
securities linked to more than 200 different unglad indices (cf. Blackrock (2011)). Finally,
many of these indices mimic not just well-divemsifimarket baskets but sectors or industries.

The key contribution of this paper (to our knowledge first of its kind) is that we use
the individual trading data of a large number déiténvestors to test the null hypothe$is.

Our first set of findings is as follows. Investavho start to use these products are more
likely to be female and younger than investors wlbonot use them. In the pre-period where
none of our investors use these products, thosewihdecome users trade more often, have
higher portfolio values, and more idiosyncratickrigx their portfolios. Their portfolio
performance is higher, but not significantly so. Ili and Weber (2010), using a survey
methodology, reported similar results. Barber @udan (2002) reported similar evidence in a
study on online investors vs. phone-based investors

However, the key question is what occurs after u&n we compare the portfolio
characteristics of users before and after the @isgt with a matched sample of non-users. The
first issue we confront is how to do the match.thia tests reported in the paper, we match a user

to a non-user using all investor-specific varialileat are significantly different between these

° In Germany, by 2009, the turnover in ETFs (dataioled from Deutsche Bérse (2010)) has become abeut
same as the turnover in stocks (data obtained fhenWorld Federation of Exchanges (2013)).

191n essence we ask whether index-linked secuiitigsove the portfolio performance of private in@stor
whether existing conceptual benefits are neutrdlize(bad) trading decisions of private investods ex-ante test
like the one proposed by Calvet, Campbell and S¢a007) will fail to incorporate the effects oftling.
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two groups. In the Internet Appendix, for robustieve also match a user to a non-user with a
similar size of portfolio, as in Barber and Ode&2002). As to which variable(s) to use for
matching is always a controversial issue, for farttobustness, we group all users and non-users
together, and use a multivariate difference-ofettéghce specification with investor-specific
controls. This test does not require matching,thisttest can only be done in event time. The
results of this further robustness test are showthé Internet Appendix. The second issue we
confront is how to measure portfolio performancé&/e use many measures — raw returns,
market-adjusted returns and alphas from a 1-aridcler model. The third issue we confront is
the choice of the benchmark index. We use a glolkex (MSCI All Country World Index) as
well as the broadest local index (CDAX) for benchkireg.

The second set of findings is about the portfoksf@rmance of the user. Changes in
portfolio performance, as measured by changes in ainthe above portfolio performance
measures using any benchmark index, are alwaysrldare users than non-users. The
difference-in-difference multivariate method delsed in the Internet Appendix does not use
matching, and we find broadly similar results. ©uerall conclusion is that individual users of
index-linked securities worsen their portfolio merhance compared with non-users.

Unwise use of these index-linked securities maylanpghe worsening of the portfolio
performance of the users after use. Another reasuid be that the returns of the other
securities deteriorate. To rule out the lattesoea we divide users’ portfolios into a “passive-
part” consisting of ETFs and index funds and artiVaepart” consisting of all other products.
We analyze the performance of these two parts aggpr compare them to the “full-portfolio”
and test the differences at the single investoelleWe find that the performance deterioration
experienced by the users after use is driven hynalerperforming “passive-part”. We also find
that the addition of ETFs and index funds makes“thieportfolio” less efficient (the Sharpe

4



ratio of the “full-portfolio” is lower than the Shae ratio of the “active-part”). This means that
these index-linked securities not only have badoperance on their own, but even their
diversification benefit does not exist.

Now that we have established that the cause obpeénce deterioration experienced by
the users after use is their use of index-linkexisges, we go on to investigate how they use or
rather misuse these products. As in Odean (1989%heck all purchases and sales transactions
in ETFs and index funds to measure security sele@nd market timing skills. We find that the
returns following purchases are significantly lowlean returns following sales for a 1 month, 6
month or a 12 month horizon. If we decompose thesans into the market return (market
timing) and the market-adjusted return (securitie®n), we find that the deterioration in
returns is coming from the market return, whiclthis return that measures market timing. On
the other hand, market-adjusted returns, whichlyremleasure security selection, are often
improving after use. Results are similar if we @E2AX or MSCI. Results do not change if we
do the above analysis at the level of the investBesults do not change if we take a full-
portfolio perspective and implement a holdings-daseproach developed by Jiang, Yao and Yu
(2007) to measure market timing and Elton, Grubhed 8lake (2011) to measure security
selection. This analysis is cross-correlation sbpbecause it is done in calendar-time. The last
set of results is reported in the Internet Appendix

We conclude from the above results that bad maikétg and not bad security selection
is responsible for the performance deterioratiopeeienced by the users of index-linked
securities like ETFs.

By definition, trading in index-linked securitiestrading in baskets. This should prevent
individual investors from making wrong stock picksd so it should not be surprising to find
that users of index-linked securities have non-tiegaecurity selection skills after using these
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products. The more interesting result is thattdsts show that users of index-linked securities
worsen their market timing ability by using thesedqucts. The reason must be that the users
employ these easy-to-trade index-linked securitiasare highly correlated with the marketo
make bets on market phases, and they bet wrong.

Section | provides an overview of the market fodek-linked securities in Germany.
Section Il details the data and research desigrctiéh Il examines which retail customers are
most likely to use ETFs and then explains how weegate a matched sample of non-users of
ETFs. Section IV investigates whether the usepane their portfolio performance compared
with the matched sample of non-users and findsttleainswer is no. Section V examines why
users do not improve their relative portfolio penfiance. Section VI concludes.

l. Index-linked Securities in Germany

In Germany, investors may invest in index-linkedws#ies in ways that are broadly
similar to the ways that U.S. investors invest.béith countries, investors may choose between
Exchange Traded Funds (ETFs) and index mutual fuds$-s can be traded throughout the day
like a stock, whereas traditional index mutual feimdceive a quote once per trading day. In
terms of costs, ETFs are more cost efficient fangesum investments or frequent but large
contributions because the costs are ordinary bagjeefees or commissions. For smaller regular
contributions, index mutual funds are more costieift. Unfortunately, a significant number of
index mutual funds require high investment minimdfns

Panel A in Table | summarizes the market for intleked securities in Germany. Panel

B in Table | provides the same for the U.S. P&hel Table | provides the same for our German

™ In our sample, the average correlation of an idieeed security is 55% with CDAX and is 49% withS¢I.
Compare this to the average correlation of theratbeurities, which is 25% with CDAX and is 24% MSC

12 hitp://www.nytimes.com/2008/12/16/your-money/mutfiaids-and-
etfs/primerETF.html?adxnnl=1&ref=mutualfundsand&tfdxnnix=1328879020-V+1tlYil7+LKBnbL3ZptRA
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sample. For each of the three panels, index-linkeclrities are compared with the active
mutual fund market. As a result of data avail@yilihe three panels represent a snapshot of the
market at different times. For Germany and the. Ut data for the end of 2011 are available,
whereas these data for our sample are availabjefonthe end of 2009.

[INSERT TABLE | ABOUT HERE]

The last column in Table I, Panels A and B, shdvas the total assets under management
(AUM) invested in index-linked securities relatit@ total active mutual fund investments are
comparable between Germany and the U.S., and ig &086. Panels A and B also tell us that
the market in the U.S. is much larger as measuyeabbets under management or the number of
index-linked products offered. Interestingly, errhs of AUM, the market splits almost evenly
between passive ETFs and index mutual funds irltise, whereas in Germany, passive ETFs
comprise 81% of the market.

If Panel A (Germany) is compared with Panel C (sample) in Table I, in terms of
proportion of assets under management in each isealass, our sample seems to be
representative of the entire German market.

Table 1l examines the index-linked securities tteil investors in our sample actually
use.

[INSERT TABLE Il ABOUT HERE]

Panel A of Table Il tells us that the individuaV@stors in our sample have many choices
when it comes to selecting ETFs and index fund®:skturities. It is a very fragmented market.
Though the top 6 securities constitute roughly lodlassets under management, the other 134
securities make up the other half. This allowsaumake two points. First, the popular indices
are connected to Germany, to Europe and to the dNVarhich motivates us to use the local
German index, CDAX, and a Global index, MSCI, as oo choices of benchmark indices.
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Second, as so many of these securities are linkesdich narrow sectors, it is more likely that
they offer choices for sector selection rather thypportunities for broad diversification.

Panel B of Table Il examines the regional allocadi@f these index-linked securities.
Germany is the most popular followed by Europe.ndPa of Table Il examines the asset
allocations of these index-linked securities. M(atout 87%) of these securities are equity-
based. This again motivates us to use benchmasdedon equity indices like CDAX or MSCI.

I. Data and Research Design

A. Data

The brokerage that we work with was founded asrectibank with a focus on offering
brokerage services via telephone and the Interhet2009, to retain existing customers and
attract new ones, the brokerage introduced a finhradvisory service, which offered free
financial advice to a random 8,000 of its severaindred thousand retail investors.
Approximately 95% of these retail investors refusieel financial advice and continued trading
as beford® Our sample is this 95%. The knowledge that thesestors refused to opt for
advice assures us that our sample is composedfafiigeted investors, whose decisions are not
distorted by a third party.

We collected data on client demographics, montllsitppn statements, daily transaction
records and the characteristics of all of the inlilgxed securities that these investors traded
from August 2005 to March 2010. As in Barber amdkeén (2002), we required the investors
included in our analysis to have a position in eacmth of the study period.

Figure 1 provides a time line.

[INSERT FIGURE 1 ABOUT HERE]

13 Bhattacharya et al. (2012) analyze the 5% of ¢h@ilrcustomers who accepted the advice.
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We chose August 2006 to March 2009 as our switcloghe This means that we chose
only users who made their first trade in index-idksecurities between August 2006 (one year
after the sample period began) and March 2009 yeae before the sample period ended). This
approach provided us with 4139 customers, 473 obrwhraded at least one index-linked
security in the period August 2006 to March 2008 &075 non-users who did not trade any
index-linked security in the period August 2005March 2010. The period August 2005 to
August 2006 is a clean period before switches,rengp@ve use for matching and for generating
other control variables. The period March 2008/&rch 2010 is a clean period after switches, a
period we need to measure portfolio performanasuofast switcher.

Table Il describes the data we collected.

[INSERT TABLE Ill ABOUT HERE]

Client demographics were collected from the barndk eomprise gender, age and micro
geographic status. The micro geographic statusiblarmeasures the average wealth level of
the individuals who inhabit a given micro areadstrlevel address). The variable has nine
categories, with category nine comprising the weedt individuals. This variable is provided
by a specialized data service that uses sevetarfasuch as house type and size, dominant car
brands, rent per square meter and the unemployrae)tto construct the variable.

In addition, account characteristics were providgdhe bank. For all of the customers,
we possess monthly position statements, daily actitn data and account transfers for the
period August 2005 to March 2010. The account opedate enables us to compute the length
of the relationship between a customer and the dvegje. Monthly position statements
combined with transactions, transfers and secsriteturns enable us to compute daily position
statements and the average risky portfolio valuer ave entire period. In addition, we have
information on the cash accounts of each custom#reabeginning and the end of our sample
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period, which enables us to calculate the riskyrestes the risky portfolio value divided by
financial wealth with the brokerage (risky porttolvalue plus cash value). We use our
transaction records to calculate portfolio turngtexdes per month and the average turnover per
trade in euros, as in Barber and Odean (2002). Mt @btain monthly return series for the
following factors: a market factor (CDAX or MSCBmall minus big (SMB), high minus low
(HML) and the momentum factor (MOM). The sourééhis data is given in Table IlI.

The investors in our sample were continuously gwitg to index-linked securities
between August 2006 and March 2009.

[INSERT FIGURE 2 ABOUT HERE]

The dashed black line in Figure 2 shows the growioyularity of index-linked securities
in our sample. The slightly steeper increase atehd of 2008 might be the result of the
introduction of a withholding tax in Germany on dary 1, 2009, which causes investors to
purchase securities that they plan to hold forltmger term. The solid gray line in Figure 2
shows the share of index-linked securities in thefplio of an average retail investor. It seems
that once investors have switched to index-linkecusties, their weight in the portfolio hovers

between 10% and 20%.

B. Research Design

Our analysis focuses on 473 investors who decidsaid using index-linked securities.
Our primary research design is to use a matchaddgsign in calendar-time and measure the
difference-in-differences before and after. Théaie are as follows. A user is matched to a
unique non-user using all investor-specific vamalthat are significantly different between these
two groups. In the Internet Appendix, we use a@othatching method (portfolio-size matched

as in Barber and Odean (2002)) for robustness.
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As in Barber and Odean (2002) and Seasholes andZ0ii0), we construct portfolios in
calendar-timeTwo distinct time series of returns for users asastructed. On each calendar
day, we calculate the average of the daily retofrthe investors who have not yet bought their
first index-linked security, and the average of tlagly returns of the investors after they have
bought their first index-linked security. For teemple of matched investors, we construct two
analogous time series of returns.

As methods of matching are controversial, as rotass, we use an alternate research
design that does not require matching. Here we aiggoled multivariate difference-in-
difference regression, where we compare everywibrall of the non-users. Investor-specific
variables are used as controls. To compute thessstor-specific control variables, we use a
period of twelve months prior to the first switah dalculate these variables. This test has two
advantages — we do not have to worry about how atelmand we use data of all non-users and
not just the matched non-user — but it does hagedibadvantage that it can be done only in

event time!**> The results of these multivariate tests are shiowhe Internet Appendix.

4 papers by Fama (1998) and Mitchell and Staffoi(3 strongly argue in favor of the calendar-tinppraach.
Seasholes and Zhu (2010) lay out four advantagdseatalendar time approach that are particul@lgwvant in our
case: calendar time portfolios do not suffer fraross-correlation problems, dampen the effect ofllsstacks on
returns, allow to study geographic effects, and asdata set’s entire time series. However, caletioe

approaches are also criticized in the literatutemughran and Ritter (2000) note that in unbalanpadels the
calendar-time approach underweights observatioms fperiods with a large number of observations awer-

weights observations from periods with a small neambf observations. Loughran and Ritter (2000uarthat
“tests that weight firms equally should have moosver than tests that weight each time period egualln our

case, results from the two approaches may diffecabise the number of investors who switch to irohed

securities increases over time.

15 To address the cross-correlation problem in etiew, we use Driscoll and Kraay (1998) standardrsfrwhich
perform best with potentially cross-correlated metseries (Hoechle, Schmid, and Zimmermann (200%nte,
however, that as the investors in our sample gthds@itch to index-linked securities and do noagter at any
particular date or period, problems with cross-elation are mitigated (cf. Binder (1998)).
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B1. Return Calculations

We first infer the daily holdings from the monthiyosition statements, security
transactions and account transfers. We possessfata holdings for the last day in each
month. To obtain the next end-of-day holdings, mveltiply the end-of-day value of each
holding by the corresponding price return (exclgdilividends but considering any capital
actions) for that security. These holdings are tmperly adjusted for any sales, purchases and
account transfers that occurred that same day. répfeat this procedure for each security and
investor for each trading day in a given month.e fioldings on the last day of each month are
then reconciled with the true holdings obtainedrfrihe brokerage.

Second, we compute daily portfolio returns as tlegghted average of the returns of all
of the securities held, purchased or sold by twestor on that day. We use total return data
(including dividends) for securities without tran8ans on that day. For securities that are either
purchased or sold, we consider exact transactimegpito compute returns. We weight each
security’s return to calculate the investors’ dabyrtfolio returns. All of the holdings and sales
are weighted using euro values on the basis optbeious day’s closing prices. All of the
purchases are weighted using the transaction valeeros.

Finally, we calculate daily portfolio returns befor(gross) and after (net) direct
transaction costs. The difference between grosk ret returns can be best explained by
brokerage fees and bank commissions. We finddbatesults are independent of whether we
use gross or net returns, which shows that oultseate not influenced by excessive trading by
individual investors after the adoption of indemikied securities or the simple necessity to bear
the set-up costs of a portfolio of index-linked w#ites or by the higher tax efficiency of these

securities.
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B2. Performance Measures

To measure the impact of the use of index-linkemistes on the portfolio performance
of individual investors, we employ a number of wydaised and accepted performance
measures: raw returns, market-adjusted returngp8hatios, 1-factor alphas (Jensen’s alphas),
and Carhart 4-factor alphas.

Raw returns are simply mean returns over the réispettme periods. Market-adjusted
returns are calculated by subtracting the retura bfoad market index (CDAX or MSCI) from
the return earned by an investor. The Sharpe, iatiach we can only use in event time and the
results shown in the Internet Appendix, is the sgcesturns on individual investor portfolios
divided by the standard deviation of these excessrns. Portfolio excess returns are daily
portfolio returns minus the risk-free rate, whiclke wassume to be equal to the three-month
money-market rate.

In addition, we use different alpha measures tdrobfor several risk factors. First, we
compute Jensen’s (1968) alpha using daily data.

Ri—R&a + Bjx (Rm,t— Rio) + €t @
where Ry is the return on investor j's portfoliosRs the three-month money-market ratg,: i
the return on a broad stock-market index fint the average stock-market beta of investor j
during the observation period. We first use trealcCDAX market benchmark because it is the
broadest German index available that includes rttwaia 600 stocks. This approach does not
penalize investors for their home bias. To accdonthat, instead of the CDAX, we also use a
global market index (the MSCI All Country World lex).

To control for other factors in addition to the ketr factor, we compute the 4-factor
alpha as in Carhart (1997), who uses the Fama antlt (1993) factors and adds momentum as

an additional factor.
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The 4-factor model is calculated as follows:

Rt—R&o + Bjx Ryt — R+

)
+§x SMB + hj XHML+mjx MOM+ g

where Ry is the return on investor j's portfoliosRs the three-month money-market ratg,:
the return on a broad stock-market index (CDAX @®4), SMB and HML; are the returns for

the size and value-growth portfolios in accord wkdima and French (1993) and MQisIthe

one-year momentum return from Carhart (1997).

B3. Split Portfolios

To find out whether the change in the portfoliofpenance of the users can be attributed
to their use of index-linked securities, we divigeers’ portfolios into a “passive-part” consisting
of ETFs and index funds and an “active-part” camsgsof all other products. For both parts, we
rerun our return calculation, which gives us anetn the passive as well as on the active part.
This split allows us to see which part of the paitf drives the performance.

It is possible that the passive part may underperfihe active part but, combined with
the other securities, they may improve the efficieaf the total portfolio. This can be checked
by comparing the Sharpe ratio of the “full portéSlwith the Sharpe ratio of the “active part,” If
the former Sharpe ratio is higher (lower) than teer Sharpe ratio, the efficiency of the total

portfolio is increasing (decreasing) with the aabditof index-linked securities.

B4. Market Timing and Security Selection in Indexed Securities
As the previous analysis will reveal, it is tradimgthe passive part that is suboptimal. A
natural next question to ask is about the sourtgmeidormance within the passive part of the
portfolio. Abnormal performance might stem fronoaes of which securities to buy or to sell

(security selection) or choices of when to buyoosell a security (market timing).

14



We implement the methodology suggested by Odea®9[190dean (1999) analyzes the
returns to purchases and sales of securities dvee defined holding periods. These holding
periods are set to 84, 252 and 504 trading dayse performance difference of returns between
purchases and sales over this holding period isasuare of investment skill. Odean (1999) then
subtracts a benchmark return from the returns ofirgges bought and sold. The performance
difference of these market-adjusted returns betvpeechases and sales over this holding period
is solely due to security selection. The diffeeoé market returns during purchases and sales
over this holding period is a measure of markeirign Odean (1999) and we exclude the day of
the transaction to avoid the bid-ask spread bRsholding periods of individual securities may
overlap, the returns may not necessarily be indégen and so there may be a bias in standard
statistical significance tests which require indefence. Odean (1999) deals with this by
creating an empirical distribution.

We follow the methodology of Odean (1999) with soexeeptions. First, because of a
smaller holding period in our sample — the averagjeing period of investors in our sample is
121 day$® — we use holding-periods of 30, 126 and 252 mgdiays. Second, our benchmarks
are different. We use MSCI and CDAX, as benchmaiksird, instead of creating an empirical
distribution as suggested by Odean (1999), we &itlaer all transactions as being independent,
or to avoid that our results are biased by morgueat traders, we only treat transactions of one
investor as independent, calculate all statistcstis investor, and then average over investors.

In the Internet Appendix, as a robustness checlgegeribe and present the results of an
analysis of market timing (following Jiang, Yao anid (2007)) and security selection (following

Elton, Gruber and Blake (2012)) on the full porddeevel. Their analysis is robust to potential

18 This holding period is shorter than the estimategstment horizon of one year that was done byaBehand
Thaler (1995).
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biases induced by cross-correlation. In the cdrdérur paper, as we are exploring what drives
the performance of investors in the passive pagtQdean (1999) method seems more relevant.
Il. Who Uses ETFs and Other Index Funds?

A total of 473 customers from the 4,139 customersur sample invested in at least one
index-linked securityn the period August 2006 to March 2009. TablepMvides summary
statistics. This table divides the sample group customers who use these products and those
who do not. The p-values of the t-tests from @std for the equality of variables across these
two groups are provided in the last column.

[INSERT TABLE IV ABOUT HERE]

Table IV shows that users and non-users differthis univariate setting, users of index-
linked securities tend to be female (18.8% vs. 4#.8nd tend seem to be slightly younger (48.9
vs. 50.4 years). Moreover, users of index-linkedusities tend to have a higher risky portfolio
as well as higher share of their portfolio in rissgcurities. They trade more often, and have
higher volume per trade. Finally, Table IV suggetatover the entire sample periothe
portfolio performance of these two groups do néfedsignificantly.

The multivariate probit analysis in Table V prowsdermal results.

[INSERT TABLE V ABOUT HERE]

We perform a probit test, where the dependent blis set to one if an investor opted
to use these index-linked securities at least ofidee independent variables are the same as the
variables shown in Table IV. However, there is amportant difference. In Table V, the
independent variables are either static (e.g. oniosdemographic variables) or measured over
the first year of the sample, i.e., between Au@@i5 and August 2006 (see Figure 1). This
time period occurred before the first use of anexitinked security in our sample. This
approach is necessary because investors do nathsalltat once but at different times over a
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longer period. Using the static variables and gisire values of time series variables from the
period before index-linked securities are used @y ihvestors in our sample avoids potential
spurious inferences.

Table V confirms most of the results of Table IMJsers of index-linked securities tend
to be female and younger. Moreover, users havgebigortfolios, trade more often and bear
more idiosyncratic risk. The F-test shows statsdti significance, suggesting that the
independent variables do distinguish between ttvesegroups.

We now construct a matching sample of non-usemsdax-linked securities. We match
a user to its nearest non-user neighbor in terntiseofive variables we found to be significant in
explaining the difference between the groups — dymmale, age, average log portfolio value,
average number of trades and idiosyncratic variaheee.

Table Al in the Internet Appendix is a test of hgeod the match is. The difference in
this table compared to Table V is that insteadlloinaestors who have a position statement in
every month of our sample period, we only includlenzatched investors in this regression.
Table Al reveals that our match is not bad. ThesE-shows no statistical significance,
suggesting that these independent variables dalisbhguish between these two groups any
more.

Also, in the Internet Appendix, we show results &mother way to match as well as
results when there is no matching, and these verisidater.

V. Does the Use of ETFs and Other Index Funds Improvilie Portfolio Performance of
the Users?

We now address the most important question of tudys do users benefit from index-

linked securities?
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Table VI reports the results from the matching radth The analysis is in calendar-time

to mitigate any problems of cross-correlation gea@xed in footnote 14.
[INSERT TABLE VI ABOUT HERE]

In Table VI, we note that no matter how we measiieechange in portfolio performance
— raw return, market-adjusted return (MSCI or CDAXJfactor alpha (MSCI or CDAX), or 4
factor alpha (CDAX) — the change is always lower thee user than for the non-usér.The
differences, however, are significant only for #ighas (the risk-adjusted returns). The changes
here are -3.03%, -3.72% and -3.62% for the MSCdcer alpha, CDAX 1-factor alpha and the
CDAX 4-factor alpha respectively. We redo Tablewith net returns (unreported results). The
changes now are -4.42%, -5.01% and -5.01% for tB€M.-factor alpha, CDAX 1-factor alpha
and the CDAX 4-factor alpha respectively, and thealues are stronger. As risk-adjusted
returns are the conventional way to measure patfmérformance, we conclude that individual
investors worsen their portfolio performance afismg index-linked securities compared with
non-users.

These results are qualitatively the same for aftfplio performance metrics if we use a
match on portfolio size (Table A2 in the Interngbp®ndix). The results of the multivariate
difference-in-difference regressions that do nqume matching but uses all users and non-users
in event-time are shown in Table A3 in the InterAgpendix. Some results (MSCI 1-factor
alpha (Panel D) and Sharpe ratio (Panel G)) arestadistically significant in these event-time
regressions. Also, the tests on Sharpe ratio nhnb@ done using event-time.

All these tests, based on different methods, peeddence that portfolio performance

worsens for retail investors after they start te uslex-linked securities.

' The reader may be wondering why the differencdifference point estimates are exactly the samete
variables: the raw return, market-adjusted retuVand market-adjusted return CDAX. The reasatmas we
are subtracting the same constant — market rettorobtain the last two variables from the first.
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V. Why Does Portfolio Performance Not Improve for theUsers?

The previous section has shown that the portfoedfgpmance of investors who start
using index-linked securities does not improvetre¢ato non-users. This section aims at further
assessing the reasons why users of index fundsEdit¢ do not improve their portfolio
performance.

Unwise use of index-linked securities may expladi@ tworsening of the portfolio
performance of the users after use. Another rezsuid be that the returns of the other
securities deteriorate. To rule out the latteasom, as discussed in section 11.B3, we now
compare the passive part (index-linked securitibg) active part (non-indexed linked securities)
and the performance of the full (active plus passportfolio of users. In order to perform a fair
comparison, two minor adjustments seem necessarst, to be included in this comparison, we
require each user to have a non-consecutive minimiding-period of an index-linked security
for at least 6 month¥. Second, all performance measures are calculatigdadien an investor
holds both passive as well as active securitiesilsameously, because the periods in which both
passive and active securities are held might difegween investors.

[INSERT TABLE VII ABOUT HERE]

Table VII reports the results. Comparing the passiith the active part of the portfolio,
columns (1) vs. (2), almost all performance measwigow a statistically significant under-
performance of the passive part compared with ttie#eaone. Raw returns are lower (gross:
3.9% vs. 9.4%), the standard deviation is higheodg 29.8% vs. 24.6%), the Sharpe ratio is
much lower (gross: 0.098 vs. 0.38) and the alphawer (MSCI gross: -3.4% vs. 1.4%, CDAX

gross: -0.2% vs. 5.0%). All differences are sta@dly significant at the 1%-level. The

18 Our results are robust to not using this screen.
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unsystematic variance share in the passive paigiser when using the MSCI as a benchmark
(58.8% vs. 55.4%), but lower when using the CDAX.28 vs. 50.4%). This difference

presumably stems from a preference for index-linlsedurities with a German index as
benchmark (see table Il). The difference betwemssgyand net returns is even higher for the
passive part of the portfolio, indicating that ist@s trade more in the passive part. The
difference is, of course, partly due to set up £astd the first acquisition of index-linked

securities.

We conclude that the performance of index-linkedusées in a user’s portfolio was
worse than the performance of the rest of the plastf This means that the unwise use of
index-linked securities explains the worseninghe portfolio performance of the users and not
the worsening of the returns of the other securitie

It is, however, still possible for investors to danme index-linked securities with their
other products in such a way as to end up withveanadl more efficient full portfolio. This can
be analyzed when comparing the performance of ¢tieeapart without the index products with
the full portfolio including the index funds, i.€glumn (2) vs. (3).

We notice in this comparison that the risks in tenof standard deviation and
unsystematic variance share are lower in the falitfplio, which implies that these index
products seem to have positively affected the difieation of the full portfolio. However, in
terms of performance, the inclusion of these ingerducts results in a total portfolio
performance that is worse in terms of raw retusignificant only for net raw returns), Sharpe
ratio, alpha (significant only for CDAX). It canebconcluded that ETFs and index funds
definitely do not help investors improve the pemiance of their portfolio. What is more
interesting is that the Sharpe ratio deterioratdsch implies that the overall portfolio becomes
less efficient after the use of index-linked setesi
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Now that we have established that the cause obpeance deterioration experienced by
the users after use is their use of index-linkexisges, we go on to investigate how they use or
rather misuse these products. As described iniddettB4, we use a measure proposed by
Odean (1999) to decompose returns into returndaloerket timing and security selection.

[INSERT TABLES VIIl and IX ABOUT HERE]

Panel A in Tables VIII and IX give the results usiMSCI, whereas Panel B gives the
results using CDAX. Table VIII takes all purchase®sl sales of index fund investors in the
passive part into account. In contrast, Tableii3t tompares purchases and sales at the investor
level before computing the average. Thus, Tablé §iVes a transaction perspective, whereas
Table IX gives an investor perspective. The inmegterspective mitigates issues related to
cross-correlation (see Section 11.B4). For the gtoe perspective, we require investors to make
at least one purchase of an indexed product andalaef an indexed product.

The results show that investors make poor investrdenisions with respect to their
index-linked securities. Index securities investsell outperform index securities they buy.
Hence, if they did not trade these index securitiesy would be better off. This holds true for
both the transaction level as well as the invelseel. Using t-tests, the differences are highly
statistically significant in all cases except foet30 day holding period at the investor level,
where the difference is negative albeit statisyaalsignificant.

Is it market timing or is it security selection? Asxplained in section 11.B4, the
performance difference of returns between purchaselssales over this holding period is a
measure of investment skill. Odean (1999) therraats a benchmark return from the returns of
securities bought and sold. The performance diffee of these market-adjusted returns

between purchases and sales over this holdingd&igolely due to security selection. The
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difference of market returns during purchases ahelssover this holding period is a measure of
market timing.

We notice in Tables VIII and IX that for the investevel as well as for the transaction
level the returns to security selection are positiv quite a few cases, some even significantly
so. What is more striking though is that the me$uto market timing are consistently negative
and statistically highly significant. Thereby, ibekn’t really matter whether we look at the
investor or transaction level. We conclude thatdbcrease in portfolio performance of the users
is primarily due to bad market timing.

It can be argued that our results are biased messsf cross-correlation that drive our
statistical significances (though the analysishat level of the investor ameliorates this) or that
we neglect the rest of an investor's portfolio. address these valid concerns, the Internet
Appendix gives the results of a robustness chdd&re we implement a holdings-based test of
market timing in the spirit of Jiang, Yao, and Y20Q7) and test of alpha (security selection) in
the spirit of Elton, Gruber and Blake (2011). Ttast is conducted as a difference-in-difference
test in calendar-time using matches based on giifgiant variables (Table A4, Panel A) and
size (Table A4, Panel B). The test supports thgomfendings of this section. The market
timing ability becomes worse after the adoptionmafex linked securities relative to a control
group of non-adopters. Security selection abilitys out not to change.

VI. Conclusion

This paper investigates which individual investarse index-linked securities and
whether they benefit from using such products.

Our findings are as follows. Investors who staruse these products are more likely to
be female and younger than investors who do nothesa. In the pre-period where none of our
investors use these products, those who will becosers trade more often, have higher
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portfolio values, and more idiosyncratic risk ireithportfolios. Their portfolio performance is
higher, but not significantly so.

We then go on to find that the portfolio performaraf individual users relative to non-
users of index-linked securities worsens. Furtvalysis reveals the reason for this worsening
of portfolio performance. Their ability to performarket timing, which becomes easier with
these securities, worsens.

Thus, our paper records a dark side of index-linkedurities for individual investors.
These products encourage the temptation of mairkétg, a fact that should make regulators,
consumer protection agencies, companies with 4Qaksp and financial economists more

cautious when recommending their use.

23



References

Ahearne, Alan G., William L. Griever, and Francis\Warnock. 2004. "Information Costs and
Home Bias: An Analysis of US Holdings of ForeigrncBeties." Journal of International
Economicso. 62 (2):313-336.

Barber, Brad M., and Terrance Odean. 2002. "Orhinestors: Do the Slow Die FirstReview
of Financial Studieso. 15 (2):455-487.

Benartzi, Shlomo, and Richard H. Thaler. 1995. "pigoLoss Aversion and the Equity
Premium Puzzle."The Quarterly Journal of Economicso. 110 (1):73-92. doi:
10.2307/2118511.

Bhattacharya, Utpal, Andreas Hackethal, Simon Kae8enjamin Loos, and Steffen Meyer.
2012. "Is Unbiased Financial Advice to Retail Inees Sufficient? Answers from a
Large Field Study.Review of Financial Studie®. 25 (4):975-1032.

Binder, John. 1998. "The Event Study Methodolognc8i 1969."Review of Quantitative
Finance and Accountingo. 11 (2):111-137. doi: 10.1023/a:1008295500105.

Blackrock. 2011. "ETF Landscape: Industry Highlgfivlay 2011)."

Blume, Marshall, and Irwin Friend. 1975. "The Alldion of Wealth to Risky Assets — The
Asset Structure of Individual Portfolios and somwlications for Utility Functions.The
Journal of Financeno. 30 (2):585-603.

Bogle, John. 2011. "How the Index Fund Was BowMdllstreet JournalSeptember 3, 2011.

Borse, Deutsche. 201facts & figures 10 Jahre ETF-Handel auf Xet2010 [cited 15.02.2013
2013]. Available from http://deutsche-
boerse.com/mr/binary/00E2A0030A3EB7C2C12576FF0037A28A/SFile/100408%20Zahle

N%20u.%20Fakten%20f.%20Medien 10%20Jahre%20ETFs.pdf?OpenElement.

Calvet, Laurent E., John Y. Campbell, and Paoloir8o@007. "Down or Out: Assessing the
Welfare Costs of Household Investment Mistakdstirnal of Political Econompo. 115
(5):707-747.

Carhart, Mark M. 1997. "On Persistence in MutuahdFPerformance.The Journal of Finance
no. 52 (1):57-82.

24



Choi, James J., David Laibson, and Brigitte C. N&adr2010. "Why Does the Law of One Price
Fail? An Experiment on Index Mutual Fund€Review of Financial Studieso. 23
(4):1405-1432.

Cooper, lan, and Evi Kaplanis. 1994. "Home Bia€quity Portfolios, Inflation Hedging and

International Capital Market EquilibriumReview of Financial Studie®. 7 (1):45-60.

Driscoll, John C., and Aart C. Kraay. 1998. "Cotesi$ Covariance Matrix Estimation with
Spatially Dependent Panel Dat&eview of Economics and Statistics 80 (4):549-560.
doi: 10.1162/003465398557825.

Elton, Edwin J., Martin J. Gruber, and ChristopReBlake. 2012. "An Examination of Mutual
Fund Timing Ability Using Monthly Holdings DataReview of Finance&o. 16 (3):619-
645. doi: 10.1093/rof/rfrO07.

Elton, Edwin J., Martin J. Gruber, and Jeffrey AisBe. 2004. "Are Investors Rational? Choices
among Index Funds.The Journal of Financ@o. 59 (1):261-288. doi: 10.1111/j.1540-
6261.2004.00633.x.

Fama, Eugene F. 1998. "Market Efficiency, Long-TeRaturns, and Behavioral Finance."
Journal of Financial Economicso. 49 (3):283-306. doi: 10.1016/s0304-405x(98&0
9.

Fama, Eugene F., and Kenneth R. French. 1993. "@wnRisk Factors in the Returns on Stocks

and Bonds.Journal of Financial Economiaso. 33 (1):3-56.

French, Kenneth R. 2008. "Presidential Address: Cbst of Active Investing.The Journal of
Financeno. 63 (4):1537-1573.

French, Kenneth R., and James Poterba. 1991. tmBs/ersification and International Equity

Markets."American Economic Reviewo. 81 (2):222-226.

Goetzmann, William N., and Alok Kumar. 2008. "EquRortfolio Diversification."Review of
Financeno. 12 (3):433-463.

Hoechle, Daniel, Markus Schmid, and Heinz Zimmema2009. "A Generalization of the

Calendar Time Portfolio Approach and the PerforneamicPrivate Investorsrhimeo



Hortagsu, Alj and Chad Syverson. 2004. "Product Differentigti®earch Costs, and
Competition in the Mutual Fund Industry: A Casedtwf S&P 500 Index FundsThe
Quarterly Journal of Economiaso. 119 (2):403-456.

Huberman, Gur. 2001. "Familiarity Breeds Investnie®eview of Financial Studieso. 14
(3):659-680.

Jensen, Michael C. 1968. "The Performance of MuEkuwalds in the Period 1945-1964he
Journal of Financeno. 23 (2):389-416.

Jiang, George J., Tong Yao, and Tong Yu. 2007. Mual Funds Time the Market? Evidence

from Portfolio Holdings."Journal of Financial Economiaso. 86 (3):724-758.

Kelly, Morgan. 1995. "All Their Eggs in One Baskd®ortfolio Diversification of U.S.
Households."Journal of Economic Behavior and Organization. 27 (1):87-96. doi:
http://dx.doi.org/10.1016/0167-2681(95)00006-E.

Lewis, Karen K. 1999. "Trying to Explain Home BiasEquities and ConsumptionJournal of
Economic Literatureno. 37 (2):571-608.

Loughran, Tim, and Jay R. Ritter. 2000. "Unifornhlgast Powerful Tests of Market Efficiency."
Journal of Financial Economicso. 55 (3):361-389. doi: 10.1016/s0304-405x(99%300
9.

Markowitz, Harry M. 1952. "Portfolio SelectionThe Journal of Financeo. 7 (1):77-91.

Mitchell, Mark L., and Erik Stafford. 2000. "Manag# Decisions and Long-Term Stock Price
Performance.The Journal of Busines®. 73 (3):287-329.

Miiller, Sebastian, and Martin Weber. 2010. "Finahtiteracy and Mutual Fund Investments:
Who Buys Actively Managed Funds®Bchmalenbach Business Review (o) 62
(2):126-153.

Odean, Terrance. 1999. "Do Investors Trade Too Mué&merican Economic Reviemo. 89
(5):1278-1298.

Poterba, James M. , and John B. Shoven. 2002. dagehiTraded Funds: A New Investment
Option for Taxable InvestorsAmerican Economic Revieno. 92 (2):422-427.



Seasholes, Mark S., and Ning Zhu. 2010. "Individnakstors and Local BiasThe Journal of
Financeno. 65 (5):1987-2010. doi: 10.1111/j.1540-6261®201600.x.

Sharpe, William. 1964. "Capital Asset Prices: A dityeof Market Equilibrium under Conditions
of Risk." The Journal of Financeo. 19 (3):425-442.

Tobin, James. 1958. "Liquidity Preference as Batratowards Risk."Review of Economic
Studiesno. 25 (2):65-86.

World Federation of Exchanges. 2013. Statisticanual Query Tool.

Zhu, Ning. 2002. "The Local Bias of Individual Irsters."mimeo



Figure 1
Time line
The figure presents the sequence of relevant ef@ntise analysis of the effects of index-linkedwsdties on private investors’ portfolios (dates atways at the end of the respective

month)
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Figure 2

The use of index-linked securities in our sample

The figure presents the usage of index-linked séesiover time. The solid line (left axis) shothe average share of
index-linked securities in terms of euros in thetfadios of users Rassive share in Y% The dashed line (right axis)
shows the cumulative number of users at that poititne.
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Table |
Usage of index-linked securities — an overview

Table | Table | provides an overview of the marketsETFs and index funds in Germany (Panel A),th8. (Panel B) and within our sample (Panel Cyr &l
panels, the latest available year-end data have Wsed. We report number of products as well astasinder management in absolute and percentage. tdhe
last two columns compare ETFs and index fundsrmdeof number of available products and assetsrundeagement with active mutual funds.

Passive investment produ As % of active mutual fun
# of product % AUM in € m % # of product AUM

Panel A: Index linked securities in Germ*

Passive ETFs 826 86% 99,311 84%

Index mutual funds 135 14% 18,353 16%

Total 961 100% 117,664 100% 17% 20%
Panel B: Index linked securities in the US

Passive ETFs 1,028 73% 934,216 46%

Index mutual funds 383 27% 1,094,296 54%

Total 1,411 100% 2,028,512 100% 23% 21%
Panel C: Index linked securities held by our inoEs®

Passive ETFs 294 91% 23 96%

Index mutual funds 30 9% 1 4%

Total 324 100% 24 100% 16% 17%

1 As of December 31, 2011. Sources: BVI, Deutschis®
2 As of December 31, 2011. Source: Investment Coyprastitute Factbook 2012.
3 As of December 31, 2009



Table Il

What kind of index-linked securities do investors y?
Panel A: This shows the average amount of Eurossiied per day in a passive ETF or index fund asreeptage of
the total average amount of Euros invested peiirdalf ETFs and index funds.

Benchmark index Share in %
DAX 22.8%
STOXX Europe 50 9.5%
MSCI Emerging Markets 7.9%
STOXX Europe 600 4.0%
ShortDAX 3.7%
LevDAX 3.1%
STOXX Europe Select Dividend 2.8%
EONIA 2.4%
STOXX Europe 600 Basic Resources 2.1%
MSCI World 2.0%
MDAX 1.6%
HSCEI 1.5%
NASDAQ 100 1.5%
STOXX Europe Global Select Divide 1.3%
STOXX Europe 600 Oil & Gas 1.2%
Other (125 indices) 32.6%
Total 100.0%

Panel B: This shows the average amount of Eurassied per day in a region using passive ETFs @axifidnds as a
percentage of the total average amount of Eurassied per day in all ETFs and index funds.

Country / region Share in %
Germany 38.2%
Europe 29.6%
Emerging markets 11.1%
World 5.8%
USA 4.4%
China 3.2%
Russia 1.9%
Brazil 1.2%
Japan 1.0%
Asia 1.0%
Other 2.7%
Total 100.0%

Panel C: This shows the average amount of Eurasted per day in an asset class using passive &TiRdex funds
as a percentage of the total average amount ofsknvested per day in all ETFs and index funds.

Asset class Share in %
Equity 87.1%
Bonds 6.8%
Commodities 5.8%
Other 0.3%
Total 100.0%




Table III

Data collected
Table Ill summarizes the data collected duringdberse of the study.

Type of data Data Frequency Source of data
. Gender Time-invariant Bank
Client . L .
demographics Date of birth (measure of age) Time-invariant Bank
Microgeographic status (measure of wealth) Timeiavéa Bank
Actual position statements Monthly Bank
P ortfolio Actual transactions and transfers Daily Bank
characteristics Cash On start and end of dataset Bank
Account opening date (measure of length of relakip) Time invariant Bank
German Fama / French Factors (CDAX index) Daily Diageegn / own calculation
Market data MSQI World AII.Cour'1try index Dally Datastream
Individual security prices Daily Datastream
Individual security properties Time-invariant BanRéutsche Borse




Table IV

Summary statistics for “Users” and “All non-users”

Table IV reports summary statistics on client derapbics, investor characteristics and portfoliorahteristics. The columns “Users” and “All non-tsSepresent
means, medians and the number of observationfdarespective clients in each group. The lastronloeports the p-values of a difference of meaestt- Client
demographics comprise statistics on the share tf oli@nts Gende}, the age of clientsAge and the wealth of a client measured by the mi@ographic status
rating, one through nine, by an external agemedlty. Portfolio characteristics comprise statisticstbe number of years the client has been withbirek
(Length of relationship the average risky portfolio valuA&erage risky portfolio valjeof the customer during our observation perio8/2005 — 03/201)Q the
proportion of risky assetf{sky shargheld with this brokerage at the beginni®@/2005 and at the endd)3/2010 of our sample period, the average number of
trades per monthAlrerage number of tradgghe average volume per trade in thousanév@iage volume per trajland the average portfolio turnover per month
(Average portfolio turnov@r Portfolio characteristics comprise statistiosnoarket-adjusted returngrpss and net of transaction costsing the CDAX Karket-
adjusted return CDAXand the MSCI World All Country indeXMarket-adjusted return MSClas a benchmark, Sharpe rati®@drpe ratio gross and net of
transaction cosfs the idiosyncratic variance shaiei¢syncratic variance shajeand 1-factor alphas using CDAXCDAX 1-factor alphpand MSCI World All
Country index returnsMSCI 1-factor alpha The alphas and idiosyncratic variance share $tem applying a 1-factor Jensen model calibrat@d@ermany and
estimated separately for each investor. Three ¢t&f) denote significance at 1% or less; two stéf*) denote significance at 5% or less; one $tadenotes
significance at 10% or less.

t-test

Users All non-users

(user vs. all)
Metric Measurement units Mean Median N Mean Median N P -value
Client demographics
Gender Dummy = 1 if male 81.2 100.0 473 84.4 100.0 3,666 .070*
Age Years 48.9 46.0 473 50.4 49.0 3,666 .006***
Wealth Microgeoraphic status 6.4 6.5 420 6.3 6.0 3,260 .163
Investor characteristics
Length of relationship with the bank Years sincecaot opening 9.1 9.2 473 9.1 9.1 3,666 .609
Average risky portfolio valu(08/2005 - 03/201( € thousanc 69.4 50.€ 47: 57.7 40.2 3,66¢ .000***
Risky sharg08/2005) % 80.1 86.2 473 84.9 86.7 3,666 .663
Risky share(03/2010 % 83.1 90.£ 47¢ 76.5 85.( 3,66¢ .000*+*
Average number of trad¢08/2005 - 03/201( Trades per mon 2.2 1.t 47: 1.7 1.C 3,66¢ .000***
Average volume per tra¢(08/2005 - 03/201( € thousanc 1.t 1.1 47: 1t 0.€ 3,66¢ .013*
Average portfolio turnove(08/2005 - 03/201( %, monthh 3.t 2.5 473 3.€ 2.2 3,66¢ .25z
Portfolio characteristics
Market-adjusted return CDA(08/2005 - 03/201( %, annualk -2.2 -2.1 47: -2.€ -1.¢€ 3,66¢ 292
Market-adjusted return net CDA(08/2005 - 03/201( %, annualk -3.C -2.€ 47: -3.E -2.4 3,66¢ .37¢
Market-adjusted return MS((08/2005 - 03/201( %, annualk 0.t 0.7 47: 0.C 0.€ 3,66¢ 292
Market-adjusted return net MS(08/2005 - 03/201( %, annualk -0.2 0.z 47: -0.€ 0.4 3,66¢ .37¢
Sharpe rati§08/2005 - 03/2010) -0.22 -0.25 473 -0.20 -0.17 3,666 775
Sharpe ratio ne(08/2005 - 03/201( -0.4¢ -0.4¢ 47¢ -0.3¢ -0.31 3,66¢ 231
Idiosyncratic variance share CDAX 1-fac(08/2005 - 03/201( % 49.¢ 45.7 47: 50.1 46.5 3,66¢ 42z
CDAX 1-factor alphz (08/2005 - 03/201( %, annual -1.€ -1.7 47% -2.E -1.€ 3,66¢ .14k
MSCI 1-factor alph (08/2005 - 03/201( %, annualt 0.1 0.2 475 -0.1 0.7 3,66¢ .591

Vi



Table V

Who uses index-linked securities? A probit test

Table V reports marginal effects of a probit regies. The dependent variable for the probit regjogsis a dummy
(Dummy usé@rthat is set to one for clients that held at lesmst passive product within the sample period. ilMéstors
for which we have position statements in every rhasft our sample period are included in this regogss For the
estimation of the probit model, our independentialdes are time-invariant or measured either at libginning
(08/2005 of our sample period or within the first ye@8(2005 - 08/2006before the first use of a passive product by
an investor. The independent variables are thewiolg: a dummy that is equal to 1 if a client islen©ummy malg

the age of a clientAge), a dummy that is equal to 1 if a client fallsortategories 1 to 3 of a micro-geographic status
rating by an external agencBymmy low wealth a dummy that is equal to 1 if a client fallsartategories 7 to 9 of
the micro-geographic statuBimmy high wealih years the client has been with the bdrdn@th of relationship the
average risky portfolio value of the customavérage log portfolio valyethe proportion of risky assets in the account
(Risky sharg the number of trades per mon#kvérage number of tradggshe average volume per trade indv¢rage
turnover per trade in ¥ the average portfolio turnover per mongoftfolio turnove), the market-adjusted return
measured against the CDAXA\erage market-adjusted retyriand the idiosyncratic variance shatdidsyncratic
variance sharg The idiosyncratic variance share stems fromyapgp a 1-factor Jensen model calibrated for Gerynan
and estimated separately for each investor. Hetedasticity robust p-values are in parenthesdse pseudo R-
squared values and number of observations aretezbas well. Three stars (***) denote significaratel% or less;
two stars (**) denote significance at 5% or lesse atar (*) denotes significance at 10% or less.

Dummy user
Dependent variable D (2 3 4 (5
Demographics
Dummy male -0.027¢  -0.029**  -0.029**  -0.029**  -0.029**
(0.065) (0.049) (0.044) (0.044) (0.044)
Age -0.001** -0.002** -0.002*** -0.002** -0.001***
(0.006) (0.001) (0.001) (0.001) (0.002)
Dummy low wealth -0.006 -0.005 -0.004 -0.004 -0.005
(0.793) (0.822) (0.840) (0.849) (0.803)
Dummy high wealth 0.008 0.008 0.009 0.009 0.010

(0.419) (0.426) (0.355) (0.356) (0.335)
Investor characteristics

Length of relationship 0.002 0.002 0.002 0.002
(0.425) (0.412) (0.393) (0.370)
Average log portfolio valu¢08/2005 - 08/2006) 0.012*+* 0.007 0.006 0.009*
(0.014) (0.168) (0.248) (0.088)
Risky share(08/2005 -0.00( -0.00( -0.00( -0.00(
(0.465) (0.428) (0.472) (0.472)
Average number of trad¢(08/2005 - 08/200¢ 0.005**  0.005**  0.005***
(0.001) (0.001) (0.002)
Average turnover per trade ir(08/2005 - 08/200¢ 0.00( 0.00( 0.00(
(0.219) (0.232) (0.349)
Portfolio turnovel(08/2005 - 08/200¢ -0.14( -0.13¢ -0.15¢

(0.195) (0.211) (0.149)
Portfolio characteristics

Market-adjusted retur(08/2005 - 08/200¢ 8.20¢ 9.33i
(0.122) (0.100)
Idiosyncratic variance sha(08/2005 - 08/200¢ 0.001**
(0.016)
Observations 4139 4139 4139 4139 4139
PseudcR? 0.0040°  0.007L 0.010 0.011( 0.012¢
F-test 0.0102 0.001**  0.001**  0.000***
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Table VI
Does the use of index-linked securities improve ptiolio performance? A difference-in-differences tetin calendar-time

Table VI reports performance measures for 473 usfeirsdex-linked securities and their matched nbagl for the periods before they start to use idged securities and after.
The differences between the users and their mateesompared before and after. The last colurparte the difference-in-differences between betore after. The performance
metrics provided in this table are calculated ilecdar-time. On each day, we calculate the averatyen for users who have not yet started to ndex-linked securities and for
users who have already started to use index-lidleedirities, thereby constructing two equally wedghportfolio return series that are representativan average investor within
each group. Equivalent average returns are caézlifar users’ matched neighbors. Metrics provideximeasures of overall performance. Raw retammsnnualized daily returns.
Market-adjusted returns are raw returns minusehemn of a benchmark, MSCI or CDAX. We furtheragpl-factor alphas for the MSCI World All Counindex and the CDAX as

well as 4-factor alphas for the CDAX. P-values sgported in the line below the respective metrithree stars (***) denote significance at 1% orslesvo stars (**) denote

significance at 5% or less; one star (*) denotgsiicance at 10% or less.

Before After After - before
Difference Difference
(user less (user less
Metric User Matched match) User Matched match) Difference
Returns(%, annual)
Raw return -7.38 -12.42 5.04 -1.08 -1.70 0.62 -4.42
139 .817 .310
Market-adjusted return MSCI -0.92 -5.97 5.04 -1.12 -1.74 0.62 -4.42
.892 .353 139 .862 775 .817 .310
Market-adjusted return CDAX 2.25 -2.79 5.04 0.50 -0.13 620. -4.42
723 .625 139 .933 .983 .817 .310
Overall alpha%, annual)
MSCI 1-factor -4.78 -8.23 3.45 -3.60 -4.02 0.42 -3.03
522 .325 .024** .644 .599 .749 .032**
CDAX 1-factor -5.08 -9.04 3.96 -2.48 -2.72 0.24 -3.72
.328 .143 .008*** .763 744 .859 .030**
CDAX 4-factor 0.77 -3.28 4.05 -0.36 -0.79 0.43 -3.62
747 .166 .067* .940 .852 .693 .036**
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Table VII

How does the passive part of a users’ portfolio pésrm?
Table VII compares the performance of ETFs andyrfdads ((1)Passive pajtwith all other securities ((2ctive par} and the joint portfolio ((3Full portfolio). All measures are

calculated only when an investor holds ETFs orxfdeds as well as other securities. These ETHrahek fund holding periods differ for each investbhe following performance
metrics are used: Raw retufRgturn gross and neand its respective standard deviatiStafdard deviation gross and hehe ratio of excess returns and excess starttasidtions
(Sharpe ratio gross and netl- factor alphasAlpha gross and ngtunsystematic variance share and beta. Alphastermatic variance share and beta stem from aesfiagtor
regression on MSCI All Country World Index excesgirns or CDAX excess returns, respectively. Thfopmances of these 4 distinct return series amepawed using a t-test on a
difference of means. P-values are reported onigie lhand side of table VII. Three stars (***) d#a significance at 1% or less; two stars (**) densignificance at 5% or less; one
star (*) denotes significance at 10% or less. @#ht counts of observations are attributable ¢oetkclusion of all investors with less than a 6-thd&TF or index fund holding

period.
ETFs and index fund holding period t-test (p-value)
(1) Passive (2) Active (3) Ful
part portfolio D vs. (2) (D) vs. (3) (2)vs. (3) N
Return, gross 3.9 9.4 8.7 .000*** .000*** .156 451
Return, net 2.5 8.8 8.1 .000*** .000*** .094* 451
Standard deviation, gross 29.8 24.6 22.6 .000** ,000*** 003** 451
Standard deviation, net 29.9 24.6 22.6 .000** .000*** Q3 451
Sharpe ratio, gross 0.098 0.380 0.352 .000*+* 000" 166 451
Sharpe ratio, net 0.042 0.353 0.317 .000*** .000*** .019* 451
Alpha (MSCI), gross -3.4 14 11 .000** .000*** 416 451
Alpha (MSCI), net -4.7 0.8 0.4 .000%* .000*** .275 451
Alpha (CDAX), gross -0.2 5.0 4.4 .000*** .000**  .095* 451
Alpha (CDAX), net -1.5 4.4 3.8 .000%** .000*** .045** 451
Unsystematic variance share (CDAX) 44.2 50.4 42.9 B00* .350 .000*** 451
Unsystematic variance share (MSCI) 58.8 55.4 50.8 B06* .000**  .000*** 451
Beta (CDAX) 0.7 0.6 0.6 .000%* .000*** .883 451
Beta (MSCI) 0.8 0.7 0.7 .055* .002*** 312 451




Table VIII

Average returns following purchases and sales of dex-linked securities
Table VIl compares the average returns of purchasel sales in ETFs and index funds as well aditfezence between purchases and sales for thé &tb(th), 126 (1/2 year) and
252 (1 year) trading days after the trade occuri&g. report the returns for raw return, market at#d return and the market return for the respegeriod. Raw returns are simply
the return the specific security had over the ref$ype period. To measure returns due to securigctien we calculate market adjusted returns byragbng the market return from
the raw return. We also report market returns élrersame period as our measure of market timiranel A reports results with the MSCI World All Gty index and Panel B
with the CDAX being the market index. P-valuesdftest against O for purchases and sales asawéllr the difference of the means between purchadeales are reported. Three
stars (***) denote significance at 1% or less; tstars (**) denote significance at 5% or less; diae €) denotes significance at 10% or less

Panel A: MSCI

Purchases Sales Difference

Metric Mean P-value N Mean P-value N Mean P-value
Raw return

20 trading days later -16.9 .000*** 5616 -5.5 .033** 1250 -11.4 .000***

126 trading days later -5.3 .000*** 5616 2.7 027+ 1250 8.0 .000***

252 trading days later 2.9 .000*** 5616 6.0 .000** 1250 3.1 .005*+*
Market adjusted returns (i.e. returns due to setyuselection)

20 trading days later -3.0 .001*** 5610 0.2 951 1244 -3.2 175

126 trading days later 0.1 778 5610 -2.2 .084* 1244 2.4 4470

252 trading days later -1.1 .001** 5610 -6.8 000 w4 5.6 .000***
Market return (i.e. returns due to market timing)

20 trading days later -13.9 .000*** 5610 -5.7 005+ w4 -8.2 .000***

126 trading days later -5.4 .000*** 5610 5.0 .000** 1244 -10.4 .000***

252 trading days later 4.0 .000*** 5610 12.8 .000** 1244 -8.8 .000***




Panel B: CDAX

Purchases Sales Difference

Metric Mean P-value N Mean P-value N Mean P-value
Raw return

30 trading days later -16.9 .000*** 5616 -5.5 .033** 1250 -11.4 .000***

126 trading days later -5.3 .000*** 5616 2.7 027+ 1250 8.0 .000***

252 trading days later 2.9 .000** 5616 6.0 .000** 1250 3.1 .005*+*
Market adjusted returns (i.e. returns due to setyuselection)

30 trading days later 11.0 .000*** 5610 5.9 023 1244 15  .030*

126 trading days later 7.0 .000** 5610 25 .062* 1244 4.5 .000***

252 trading days later 4.0 .000** 5610 2.1 .026** 1244 16 .000**
Market return (i.e. returns due to market timing)

30 trading days later -27.9 .000** 5610 -11.4 000  4p -16.5 .000***

126 trading days later -12.3 .000*** 5610 0.3 .843 1244 2.51  .000*+*

252 trading days later -1.1 .021* 5610 8.1 .000** 1244 9.2 .000***
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Table IX

Average returns following purchases and sales of aex-linked securities grouped by each investor

Table IX compares the average returns of purchaseésales in ETFs and index funds as well as fifereince between purchases and sales for the (ith), 126 (1/2 year) and
252 (1 year) trading days after the trade occurréte difference in this table compared to Tabld V8 that instead of calculating average returmercall transactions we first
calculate an average for each investor and thenttak average over all investors. Thereby excluthiegpossibility that only some investors who tradet would drive our results.
We report the returns for raw return, market a@jdsteturn and the market return for the respegiereod. Raw returns are simply the return the i$igesecurity had over the
respective period. To measure returns due to sgaelection we calculate market adjusted retugnsubtracting the market return from the raw retukVe also report market
returns over the same period as our measure ofettmking. Panel A reports results with the MSCoNd All Country index and Panel B with the CDAXibg the market index.
P-values of a t-test against O for purchases aled sa well as for the difference of the means betnpurchase and sales are reported. Three $tgrddnote significance at 1% or

less; two stars (**) denote significance at 5%esst one star (*) denotes significance at 10%ss. le Different counts of observations are attable to the exclusion of all investors
who do not have at least one purchase and sellks Br index funds.

Panel A: MSCI
Purchases Sales Difference
Metric Mean P-value Mean P-value Mean P-value N
Raw return
30 trading days later -14.6 .001*+* -8.5 .085* -6.2 .303 871
126 trading days later -4.8 .046** 2.0 .375 -6.9 .015** 718
252 trading days later -1.5 409 4.8 .018** -6.3 .002*+** 871
Market adjusted returns (i.e. returns due to sefyuselection)
30 trading days later 2.3 .600 -0.2 971 25 .655 187
126 trading days later 4.4 .040** 0.0 .988 4.5 .067* 187
252 trading days later 0.6 .715 -5.1 .006*** 5.7 .001*** 871
Market return (i.e. returns due to market timing)
30 trading days later -16.9 .000*** -8.1 .035** -8.8 .033 187
126 trading days later -9.3 .000*** 2.2 .358 -11.5 .000* 187
252 trading days later -2.1 .250 10.0 .000*** -12.1 .080* 187
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Panel B: CDAX

Purchases Sales Difference
Metric Mean P-value Mean P-value Mean P-value N
Raw return
30 trading days later -14.6 .001** -8.5 .085* -6.2 .303 871
126 trading days later -4.8 .046** 2.0 .375 -6.9 .015* 718
252 trading days later -1.5 409 4.8 .018** -6.3 .002*+** 871
Market adjusted returns (i.e. returns due to sefyuselection)
30 trading days later 11.4 .013* 9.1 .080* 2.3 .682 187
126 trading days later 8.7 .000*** 4.6 .074* 4.1 .107 187
252 trading days later 4.3 .009*** -0.8 .666 5.1 .002*+** 871
Market return (i.e. returns due to market timing)
30 trading days later -26.1 .000*** -17.4 .000**+* -8.6 13 187
126 trading days later -13.5 .000**+* -2.5 .343 -11.0 060 187
252 trading days later -5.8 .003*** 5.7 .005*** -11.5 Mo 187
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Table A1

Who uses index-linked securities? A probit test

Table Al reports marginal effects of a probit regien. The dependent variable for the probit =gom is a dummy
(Dummy userthat is set to one for clients that held at least index-linked security within the sample periothe
difference in this table compared to Table V in the is that instead of all investors who haveoaifion statement in
every month of our sample period, we only incluleratched investors in this regression. For thgm@ation of the
probit model, our independent variables are tinvdirant or measured either at the beginnidg/Z005 of our sample
period or within the first yeat08/2005 - 08/2006before the first use of an index-linked secubityan investor. The
independent variables are the following: a dumnay th equal to 1 if a client is malBmmy malg the age of a client
(Age, a dummy that is equal to 1 if a client fallsarategories 1 to 3 of a micro-geographic stattisgdy an external
agency Dummy low wealth a dummy that is equal to 1 if a client fallsartategories 7 to 9 of the micro-geographic
status Dummy high wealf years the client has been with the bamdn@th of relationship the average risky portfolio
value of the customerAyerage log portfolio valye the proportion of risky assets in the accowRisKy sharg the
number of trades per montAyerage number of tradgghe average volume per trade inA&érage turnover per trade
in €), the average portfolio turnover per monBuo(tfolio turnove), the market-adjusted return measured against the
CDAX (Average market-adjusted retyriand the idiosyncratic variance shatdigsyncratic variance shaje The
idiosyncratic variance share stems from applying-factor Jensen model calibrated for Germany arianated
separately for each investor. Heteroscedastiolyst p-values are in parentheses. The pseudau&tedt)values and
number of observations are reported as well. Thtaes (***) denote significance at 1% or less; tstars (**) denote

significance at 5% or less; one star (*) denotgsifitance at 10% or less.

Dummy user
Dependent variable (1) (2) 3) (4) (5)
Demographics
Dummy male -0.028 -0.029 -0.027 -0.027 -0.025
(0.513) (0.497) (0.534) (0.534) (0.558)
Age -0.002 -0.002* -0.002 -0.002 -0.002
(0.136) (0.096) (0.115) (0.116) (0.108)
Dummy low wealth 0.044 0.043 0.042 0.045 0.050
(0.539) (0.552) (0.562) (0.537) (0.497)
Dummy high wealth 0.086**  0.087** 0.086* 0.086*  0.086*
(0.011) (0.010) (0.011) (0.012) (0.012)
Investor characteristics
Length of relationship 0.003 0.002 0.002 0.002
(0.647) (0.770) (0.741) (0.827)
Average log portfolio valu¢0d8/2005 - 08/2006) 0.016 0.015 0.012 0.005
(0.298) (0.363) (0.474) (0.777)
Risky sharg08/2005) -0.001 -0.001 -0.001 -0.001
(0.130) (0.121) (0.144) (0.143)
Average number of trad€¢68/2005 - 08/2006) 0.001 0.001 0.002
(0.779) (0.863) (0.734)
Average turnover per trade i(@3/2005 - 08/2006) 0.000 0.000 0.000
(0.946) (0.839) (0.766)
P ortfolio turnover(08/2005 - 08/2006) -0.450 -0.440 -0.397
(0.203) (0.214) (0.263)
Portfolio characteristics
Market-adjusted retur(08/2005 - 08/200¢ 36.66¢ 32.59(
(0.206) (0.257)
Idiosyncratic variance sha(68/2005 - 08/2006) -0.001*
(0.099)
Observations 946 946 946 946 946
PseuddR’ 0.00650  0.00901 0.0110 0.0122 0.0142
F-test 0.138 0.191 0.165 0.106




Table A2

Does the use of index-linked securities improve ptolio performance? A difference-in-differences tesin calendar-time matching on portfolio
Size

Table A2 reports performance measures for 476 uddarslex-linked securities and their matched nbagk for the periods before they start to use iddeed securities and after.
The differences between the users and their matfeesompared before and after. The last colurparte the difference-in-differences between betore after. The performance
metrics provided in this table are calculated ilewcdar-time. On each day, we calculate the averatyen for users who have not yet started to ndex-linked securities and for
users who have already started to use index-lidleedirities, thereby constructing two equally wedghportfolio return series that are representativan average investor within
each group. Equivalent average returns are cadzlifar users’ matched neighbors. Metrics provideximeasures of overall performance. Raw retammsnnualized daily returns.
Market-adjusted returns are raw returns minus ¢tierm of a benchmark, MSCI or CDAX. We furtheragpl- factor alphas for the MSCI World All Countindex and the CDAX
as well as 4-factor alphas for the CDAX. P-valaes reported in the line below the respective rmoetiihree stars (***) denote significance at 1%less; two stars (**) denote
significance at 5% or less; one star (*) denotgsiitance at 10% or less.

Before After After - before
Difference Difference
(user less (user less
Metric User Matched match User Matched match Difference
Returns(%, annual
Raw return -7.38 -11.62 4.24 -1.08 -1.34 0.26 -3.98
.254 .929 404
Market-adjusted return MSCI -0.92 -5.17 4.24 -1.12 -1.38 0.26 -3.98
.892 .343 .254 .862 .816 .929 404
Market-adjusted return CDAX 2.25 -2.00 4.24 0.50 0.23 60.2 -3.98
723 .739 .254 .933 .970 .929 404
Overall alpha%, annual)
MSCI 1-factor -4.78 -7.18 2.40 -3.60 -3.60 0.00 -2.40
.522 .334 .252 .644 .595 1.000 .006***
CDAX 1-factor -5.08 -7.58 2.49 -2.48 -2.27 -0.21 -2.70
.328 .067* 192 .763 .763 .815 .004%+*
CDAX 1-factor 0.77 -2.51 3.28 -0.36 -0.80 0.45 -2.83

147 .034** 114 .940 .860 435 .023**




Table A3
Does the use of index-linked securities improve ptiolio performance? A difference-in-

differences test in event-time using all non-users

Table A3 reports estimates of a pooled regressipthe change of different performance measuresaielg A to G.
These measures are raw returns (Panel A), markestad returns MSCI (Panel B), market-adjustedrnsttCDAX
(Panel C), 1- factor alphas for the MSCI (Panelab)l the CDAX (Panel E), 4-factor alphas for the CO@anel F)
and Sharpe ratios (Panel G). The focus of thiketabon the variable Dummy user that is equal tbdl.client starts
using index-linked securities. At each of the Zbdtching dates, we construct a full cross-sectibrall 473 users
switching at a specific date and all non-users;segbently, we pool these cross-sections, whichltsegu 924,305
observations. All investors for which we have fiosi statements in every month of our sample pegiedincluded in
this regression. Additionally, the model contrfids several other independent variables that arasoved prior to the
first use of an index-linked security by an inves{@8/2005 - 08/20060r time-invariant variables08/2005. The
independent variables are the following: a dumnay th equal to 1 if a client is malBymmy malg the age of a client
(Age, a dummy that is equal to 1 if a client fallsarategories 1 to 3 of a micro-geographic stattisgdy an external
agency Dummy low wealth a dummy that is equal to 1 if a client fallsarttategories 7 to 9 of the micro-geographic
status Dummy high wealt years the client has been with the barmdn@th of relationship the average risky portfolio
value of the customerAyerage log portfolio valye the proportion of risky assets in the accolRisKy sharg the
average portfolio turnover per montRgtfolio turnove), the average number of trades per moatre(age number of
tradeg, the average volume per trade in Avérage turnover per trade in)g£€the idiosyncratic variance share
(Idiosyncratic variance shajethe Sharpe ratidSharpe ratig and the share of index-linked securities in tbefplio
(Passive share in Y% The idiosyncratic variance share stems fromlyaipg a 1-factor Jensen model calibrated for
Germany and estimated separately for each invegtibrcolumns are estimated with month fixed effecP-values are
computed using Driscoll - Kraay standard errors arel presented in parentheses. R-squared valdesusnber of
observations are reported as well. Three starg (f&note significance at 1% or less; two starg (&note significance
at 5% or less; one star (*) denotes significancH& or less.

Panel A: Raw return

Raw return improvement

Dependent variable 1) 2) ) (4) (5) (6) 7) (8)
Dummy user -3.453%*  -3.460"* -3.657** -3.710%* -3.048** -3.470** -2.589**  -2.680**
(0.008) (0.008) (0.007) (0.003) (0.007) (0.002) (0.022) .010)
Dummy male 1.401%*  1.297%* 1.084** 0.848** 0.812**  0.402** 0.812**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.022) (0.000)
Age -0.039**  -0.004 -0.002 0.004  0.025%* -0.014** 0.025**
(0.000) (0.354) (0.714) (0.342) (0.000) (0.003) (0.000)
Dummy low wealth -0.862"* -0.684** -0.569** -0.230*  -0.231* -0.122 -0.21*
(0.000) (0.000) (0.000) (0.083) (0.082) (0.342) (0.082)
Dummy high wealth -0.621** -0.803** -0.521** -0.466** -0.368"* -0.615** -0.368**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Length of relationship 0.353**  0.461** 0.185** 0.187** 0.307** 0.187**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Average log portfolio valu¢08/2005 - 08/2006) -1.832%* .2.128=* -0.531**  0.084 -0.675**  0.084
(0.000) (0.000) (0.000) (0.111) (0.000) (0.111)
Risky sharg08/2005) -0.002%* -0.002** -0.001*** -0.001** -0.002** -0.001**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Portfolio turnover(08/2005 - 08/2006) 7.902%* 5050 -9.453"*  1.296  -9.453**
(0.009) (0.145) (0.006) (0.688) (0.006)
Average number of trad¢88/2005 - 08/2006) 0.883** 0.177** 0.120** 0.808** 0.120***
(0.000) (0.000) (0.009) (0.000) (0.009)
Average turnover per trade in(@8/2005 - 08/2006) -0.000*** 0.000**  -0.000 -0.000**  -0.000
(0.000) (0.000) (0.565) (0.000) (0.565)
Average market-adjusted ret(@8/2005 - 08/2006) -0.535%** -0.526™** -0.526%*
(0.000) (0.000) (0.000)
Idiosyncratic variance sha(@8/2005 - 08/2006) 0.112%* 0.112%**
(0.000) (0.000)
Sharpe rati§08/2005 - 08/2006) -1.806%*
(0.000)
Passive share in ¥&after period) -4.375
(0.207)
Constant -15.162%* -14.047**  0.384 0.646  -16.263*** -29.200%** §.942%* -20.289%*

(0.000) (0.000) (0.657)  (0.479)  (0.000)  (0.000)  (0.000) .0QO)

Observations 924,305 924,305 814,027 814,027 814,027 814,027 814,027 4,041
R-squared 0.552 0.552 0.544 0.552 0.663 0.668 0.592 0.668
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Panel B: Market-adjusted return MSCI

Market-adjusted return MSCI improvement

Dependent variable 1) 2 3) (4) (5) (6) () (8)
Dummy user -4.115%% 14,1229 -4510"* -4.563%* -3.900%* -4.324%* -3.437%* -3.369%*
(0.007) (0.007) (0.004) (0.002) (0.004) (0.001) (0.008) .010)
Dummy male 1.400%*  1.291** 1.079** 0.843"* 0.806** 0.394** 0.806**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.024) (0.000)
Age -0.040*  -0.005 -0.002 0.004  0.025%** -0.014** 0.025**
(0.000) (0.339) (0.686) (0.361) (0.000) (0.003) (0.000)
Dummy low wealth -0.852%* -0.669*** -0.554**  -0.214 -0.215 -0.106 -0.215
(0.000) (0.000) (0.000) (0.107) (0.106) (0.413) (0.106)
Dummy high wealth -0.643* -0.819%* -0.539%* -0.484** -0.386** -0.634** -0.386**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Length of relationship 0.355%*  0.462** 0.185** (0.188** 0.308** 0.188**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Average log portfolio valu¢08/2005 - 08/2006) -1.833%*+ -2,132%* -0.533"**  0.086 -0.674**  0.086
(0.000) (0.000) (0.000) (0.105) (0.000) (0.105)
Risky sharg08/2005) -0.002%* -0.002*** -0.001*** -0.001** -0.002** -0.001**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Portfolio turnover(08/2005 - 08/2006) 7.666** -5.296  -9.723"*  1.039  -9.724*
(0.011) (0.126) (0.005) (0.747) (0.005)
Average number of trad¢88/2005 - 08/2006) 0.878=* 0.172=*  0.115* 0.803**  0.115**
(0.000) (0.000) (0.012) (0.000) (0.012)
Average turnover per trade in(@8/2005 - 08/2006) -0.000*** 0.000**  -0.000 -0.000**  -0.000
(0.000) (0.000) (0.872) (0.000) (0.872)
Average market-adjusted ret(@8/2005 - 08/2006) -0.535%** -0.526™** -0.526%*
(0.000) (0.000) (0.000)
Idiosyncratic variance sha(@8/2005 - 08/2006) 0.113%* 0.113***
(0.000) (0.000)
Sharpe rati§08/2005 - 08/2006) -1.811%*
(0.000)
Passive share in ¥&after period) -5.291
(0.168)
Constant 2.426™  3.561%* 17.984** 18.288%* 1367 -11.734** 11.679%* -11.733**
(0.000) (0.000) (0.000) (0.000) (0.002) (0.000) (0.000) .0Q0)
Observations 924,305 924,305 814,027 814,027 814,027 814,027 814,027 4,081
R-squared 0.051 0.052 0.061 0.077 0.313 0.323 0.163 0.323




Panel C: Market-adjusted return CDAX

Market-adjusted return CDAX improvement

Dependent variable (1) 2) [©)] (4) (5) (6) 7 (8)
Dummy user -3.225%*  -3.232%  -3.444%  -3.497  -2.835%* -3.259%* .2.372%  -2.363*
(0.009) (0.008) (0.005) (0.003) (0.006) (0.001) (0.022) .0z@)
Dummy male 1.400"*  1.291%* 1.079"** 0.843** 0.807***  0.395** 0.807**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.024) (0.000)
Age -0.040**  -0.005 -0.002 0.004  0.025** -0.014** 0.025**
(0.000) (0.340) (0.687) (0.360) (0.000) (0.003) (0.000)
Dummy low wealth -0.853** -0.670** -0.555**  -0.215 -0.216 -0.107 -0.216
(0.000) (0.000) (0.000) (0.106) (0.104) (0.410) (0.104)
Dummy high wealth -0.644** -0.820** -0.540** -0.485** -0.386™* -0.634** -0.386™*
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Length of relationship 0.354**  0.462** 0.185** 0.188** 0.308** 0.188**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Average log portfolio valu(08/2005 - 08/200t -1.833%  -2.131%¥*  -0.533*%* 0.08¢  -0.674* 0.08¢
(0.000) (0.000) (0.000) (0.104) (0.000) (0.104)
Risky sharg08/2005) -0.002*** -0.002** -0.001** -0.001** -0.002** -0.001***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Portfolio turnover(08/2005 - 08/2006) 7.699* -5.263  -9.691**  1.071  -9.691**
(0.010) (0.128) (0.005) (0.740) (0.005)
Average number of trad¢08/2005 - 08/200¢ 0.879%* 0.172**  0.115* 0.803**  0.115**
(0.000) (0.000) (0.012) (0.000) (0.012)
Average turnover per trade ir(08/2005 - 08/200¢ -0.000**  0.000*** -0.00C  -0.000**  -0.00(
(0.000) (0.000) (0.848) (0.000) (0.848)
Average market-adjusted retu{@8/2005 - 08/2006) -0.535%* -0.526%** -0.526%*
(0.000) (0.000) (0.000)
Idiosyncratic variance sha(e8/2005 - 08/2006) 0.113%* 0.113%**
(0.000) (0.000)
Sharpe rati(08/2005 - 08/200¢ -1.811%*
(0.000)
Passive share in (after period -4.96¢
(0.174)
Constant 6.729"*  7.863** 22.285%* 22.586™* 5.664** -7.437** 15976 -7.436**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) .0QO)
Observations 924305 924,305 814,027 814,027 814,027 814,027 814,027 4,041
R-squared 0.013 0.015 0.024 0.041 0.288 0.297 0.131 0.297
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Panel D: 1-factor alpha MSCI

Dependent variable

1-factor alpha MSCI improvement

@ 2 (©)] 4

(©)]

(6) @) ®)

Dummy user -0.927 -0.943 -0.858 -0.924 -0.263 -0.712 0.174 -0.587
(0.219) (0.214) (0.390) (0.344) (0.752) (0.364) (0.856) .576)
Dummy male 1.353%* 1.286"* 1.055* 0.819*** 0.780** 0.387** 0.7 80***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Age -0.045** -0.017** -0.013**  -0.008  0.014** -0.025** 0.014***
(0.000) (0.006) (0.035) (0.225) (0.007) (0.000) (0.007)
Dummy low wealth -1.015%* -0.850** -0.728*** -0.389** -0.390*** -0.291** -0.390***
(0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.003)  (0.000)
Dummy high wealth -0.691** -0.869** -0.553*** -0.499** -0.394** -0.645** -0.394**
(0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)
Length of relationship 0.331%*  0.450** 0.174** 0.176** 0.299*** 0.176***
(0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)
Average log portfolio valu(08/2005 - 08/2006) -1.629%* -1.962** -0.366** 0.290*** -0.540** 0.290***
(0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)
Risky share(08/2005) -0.002¥* -0.002** -0.001** -0.001*** -0.002** -0.001***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Portfolio turnovel(08/2005 - 08/2006) 7.6477*  -5296** -9.990**  1.17¢  -9.990%*
(0.000) (0.000) (0.000) (0.368) (0.000)
Average number of trad¢(08/2005 - 08/2006) 1.010%*  0.305**  0.245** 0.937**  (0.245"*
(0.000) (0.000) (0.000) (0.000) (0.000)
Average turnover per trade ir(08/2005 - 08/2006) -0.000**  0.000*** -0.000*** -0.000*** -0.000***
(0.000) (0.001) (0.001) (0.000) (0.001)
Average market-adjusted ret.(08/2005 - 08/2006) -0.535%**  -0.525** -0.525%*
(0.000)  (0.000) (0.000)
Equity betg(08/2005 - 08/2006) 0.120%* 0.120%+*
(0.000) (0.000)
Sharpe rati(08/2005 - 08/2006) -1.768%
(0.000)
Passive share in ((after period) -0.697
(0.860)
Constant 0.938**  2.429** 15431** 15759%* -1.139 -15.027** 9.308"* -15.027**
(0.000) (0.000) (0.000) (0.000) (0.210) (0.000) (0.000) .0QO)
Observations 924305 924305 814,027 814,027 814,027 814,027 814,027 4,081
R-squared 0.076 0.077 0.077 0.099 0.342 0.352 0.184 0.352
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Panel E: 1-factor alpha CDAX

1-factor alpha CDAX improvement

@

Dependent variable

2 (©)] 4 (©)] (6) @) ®)

Dummy user -2.496%*  -2.458%* .2.285%* 23390 -1.673* -1.871*** -1.254 -1.623*
(0.000) (0.000) (0.005) (0.005) (0.013) (0.004) (0.129) .0%0)
Dummy male 17110 1.623"* 1.324%* 1.087** 1.070** 0.664** 1.0 70**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Age -0.017**  0.012* 0.014**  0.020"* 0.030**  0.003  0.030**
(0.003) (0.058) (0.029) (0.003) (0.000) (0.687) (0.000)
Dummy low wealth -0.938** -0.684** -0.524** -0.183*  -0.183* -0.092 -0.83*
(0.000)  (0.000)  (0.000) (0.051)  (0.050)  (0.316)  (0.050)
Dummy high wealth -0.662*** -0.889%* -0.525*** -0.470** -0.425%* -0.617** -0.425%*
(0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)
Length of relationship 0.356**  0.508** 0.230*** 0.231*** 0.359** (.231***
(0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)
Average log portfolio valu(08/2005 - 08/2006) -1.603%* -1.904** -0.298**  -0.00¢ -0.499**  -0.00¢
(0.000)  (0.000)  (0.000)  (0.896)  (0.000)  (0.896)
Risky share(08/2005) -0.001** -0.002*** -0.001** -0.001*** -0.001** -0.001***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Portfolio turnovel(08/2005 - 08/2006) 16.957+* 3.932%*  1.866° 10.569**  1.866’
(0.000) (0.005) (0.082) (0.000) (0.082)
Average number of trad¢(08/2005 - 08/2006) 1.054%*  0.344%* 0.318** (0.982%* (.318**
(0.000) (0.000) (0.000) (0.000) (0.000)
Average turnover per trade ir(08/2005 - 08/2006) -0.000**  0.00C  -0.000*** -0.000*** -0.000***
(0.000) (0.885) (0.001) (0.000) (0.001)
Average market-adjusted ret.(08/2005 - 08/2006) -0.538**  -0.534** -0.534%
(0.000)  (0.000) (0.000)
Equity betg(08/2005 - 08/2006) 0.053** 0.053*+*
(0.003) (0.003)
Sharpe rati(08/2005 - 08/2006) -1.746%
(0.000)
Passive share in ((after period) -1.371
(0.683)
Constant 0.462* 0.212  12.698%* 12.127** -4.878%* -10.990%* 5.B6** -10.990**
(0.099) (0.616) (0.000) (0.000) (0.000) (0.000) (0.000) .0QO)
Observations 924305 924305 814,027 814,027 814,027 814,027 814,027 4,081
R-squared 0.127 0.128 0.124 0.150 0.384 0.386 0.229 0.386
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Panel F: 4-factor alpha CDAX

4-factor alpha CDAX improvement

Dependent variable Q) 2 3 (4) (5) (6) ()] (8)
Dummy user -1.849%*  -1.779%* -2.075%* -2,162%* -1.502** -1.480**  -1.097  -2.440**
(0.005) (0.007) (0.007) (0.009) (0.026) (0.027) (0.193) .0QQ)
Dummy male 1.609%*  1.418* 1.212¢* (0.977** 0.979** 0.565* 0.9 79"
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Age 0.009*  0.028** 0.033** 0.039** 0.038** 0.022*** 0.038***
(0.057) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Dummy low wealth -0.787%* -0.457** -0.365**  -0.027 -0.027 0.059 -0.027
(0.000)  (0.000)  (0.003) (0.811)  (0.811)  (0.597)  (0.811)
Dummy high wealth -0.346%* -0.557%* -0.249** -0.194** -0.199** -0.338** -0.199***
(0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)
Length of relationship 0.518%*  0.631*** 0.355** 0.355*** (0.485*** (.355"**
(0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)
Average log portfolio valu(08/2005 - 08/2006) -1.259%* -1.493**  (0.101* 0.06¢  -0.113**  0.06¢
(0.000)  (0.000)  (0.012) (0.315)  (0.005)  (0.315)
Risky share(08/2005) -0.002%¥* -0.002*** -0.002** -0.002*** -0.002*** -0.002***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Portfolio turnovel(08/2005 - 08/2006) 8.535%* 4,383+ -4.156%*  2.264**  -4.156™*
(0.000) (0.000) (0.000) (0.025) (0.000)
Average number of trad¢(08/2005 - 08/2006) 1.012%*  0.308** 0.311** 0.941%* (0.311%*
(0.000) (0.000) (0.000) (0.000) (0.000)
Average turnover per trade ir(08/2005 - 08/2006) -0.000** -0.000** -0.000*** -0.000*** -0.000***
(0.000) (0.000) (0.000) (0.000) (0.000)
Average market-adjusted ret.(08/2005 - 08/2006) -0.534%*  -0.534** -0.534%
(0.000)  (0.000) (0.000)
Equity bets(08/2005 - 08/2006) -0.00¢ -0.00¢
(0.620) (0.620)
Sharpe rati(08/2005 - 08/2006) -1.714%=
(0.000)
Passive share in ((after period) 5.32(
(0.113)
Constant 0.453  -1.159** 6.876** 6.297** -10.568** -9.895**  0.044  -9.896*
(0.155) (0.009) (0.000) (0.000) (0.000) (0.000) (0.945) .0Q0)
Observations 924305 924305 814,027 814,027 814,027 814,027 814,027 4,081
R-squared 0.058 0.059 0.061 0.083 0.338 0.338 0.167 0.338




Panel G: Sharpe ratio

Sharpe ratio improvement

Dependent variable 1 2 ?3) (4 (5) (6) 7 (8)
Dummy user -0.001 -0.001 -0.000 -0.000 0.000 -0.001 0.003 0.003
(0.830) (0.800) (0.956) (0.953) (0.908) (0.754) (0.542) .4%0)
Dummy male 0.002%*  0.002** 0.001*** 0.001** 0.001** -0.000*** 0. 001***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.005) (0.000)
Age -0.000** -0.000*** -0.000** -0.000** 0.000* -0.000***  0.000**
(0.000) (0.002) (0.000) (0.002) (0.029) (0.000) (0.029)
Dummy low wealth -0.001* -0.001* -0.001*  -0.000 -0.000 0.001** -0.000
(0.039)  (0.025) (0.045)  (0.374)  (0.366)  (0.022)  (0.366)
Dummy high wealth -0.001** -0.001*** -0.000*** -0.000*** 0.000 -0.001** 0.000
(0.000)  (0.000)  (0.000)  (0.000)  (0.181)  (0.000)  (0.181)
Length of relationship 0.000 0.000* -0.000 -0.000 -0.000 -0.000
(0.176)  (0.055)  (0.790)  (0.856)  (0.212)  (0.856)
Average log portfolio valu(08/2005 - 08/2006) -0.004** -0.004** -0.002**  0.00( -0.00( 0.00C
(0.000)  (0.000)  (0.000)  (0.437)  (0.439)  (0.437)
Risky share(08/2005) -0.000*** -0.000*** -0.000** -0.000*** -0.000** -0.000***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Portfolio turnovel(08/2005 - 08/2006) 0.001 -0.013"  -0.032%* -0.017** -0.032***
(0.867) (0.050) (0.000) (0.008) (0.000)
Average number of trad¢(08/2005 - 08/2006) 0.001%* 0.00( -0.00C  0.001** -0.00C
(0.000) (0.430) (0.365) (0.000) (0.364)
Average turnover per trade ir(08/2005 - 08/2006) 0.000**  0.000*** 0.00( 0.000*** 0.00C
(0.004) (0.000) (0.569) (0.006) (0.569)
Average market-adjusted ret.(08/2005 - 08/2006) -0.001**  -0.001** -0.001%*
(0.000)  (0.000) (0.000)
Equity beta(08/2005 - 08/2006) 0.000%** 0.000%*+*
(0.000) (0.000)
Sharpe rati(08/2005 - 08/2006) -0.005%*
(0.000)
Passive share in (after period) -0.027
(0.091)
Constant -0.057** -0.052** -0.018** -0.015** -0.034** -0.089** -0.033** -0.089**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) .0QO)
Observations 924,305 924,305 814,027 814,027 814,027 814,027 814,027 4,081
R-squared 0.751 0.752 0.748 0.750 0.775 0.789 0.803 0.789




Market Timing and Stock Picking

Following Jiang, Yao, and Yu (2007), who argue thdtoldings-based measure of market
timing is more accurat® and has higher statistical power than the trasfiiceturn-based tests
proposed by Treynor and Mazuy (1966) and Henrikssod Merton (1981), we implement a
holdings based approach. This approach has besmeard in the literatur8.

Our implementation is as follows. Instead of chlting the individual beta for every
security on every trading day as Jiang, Yao and(2007) do, we construct a daily “synthetic”
return series of the return the investor would heased had she held her portfolio of day t over th
previous year. We then regress these daily syintpettfolio returns of the previous year on the
market returns to determine the investor's markgtosure. Whereas this approach is broadly
equivalent to the aggregation of weighted singleusty betas to portfolio betas as suggested by
Jiang, Yao and Yu (2007), it deviates from theipra@ach as we treat investment products like
mutual funds as one single security. We chooseapproach because the full portfolio holdings of
the mutual funds in our sample are not availab@ur approach has the disadvantage that the
exposures to the market are not necessary solelgndby the decisions of private investors, but
instead could also be partly traced back to tragihthe fund managers. On the other hand our
approach has the advantage that it allows us tairolbtarket exposures as well as market timing
and security selection returns for each investtwéen August 2005 and March 2010 on a daily

basis.

We implement a single-index market timing modelradiang, Yao and Yu (2007). As in
the main text, we run all tests for the CDAX as Ivad the MSCI. The timing contribution is

calculated as

T
1
Market Timing = ?Z (W, W)X Ripq 1)
t=1

where w is the weight for investor j on market iaay t,w is the average weight for investor j on
market i over a period t=1 to TR;;; is the benchmark return on the market factor daw t+1.

This measure is similar in spirit to the charastaritiming measure used by Daniel et al. (1997).

19 Jiang, Yao and Yu (2007) point out that the tiad#l return based approaches suffer from inacguta® to
a "dynamic trading effect” and a “passive timindfeet.

% See for example, Jiang, Yao and Yu (2007) or Kmplad Sensoy (2005), Elton, Gruber and Blake (20112012).
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The security selection computation is done follayiklton, Gruber and Blake (2011). The
computation of alpha as selection measure is cordpag the difference between the investor return
and the sum of the riskless rate and the retumedaby the market benchmark times their market

exposure.

T
1
Security Selection = TZ [Rj-[ Reet(w; ¥R )] (2)
t=1

wherew;; . is the weight for investor j on market i on dayR,;; is the benchmark return on market

i on day t, andR¢, is the three-month money market rate.

For each user, we compute market timing and ggcselection before the first use of an

index-linked security and after the first use. tidethe same for the matched non-user.

Table A.4 presents the results from our differeimedifference test in calendar-time of
changes in market timing and security selectiotitpldue to the first usage of ETFs and index
funds.

Panel A presents the match by significant variablesthe 1-factor CDAX model, we note
that the users become worse in their timing abdbynpared with their matched non-users. The
difference-in-differences is -2.27% and it is magdiy statistically insignificant at the 10%-level
(p-value of 10.5%). Using the 1-factor MSCI modet also find that market timing abilities
worsen. The difference-in-difference estimatelig 7% and it is statistically significant at the 5%
level. In both cases (1-factor CDAX and 1-factoS5®) the security selection ability does not

change in a significant manner.

Panel B presents the match by portfolio size.htn-factor CDAX model, we note that the
users become worse in their timing ability compasétth their matched non-users. The difference-
in-differences is -2.15% and it is statisticallgrsficant at the 5% level. Using the 1-factor MSCI
model we also find that market timing abilities wen. The difference-in-difference estimate is -
2.00% and it is statistically significant at the $8%el. In both cases (1-factor CDAX and 1-factor

MSCI) the security selection ability does not chamga significant manner.

For further robustness, we group all users andusams together, and use a multivariate
difference-of-difference specification with invessgpecific controls. This test does not require
matching, but this test can only be done in evené.t Specifically, at each of the 252 switching

dates, we construct a full cross-section of alksissvitching at a specific date and of all non-siser
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Subsequently, we pool these cross-sections, wigshlts in 924,305 observations. All investors
for which we have position statements in every fnaoft our sample period are included in this

regression.

The results of this are given in Tables A5 (MSQiyaA6 (CDAX). Table A5 shows that
the timing ability mostly decreases significantf{ea an investor first uses an index-linked segurit
though security selection ability has no significanange. Table A6 shows that the timing ability
always decreases significantly after an investwt fises an index-linked security, though security

selection ability has no significant change.

In conclusion, the results in Tables A4, A5 andad®firm the results in the main text: after

the first use of an index-linked security, it istpaularly the market timing ability that worsens.
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Table A4

A difference-in-differences test on changes in magk timing and security selection abilities

between users and matched non-users of index-linkesgcurities in calendar time.
Table A4 reports measures on the change of retirado timing and security selection in the casa dffactor model
and security selection. We run these tests forubéds of index-linked securities and their matcheighbors for the
period before the switch to passive securities aftel the switch in calendar-time. The differetegween the users
and their matches are compared before and aftére I1dst column provides the difference-in-differendetween
before and after. Returns are computed usingactbff model based on the MSCI (Panel A) or CDAXn@a&) to
compute daily weights and factor (market) returRsvalues are reported in the line below the raspemetric. Three
stars (***) denote significance at 1% or less; tatars (**) denote significance at 5% or less; oteg ) denotes

significance at 10% or less.

Panel A: Match based on all significant variablesrbm Table V

Before After After - before
Difference Difference
(user less (user less
Metric User Matched match) User Matched match) Difference
CDAX 1-factor model:
Timing -0.51 -2.04 1.53 -1.18 -0.43 -0.74 -2.27
.553 .084* .240 .060* .483 .138 .105
Alpha from selection -3.71 -7.13 3.41 -1.14 -1.97 0.83 582.
415 .160 .249 773 .689 .706 .486
MSCI 1-factor model:
Timing 0.80 -0.08 0.88 0.20 1.09 -0.90 -1.77
.300 .893 .238 .631 .023** .012%* .032%
Alpha from selection -1.36 -3.59 2.23 -1.39 -1.73 0.34 891.
.807 .502 475 .785 775 .886 .630
Panel B: Match based on portfolio size
Before After After - before
Difference Difference
(user less (user less
Metric User Matched match) User Matched match) Difference
CDAX 1-factor model:
Timing -0.51 -1.64 1.13 -1.18 -0.15 -1.03 -2.15
.553 .100* .189 .060* 778 .033** .029**
Alpha from selection -3.71 -5.85 2.13 -1.14 -2.24 1.10 041.
415 .207 477 773 .651 .638 .785
MSCI 1-factor model:
Timing 0.80 -0.18 0.97 0.20 1.23 -1.03 -2.00
.300 .765 .228 .631 017+ .006*** .025%*
Alpha from selection -1.36 -3.18 1.83 -1.39 -0.77 -0.63 .452
.807 .588 .583 .785 .922 .796 .552

Xiv



Table A5
Does the use of index-linked securities improve retns on timing and selection? A difference-

in-differences test in event-time against all nongers using a MSCI model

Table A5 reports estimates of a pooled regressipthe change of returns on timing (Panel A) andiscselection
(Panel B). Returns are computed using a MSCI mimdebmpute daily weights and factor (market) nesurThe focus
of the table is on the variable Dummy user thageal to 1 if a client starts using index-linkedséties. At each of
the 252 switching dates, we construct a full creasstion of all users switching at a specific datd af all non-users;
subsequently, we pool these cross-sections, whshlts in 924,305 observations. All investors idrich we have
position statements in every month of our sampleodeare included in this regression. Additionaltiie model
controls for several other independent variablegkvhre measured prior to the first use of indekdd securities by
an investor (08/2005 - 08/2006) or time-invariaatiables (08/2005). The independent variablegtadollowing: a
dummy that is equal to 1 if a client is malufnmy malg the age of a clientAge, a dummy that is equal to 1 if a
client falls into categories 1 to 3 of a micro-gesgghic status rating by an external ager@urimy low wealth a
dummy that is equal to 1 if a client falls into egories 7 to 9 of the micro-geographic staidarimy high wealth
years the client has been with the bahkngth of relationship the average risky portfolio value of the custome
(Average log portfolio valyethe proportion of risky assets in the accolrisKy sharg the average portfolio turnover
per month Portfolio turnove), the average number of trades per momheftage number of tradgsthe average
volume per trade in €Average turnover per trade in),&he idiosyncratic variance shatdi¢syncratic variance shaje
the Sharpe ratioSharpe ratiy and the share of index-linked securities in tbefplio (Passive share in % P-values
are computed using Driscoll - Kraay standard eramid are presented in parentheses. R-squareds\atdenumber of
observations are reported as well. Three star§ (f&note significance at 1% or less; two starg (f#&note significance
at 5% or less; one star (*) denotes significancE& or less.

Panel A: Timing (MSCI)

Timing (1-factor MSCI)

Dependent variable 1 2 3) (4) (5) (6) ) (8)
Dummy user -0.762%* -0.768** -0.732* -0.726** -0.728* -0.762**  -0.693* -0.566
(0.004)  (0.004)  (0.036)  (0.049)  (0.049)  (0.039)  (0.057) .17@)
Dummy male 0.102%** 0.043  0.114** 0.115** 0.112%*  0.094**  0.112%*
(0.006) (0.213) (0.001) (0.001) (0.001) (0.010) (0.001)
Age -0.004** 0.007** 0.007** 0.007** 0.008*** 0.006*** 0. 008***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Dummy low wealth -0.053 0.030 -0.010 -0.010 -0.010 0.003 -0.010
(0.266)  (0.440)  (0.797)  (0.778)  (0.777)  (0.929)  (0.777)
Dummy high wealth 0.187** 0.178** 0.100*** 0.100* 0.108** 0.097** 0.1 08**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Length of relationship 0.049**  0.014** 0.015** 0.015** 0.010*** 0.015**
(0.000) (0.000) (0.000) (0.000) (0.007) (0.000)
Average log portfolio valu(08/2005 - 08/2006) -0.398%*  -0.335%* -0.338%* -0.287** -0.292¢* -0.287**
(0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)
Risky share(08/2005 0.000***  0.000**  0.000***  0.000*** 0.000*** 0.000**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Portfolio turnove(08/2005 - 08/2006) -4.677*  -4.6547* -5.017%* -4.871%* -5017%*
(0.000)  (0.000)  (0.000)  (0.000)  (0.000)
Average number of trad(08/2005 - 08/2006) -0.208**  -0.206** -0.211%** -0.210%* -0.211%*
(0.000)  (0.000)  (0.000)  (0.000)  (0.000)
Average turnover per trade ir(08/2005 - 08/200¢ 0.000%**  0.000**  0.000***  0.000** 0.000***
(0.000) (0.000) (0.000) (0.000) (0.000)
Average market-adjusted ret.(08/2005 - 08/2006) 0.00: 0.00: 0.00z
(0.697)  (0.485) (0.485)
Idiosyncratic variance sha(08/2005 - 08/2006) 0.009*** 0.009*+*
(0.000) (0.000)
Sharpe rati(08/2005 - 08/200¢ -0.053***
(0.000)
Passive share in (after period) -1.08¢
(0.368)
Constant 1.256%*  1.297%*  4.447* 46077 4,637 3.562%* 4.4 14%* 35620

(0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000) .0QO)

Observations 924305 924,305 814,027 814,027 814,027 814,027 814,027 4,041
R-squared 0.013 0.013 0.020 0.041 0.041 0.042 0.042 0.042
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Panel B: Alpha from selection (MSCI)

Alpha from selection (1-factor MSCI)

Dependent variable () (2 [©)] (4) (5) (6) (7) (8)
Dummy user -1.493* -1.463* -1.191 -1.236 -0.585 -0.863 -0.191 -1901
(0.024) (0.025) (0.177) (0.199) (0.499) (0.305) (0.855) .370)
Dummy male 1.615%* 1.549%* 1.199** 0.967** 0.943** 0.563** 0.9 43***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Age -0.022** -0.003 -0.001 0.004 0.018** -0.012* 0.018***
(0.000) (0.685) (0.873) (0.496) (0.001) (0.041) (0.001)
Dummy low wealth -0.903*** -0.757** -0.567** -0.234** -0.234* -0.151* -0.234**
(0.000) (0.000) (0.000) (0.012) (0.012) (0.091) (0.012)
Dummy high wealth -0.785*** -0.991** -0.588*** -0.534** -0.469*** -0.676*** -0.469***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Length of relationship 0.329%* 0.506** 0.234** 0.235** 0.362*** 0.235"*
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Average log portfolio valu(08/2005 - 08/2006) -1.222%* -1,522%*  0.04¢ 0.456*** -0.168** 0.456™*
(0.000) (0.000) (0.451) (0.000) (0.006) (0.000)
Risky share(08/2005) -0.002** -0.002*** -0.002** -0.002*** -0.002*** -0.002***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Portfolio turnovei(08/2005 - 08/2006) 22.836** 10.100%* 7.191** 16.683** 7.191**
(0.000) (0.000) (0.000) (0.000) (0.000)
Average number of trad(08/2005 - 08/2006) 1.108%* 0.414** 0.377** 1.038** 0.377**
(0.000) (0.000) (0.000) (0.000) (0.000)
Average turnover per trade i(@&3/2005 - 08/2006) -0.000** -0.000* -0.000*** -0.000*** -0.000***
(0.000) (0.081) (0.000) (0.000) (0.000)
Average market-adjusted ret,(08/2005 - 08/2006) -0.526%** -0.520*** -0.520%*
(0.000)  (0.000) (0.000)
Idiosyncratic variance sha(08/2005 - 08/2006) 0.074*** 0.074%*
(0.000) (0.000)
Sharpe rati(08/2005 - 08/2006) -1.682%+
(0.000)
Passive share in (after period) 0.86!
(0.837)
Constant 1.001%*  1.110%* 10.443*** 9.404** -7.223** -15.830"** 3.268*** -15.830***

(0.000)  (0.002) (0.000) (0.000) (0.000) (0.000) (0.000) .0QO)

Observations 924305 924,305 814,027 814,027 814,027 814,027 814,024,081
R-squared 0.050 0.051 0.050 0.085 0.328 0.333 0.165 0.333
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Table A6
Does the use of index-linked securities improve retns on timing and selection? A difference-

in-differences test in event-time against all nongers using a CDAX model

Table 5 reports estimates of a pooled regressiotherchange of returns on timing (Panel A) and siceelection
(Panel B). Returns are computed using a CDAX mdéalelompute daily weights and factor (market) nesur The
focus of the table is on the variable Dummy usat th equal to 1 if a client starts using indexkéid securities. At
each of the 252 switching dates, we constructlacfaks-section of all users switching at a spedfite and of all non-
users; subsequently, we pool these cross-sectidrish results in 924,305 observations. All investor which we
have position statements in every month of our $amperiod are included in this regression. Addiéity, the model
controls for several other independent variableglvlre measured prior to the first use of indekdd securities by
an investor (08/2005 - 08/2006) or time-invariaatiables (08/2005). The independent variablegtadollowing: a
dummy that is equal to 1 if a client is malugnmy malg the age of a clientAge, a dummy that is equal to 1 if a
client falls into categories 1 to 3 of a micro-gesgghic status rating by an external ager@yrimy low wealth a
dummy that is equal to 1 if a client falls into egries 7 to 9 of the micro-geographic staidarimy high wealth
years the client has been with the bahkngth of relationship the average risky portfolio value of the custome
(Average log portfolio valyethe proportion of risky assets in the accolrisKy sharg the average portfolio turnover
per month Portfolio turnove), the average number of trades per momheftage number of tradgsthe average
volume per trade in €Average turnover per trade in),&he idiosyncratic variance shatdi¢syncratic variance shaje
the Sharpe ratioSharpe ratiy and the share of index-linked securities in tbefplio (Passive share in % P-values
are computed using Driscoll - Kraay standard eramid are presented in parentheses. R-squareds\atdenumber of
observations are reported as well. Three star§ (f&note significance at 1% or less; two starg (&note significance
at 5% or less; one star (*) denotes significancE& or less.

Panel A: Timing (CDAX)

Timing (1-factor CDAX)

Dependent variable () (2 3) (4) (5) (6) (7) (8)
Dummy user -0.770%* -0.784** -0.770** -0.767** -0.762** -0.809*** -0.738** -0.595*
(0.000) (0.000) (0.003) (0.007) (0.007) (0.004) (0.008) .076)
Dummy male 0.087**  0.036  0.117** 0.115** 0.111** 0.100** 0.111**
(0.012) (0.252) (0.000) (0.000) (0.001) (0.004) (0.001)
Age -0.009***  0.000 0.000 0.000 0.003*** 0.000 0.003**
(0.000) (0.677) (0.488) (0.448) (0.000) (0.821) (0.000)
Dummy low wealth 0.094** 0.157** 0.110** 0.112** 0.112** 0.121** 0.1 12**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Dummy high wealth 0.177¥* 0.181** 0.095** 0.096** 0.107** 0.093** 0.1 07***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Length of relationship 0.044*  0.005 0.003 0.004 0.001 0.004
(0.000) (0.175) (0.304) (0.260) (0.729) (0.261)
Average log portfolio valu(08/2005 - 08/2006) -0.364%* -0.290%** -0.278** -0.209*** -0.253*** -0.209**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Risky share(08/2005) 0.000** 0.000*** 0.000** 0.000** 0.000** 0.000**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Portfolio turnovel(08/2005 - 08/2006) -5.310%** -5.405%* -5.899** -5 478** -5 899**
(0.000) (0.000) (0.000) (0.000) (0.000)
Average number of trad(08/2005 - 08/2006) -0.220%* -0.226*** -0.232%* -0.222*** -0.232***
(0.000) (0.000) (0.000) (0.000) (0.000)
Average turnover per trade ir(08/2005 - 08/2006) 0.000*** 0.000** 0.000*** 0.000*** 0.000%*
(0.000) (0.000) (0.000) (0.000) (0.000)
Average market-adjusted ret.(08/2005 - 08/2006) -0.00¢  -0.00: -0.00:
(0.107)  (0.263) (0.263)
Idiosyncratic variance sha(08/2005 - 08/2006) 0.013*** 0.013**
(0.000) (0.000)
Sharpe rati(08/2005 - 08/2006) -0.046%*
(0.000)
Passive share in (after period) -1.18¢
(0.319)
Constant -0.997%* -0.708** 2,242*** 2.366** 2.242** 0.780** 2 .199%* 0.780**

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) .0Q0)

Observations 924305 924,305 814,027 814,027 814,027 814,027 814,024,081
R-squared 0.039 0.039 0.047 0.074 0.075 0.077 0.075 0.077
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Panel B: Alpha from selection (CDAX)

Alpha from selection (1-factor CDAX)

Dependent variable () (2 3) (4) (5) (6) (7) (8)
Dummy user -1.814%* -1.7647* -1.672** -1.716"* -1.068 -1.203* -0.63 -1.091
(0.006) (0.007) (0.038) (0.041) (0.130) (0.079) (0.447) .218)
Dummy male 1.658** 1.585** 1.234** 1.003*** 0.991** (0.593** (.9 91**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Age -0.010* 0.014** 0.015** 0.020*** 0.027** 0.004 0.027*+*
(0.081) (0.030) (0.020) (0.002) (0.000) (0.565) (0.000)
Dummy low wealth -0.974%* -0.795** -0.604*** -0.272** -0.272"* -0.184** -0.272**
(0.000) (0.000) (0.000) (0.003) (0.003) (0.038) (0.003)
Dummy high wealth -0.816™* -1.019** -0.616*** -0.562*** -0.531*** -0.704*** -0.531***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Length of relationship 0.318** 0.495%* 0.224** (0.225** (0.350** 0.225"*
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Average log portfolio valu(08/2005 - 08/2006) -1.361%* -1.668** -0.103"  0.09: -0.303** 0.09:
(0.000) (0.000) (0.052) (0.111) (0.000) (0.111)
Risky share(08/2005) -0.002*** -0.002*** -0.002*** -0.002*** -0.002*** -0.002***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Portfolio turnovel(08/2005 - 08/2006) 22.700%** 10.016*** 8.612%* 16.495** 8.612**
(0.000) (0.000) (0.000) (0.000) (0.000)
Average number of trad¢08/2005 - 08/2006) 1.110%* 0.419"* 0.401** 1.040** 0.401**
(0.000) (0.000) (0.000) (0.000) (0.000)
Average turnover per trade if@3/2005 - 08/2006) -0.000*** -0.000 -0.000*** -0.000*** -0.000***
(0.000) (0.236) (0.000) (0.000) (0.000)
Average market-adjusted ret.(08/2005 - 08/2006) -0.524%* -0.521%* -0.521%
(0.000)  (0.000) (0.000)
Idiosyncratic variance sha(08/2005 - 08/2006) 0.036** 0.036**
(0.028) (0.028)
Sharpe rati(08/2005 - 08/2006) -1.696%*
(0.000)
Passive share in ((after period) -0.61%
(0.867)
Constant 0.590*  0.102 10.699%* 9.722%* -6.836**-10.992%* 3.534*** -10.992***
(0.029) (0.803) (0.000) (0.000) (0.000) (0.000) (0.000) .0QO)
Observations 924,305 924,305 814,027 814,027 814,027 814,027 814,024,081
R-squared 0.102 0.103 0.099 0.134 0.371 0.372 0.213 0.372
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