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Résumé : La stratégie d’investissement régulier est fréquemment proposée par les intermédiaires financiers dans le cadre
de placements de long terme sur les marchés financiers. Pourtant, les arguments théoriques, issus de la finance
traditionnelle, démontrent son caractére sous-optimal. lls ont de plus été renforcés par les résultats des exercices de
simulations et les calculs empiriques. L’alternative habituellement testée qu’est Iinvestissement initial de I'intégralité de
la somme fournit de meilleurs résultats en termes de rentabilité ou de critéres rentabilité-risque dans la majorité des cas.
Majorité ne signifiant pas exhaustivité, nous confirmons dans le cas francais qu’une performance supérieure de
’investissement régulier vis-a-vis de l'investissement unique est observée sur le seul critére de rentabilité dans un peu
moins d’un tiers des cas. Nous montrons qu’une variable de PER ajusté a la Shiller (2000) permet de guider I'investisseur
dans son choix entre les deux stratégies.

Abstract : Even if the dollar-cost averaging (DCA) investment strategy is believed to perform poorly when confronted
with simulations, estimates and standard financial theory, this strategy has been shown to outperform a lump sum (LS)
investment on the stock market in a small number of cases. We find similar results for the French market when
considering an eight year investment, which is a usual minimum investment period on stock markets in order to benefit
from tax incentives. The LS strategy dominates the DCA in about 70% of cases, which keeps a DCA strategy opportunity
open in some financial market conditions. As far as we know, these initial conditions have never been studied. We find
that both the net excess return of the LS investment over the DCA and the probability of outperforming can be predicted
by the value of the cyclically adjusted price earnings ratio as defined by Shiller (2000). High price market ratio levels could
then justify using a DCA strategy.
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When should a French Investor use a Dollar-Cost Averaging
Strategy?

1. Introduction

Appearing probably during the 1940s, the principferegular investment, usually called
dollar-cost averaging (DCA) strategy, consistspiiting up investments on a risky financial
market or a financial asset at regular intervalse Of the main objectives of this strategy is to
avoid entering the market at the worst period, hefore a dramatic price fall. This method
also allows more assets to be bought when thespaeelow and less when they are high, so
that the average buying price is smaller than therame of the quotations. The results are
often compared to those of an initial investmenthaf whole amount, called lump-sum (LS)
investment. For example, the choice between DCA lafdinvestment strategies can be

crucial in the case of an inheritance or lottergmimgs.

Nowadays, this strategy is still recommended by tnfosncial intermediaries and the
financial press. This is because, beyond the tvagames that we have just mentioned, the
DCA investment creates a good correspondence Wwliming of the households' incomes
and thus their financial saving. Furthermore, th@pficity of the method reduces the

participation cosfsas the choice of when to enter the market becamiesportant.

The DCA strategy has been criticized in differerdaysa: First, Constantinides (1979) in a
standard reference’ article insists on two essktiteoretical arguments. The first is that an
automated investment process tends to negledhalinformation that can be obtained after
strategy activation. Thus, at any time except thgai point in time, the structure of the
portfolio does not reflect all the information aahile and therefore is suboptimal. Second,
the use of a DCA strategy makes the financial wieddétpendent on its initial structure, with

the same consequences.

Most of the time simulations also lead to negatigsults. The seminal article of Rozeff
(1994) does not only show the mean-variance sugriaf a LS investment but also that the
greater the investment duration, the higher theaathge. Knight and Mundell (1993) use

1 The participation costs correspond to the time #mal efforts that must be engaged to build up a
portfolio (see for example Allen and Santomero, 200



Monte Carlo simulations types. They extract paramsefrom the NYSE index and use
different risk aversion coefficients and investmelurations. DCA strategy is shown to
always give the worst results 1) in terms of wtilithen compared to the LS investment and
2) than a strategy which would consist in maintagnan optimal part of the financial wealth
invested in the risky portfolio. A few years lat@&heysekera and Rosenbloom (2000) confirm
that the DCA is more likely to underperform. Thisngral agreement was disrupted by
Brennan, Li and Torous (2005) who obtain divergesults for investments running from 1
to 6 years. They show that, with the exceptionhef tnost tolerant investors towards risk,
DCA will give more satisfaction that LS since théher investors should not maintain their
whole investment in the risky portfolio. Furtherrapwhen dealing with the acquisition of a
single new equity, whether it is added to an exgstmarket portfolio or not, a regular
progressive integration gives better results. &l#tter case, this could be the consequence of

the sub-optimality of a single-asset portfolio.

This latter contribution is an exception: on thanstard portfolio theory and expected utility
frameworks, the regular investment is seen as aoptimal strategy. However, note that the
utility function of the investor has been revisiteder the last few years through behavioral
finance. In this way, Statman (1995) proposes aesuof various approaches of behavioral
finance, particularly the prospect theory of Kahaenand Tversky (1979) and the regret
theory (Bell, 1982, Loomes and Sugden, 1982) tofyuthe use of a DCA strategy.

Finally, statistical tests on historical market adgenerally confirm the inefficiency of the
regular investment. Williams and Bacon (1993) fibdtter results for LS investments
compared to DCA for a one-year investment on theeAcan market from 1926 to 1991 in
about two thirds of cases. Those results are cabpamwith the returns on investment in
government and corporate bonds (Baemd alii, 1997). Concerning France, for a one-year
investment on the CAC40 index, with a rate of 4% tfee non risky asset, Haguet (2009)

obtains roughly the same proportions of higherrrestdior the whole initial investment.

All of those results mainly reflect the existendeaopositive risk premium on the equity
market. That is why, when maintaining a fractionhig financial wealth on the non risky
asset, the investor does not benefit from this premOn the other way, the experiments also
generally show that the DCA strategy is less rislan LS. However Rozeff (1994) finds that,
for an identical benefit, the DCA investment isfact more risky than the initial global



investment. In the French case (Haguet, 2009)Strepe ratio, which includes both risk and

return criteria, is superior for the LS strategyp6?o of the cases.

Beside the main average results, most of the alonks show that the LS strategy never
systematically outclasses the regular investmemis Tis why further research on the
conditions for this domination must be carried aod such is the objective of this article. Our
study deals with the French market, for which wevin@ve enough historical dat® observe

various market conditions (stagnation, strong lanll bear periods). Séjourné, 2006, found
that the French investors have a strong home hias the analyzed period; therefore we

focus our analysis exclusively on the domestic ratark

When considered in more detail, we realize thatvidréous statistical experiments reviewed
above are not appropriate for dealing with the oppuaties faced by the French investors
Particularly, in France, DCA strategies are offeo@@r a longer period of time within long
term saving products such as life insurance coisr@&mnployee saving schemes or personal
equity plans. There is nothing uncommon about figda regular investment strategy offered
for an infinite period: the saver will invest thense amount every month (term) as long as he
holds the financial product. In the latter cases difficult to define an investment period for
our tests. One solution consists of choosing theafi expiration datd,e. the moment after
which the benefits from the financial product beeotax-free. Concerning the very popular
life insurance contracts and personal equity plams, occurs after an eight year holding
period. Just like in most of the experiments listed study the return on investment initially
made on a risk free asset (the three months ratey mur reference) and progressively
transferred into equities on the French marketyementh. The result is compared to that of a

LS investment.

The second section describes the DCA investmenhodeand the choice of indexes and
benchmark data. In section 3 we analyze the statisesults for these strategies. Considering
the strong variation observed on the French fir@nenarket, non-systematic over-
performance of one type of investment over the roih@xpected. In such a case, finding a
decision-making variable is of the utmost impor&gana Section 4, we explain our choice for
the cyclically adjusted price earning ratio. Thneated results are presented in Section 5 and

Section 6 concludes.

2 since 1988 for the CAC40 index

3 Testing the DCA strategy’s interest over a relatshort period of time is due to the existence of
one-year investment mandates for several Americand$ (Milevsky and Posner, 2003).



2. The DCA investment method and the choice of data
When they want to invest in stocks, French savereacouraged to keep their portfolio for at
least eight years. This is because the two maette assets are life insurance products and a
peculiar special equity plaflan d’épargne en actions - PEANn both cases, taxes decrease
over time and optimal fiscal management reachesoiliest level after an eight year holding
period. At that time, an investor holding a lifesimance contract can choose between a small
taxation of 7.5% on benefftgwith an exemption of €4,600 per adult in the redwdd) and an
integration of the benefits into his fiscal yield.the case of the PEA, the gains become tax-
free after five years but any withdrawal will ledclosuré. Only after three more years can

the investor benefit from the free management ploitfolio.

This fiscal treatment is the main reason for ouwich of the investment period. For both
products, long term DCA strategies are offeredawess. Most of the time, these strategies
have no pre-defined limit, but we will considertthsince the investor is encouraged to start
profiting from his investment after eight years, rhay stop the process of accumulation at
that time. In addition, since the investors aredily encouraged to maintain the dividends
inside their PEA or their life-insurance contraate will consider that the dividends are

reinvested, or in other words that the gains apialzed.

We consider an investment of €12,000. The DCA etpatonsists of the regular purchase of
shares for €125 every month during the eight ypared. The remaining amount is invested
on a risk free asset, for which the return is basedhe three-month market rate. The return
from this investment {a) is compared to that obtained with an initial istreent of the
whole amount on the stock markatsfr The observed variable is the net excess retutheo

LS investment over the DCA. @ - I'bca)-

Although the financial education of French housdhdias been greatly improving since the
mid 80’s (which is partly a consequence of the gtigation of banks and insurance
companies), and despite the birth of the Eurozore the opening of a liberal European
financial market created new opportunities for dsfecation, with or without exchange rate

risk, the portfolio of most French individual direcoskholders remains mainly characterized

by an important home bias. According to the 2007ST8bfres survey, only 27% of these

4 35% before 4 years; 15% between 4 and 8 years.

5 Before 2 years, a taxation of 22.5% will occur the benefits for any withdrawal. This rate lowers
to 18% between 2 and 5 years.

6 See Schoenmaker and Bosch (2008) for an analysilseoconsequences of the creation of a single
currency on portfolio structure (all investors).



stockholders were holding equities from foreignrmft Furthermore, when looking to the
invested amounts, the 2009 financial accounts fiben Bank of France show a 93%
investment in local listed shares! Of course, timternational diversification may pass

through mutual funds. This could be explained bg thcreasing offer of international

financial products (the last step being the emeargef a multitude of exchange traded funds),
and by the interest of French investors in redusiggificantly their participation costs when

trusting a professional manager with their fundgested abroad. However Boutillier and
Séjourné (2009) show that this phenomenon is ktillted: among the 24.8% of their

portfolio invested in listed shares in 2003, botfectly and through the different types of
funds, only 20% was oriented towards foreign shares

This information has led us to consider that thesentative investment was a domestic one,
i.e. a classical investment on the French domestic etark line with this approach,
concerning the three month rate, we use the thdhsa French PIBOR rate until the end of
1998, and the three months Euribor rate from Jgnt809. The historical index for the
French stock market is the CAC40, which was fitgtlished on the 31December 1987 with
an initial level of 1,000 points. This allows ussiudy the investments on the French market
from the first opening day of January 1988 unt #nd of December 2008. Since we work on
an eight years investment, the first result is ioleih on the closing day of 1995 and our
sample is comprised of 3,388 daily observationsteNalso that the type of investment
considered requires the analysis of the CAC40 divil$ being reinvestéd

As observed on Graph 1, this large period is chearsed by dramatic variations in the CAC
40. After a relatively calm period of growth uritile end of 1996, just like the major indexes
of the various financial places around the wore, ghaph shows a series of sharp peeks - for
example with the bubble generated by the new tdogres at the end of the nineties - and
deep troughs corresponding firstly to the explosibrthis previous bubble, and later to the
consequences of the subprime crisis. Turning tothhee month rate, we note its irregular
tendency to decrease during our period of referéHais was particularly the case in the mid-
nineties, just after the exchange rate crisis &219hen the Bank of France had to increase

interest rates in order to maintain the Frenchdiaside the European Monetary System.

These variations are of course of great interestitaeexperiment since the results are obtained
in very different market conditions. On the one dyasome of them take into account the

7 Source: Euronext



extraordinary rise of the market during the niretd, on the other hand, our last results

occur at the end of the so-called « lost decad®8(-2009).

< Graph 1:Market conditions: CAC40 index and CAC40 indexhndividends reinvested

(left),
3 months rate (%, right)>
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3. The statistical results.
Over our sample period, the LS investment on thenélr market
outperforms the DCA one in 69.4% of the cases (kBrap with a high
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annual return between 2% and 6% (Graph 3). Rembrkifie LS investment has produced a

better result for any initial investment made betwéhe 3 August 1990 and the 28April

1998. This result, which can be considered as fitgnit over such a long period, is of the

same order of magnitude as the results obtainggrdyious studies. Confirming that, using

only the return criterion, the LS strategy leadshie majority of cases but not systematically.

Nevertheless, a rate of nearly 70% is a little brgthan the results mentioned above. This

could be explained by our eight years period okstinent. The probability of obtaining a

positive risk premium may increase with a longarqee



<Graph 2:Comparison of the returns for DCA, LS
and three month rate investments (%)>
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Of course, a 70% higher return for the LS investimeould also be associated with dramatic
results for the remaining caseg,when the DCA strategy is dominating. Such is hetdase:

Graph 3 (and Appendix 1) show that the extremetpane of the same order of magnitude
(between 7 and 8%), and the average of the nesexeturn of the LS investment (3.66%) is

superior to the average of the net excess retuitmeoDCA (2.30%).

We observe also that during three periods of §jrtiee return for the DCA investment has
been smaller that a simple investment at a threettmarate. This could be explained 1) by
the high levels of the interest rates and 2) aftamatic shortfalls of the stock market prices.
But concerning the latter explanation, note that ! investments under-perform the three
months rate investment less often than the DCA (@ddes instead of 1,082 out of 3,388

observations).

8 Investments starting in 1988 until the end of thear; then investments made between July 1994
and May 1997; and finally those beginning during thst semester of 2000.



<Graph 3: Frequencies associated with (g - rpca)>
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Dealing with the average return (Table 1), we fandesult of 7.31% for the DCA strategy,
which is about 180 basis points below the averdgthe total return of the CAC40. Not

surprisingly, this lower result is compensated tyaller risk: 16.90 instead of 25.96 for the
LS strategy. The DCA investment is less risky letims are lower. Note also that both
strategies are more risky and produce a betterrréhan a simple investment on a three
month money market rate over the period.

Table 1: Main statistical results

Average Average risk Sharpe | Probability
return (%) (variance) ratio of loss (%)
. DCA 7.317 16.897 .603 .590
investment
LS Investment 9.155 25.962 .848 6.995
3 months 4.83 3.14 : 0
interest rate

The number of observation is equal to 3,388, thlteyears investment results being observed fragth of
December 1995 to the 3December 2008.

9 See Appendix 1 for further statistical results.
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When calculated on these average values, the Sharpe of the LS investment is
significantly higher than the DCA (Table 1). In ethwords, when taking the risk into

account, a DCA investment on the French market npeaorms a global initial investment.

Another interesting point is that, when analysimg tesults within a loss aversion behavioural
frame (a characteristic of the Kahneman and TvesgRyospect theory), note that the risk of
obtaining a negative result is small when dealinttp the DCA investment (Table 1). Only 20
observations had a final amount inferior to thdiahiinvestment of €12,000. This gives a
probability of a 0.6% negative return, which isywearuch lower than the probability of losing

money when making a LS investment (nearly 7%, 23itp).

4. The regression model

Since, as expected, the DCA outperforms the LSsimvent in terms of return in nearly one
third of the cases, we try to identify initial fau@ble conditions for adopting this strategy.
More precisely, we want to see whether some madaditions could be used as a decisional
variable. Considering previous studies on the likween stock market prices and future
returns, we opt for a measure of the price-to-egi(P/E) ratio as a main explanatory
variable. High levels of this ratio are a sign loé bver-evaluation of the market and allow us
anticipate a bearish correction towards potentiplildrium levels. Even though price-to-
earnings ratios may be poor predictors for shartstock returns (Fisher and Statman, 2000,
Trevino and Robertson, 2002), various studies oredgan or international data have shown
interesting relationships for long term investme@ampbell and Shiller (1998), Trevino and
Robertson (2002), Fisher and Statman (2000), Wdigaua Irons (2007) find that historically
very high P/E ratios are followed by low long-temeturns (between five and ten years
according to the various tests) and mostly thatRe ratio could perform well in predicting
these returri8. Since our investment stretches over eight yeaesintroduce such a criterion
in our empirical approach. The smaller the P/Eordtne better the LS investment strategy
should be, since investing the overall amount @avésng period of time would bring more
profits (dividends plus capital gains). This leads to use a P/E ratio measure as an
explanatory variable, anticipating that the highiee price of the market, the smaller the

excess return (& - rpca) should be (possibly negative).

10 This concept of forecasting was discussed at the ef the nineties and the beginning of the

century (see for example Shen, 2000), predictipeesistence of higher levels of P/E ratio, possibly

associated with increasing returns. The two finahcrises during the last decade prevented us from
observing this.

11



Nevertheless, taking into account the interestimgkwby Campbell and Shiller (1988),
showing that the traditional P/E ratio is affecteg unexpected and unpredictable specific
considerations, we prefer to turn to the definitminthe ratio given by Shiller (2000): the
cyclically adjusted price earnings ratio (CAPERprtRularly interesting for long term
specifications, this definition is also constructesing real values. T being the last value of
the Consumer price index, and the MBMAeing the moving average over ten years, we will
calculate CAPER for the French market with thedwihg formula:

CACAC*CPI,
CAPER: [ CPl.

CAAQ|,
P/E ] CPL
CPI.

MBA,

As the Consumer Price Index (CPI, source: Insequislished monthly, CAPER is first
compounded on a monthly basis. Then, we employ @Accspline method in order to
determine a daily frequency of our explanatory afsle. Moreover, since the use of the
MBA 10 makes us lose ten years of data, we extrapolatexqlanatory variable backwards,

using a VAR model with two dependent variables:dhserved P/E ratio and CAPER.
CAPER.=¢+> ;CAPER +> rP/E_+¢

8, u andt being the regression coefficients.

When studying the overall series (th8 danuary 1988 to the 31December 2008), the
average level of CAPER is 19.57%, varying betwe®1® and 38.05%. Unsurprisingly, it
follows the P/E ratio series (Graph 4), but gergrah a higher levél. This may be due to
the use of a moving average for the denominater rising market. Then, the highest values
are obtained during the first months of 2000, hefbre the explosion of the financial bubble,
and the lowest values are observed at the encedrthlysed period (2008).

11 Mean of the P/E ratio: 16.23%.
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< Graph 4: P/E ratio and CAPER>
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Two types of equation are being tested. Since tiser® specific investment day during the
month common to all financial planners, these regjoms are tested on daily data. The first
one, which uses the traditional time-series ecotoools, deals with the net excess return

of the LS investment over the DCA{r rpca). The form of the equation is:

(Fis=Foc) =@+ BLCAPEF o * & (A)

with:

LCAPERgy: Log-value of the cyclically adjusted price-eagsnratio (delay of eight
years);

&: Random variable (normally distributed);

o andp: Regression coefficients.

The anticipated net excess return may not be tie @tteria for helping savers in their

investment choice. We mentioned in section 1 thstexce of specific behaviours (prospect
theory, regret aversion...) that could justify a céenpentary approach in terms of probability
of loss. For example, an investor with high loseraon, taking one of the investment
techniques as a benchmark could become disappoadted observing the result of his eight

years investment based on the other strategy ibdmehmark outperforms his investment.

13



Then the crucial question would not deal with retualues but with the probability that one
of the investments will outperform the other. Tleeand equation will test the probability of
obtaining a better return for the DCA than for ttf& investment, depending upon the initial

market conditions. The probit model’s type is venittin the following way:
(Pr(r oca>r 1s)=1) =7+ 1 LCAPER .. * ¢, ®)

with y andi the regression coefficients, asiga random variable (normally distributed).

5. Econometric analysis
According to three different tests (Table 2), thed@yenous and exogenous variables in
equation (A) are 1(0). Note also that the testsedsonaliti? and the tests used to detect
cycless have all failed when studying the spread betwéenréturns of both strategies. As
our objective is to find values of CAPER which abtlelp in order to choose between a DCA
and a LS investment, we first test equation (A)hwevel data. The long term regression
offers an expected result since the net excessnraifian LS investment is negatively
correlated with the level of CAPER (Equation 1 iable 3). The smaller the initial price of
the market, the higher the excess return of a gliolvastment over a DCA should be on the
French stock market after an eight years periodottumately, even if the R-squared reaches
a high value (0.97), the level of the Durbin-Watdeast indicates a high correlation in the
residuals. The graph (see appendix) also showsdad{ibreakage in the predicted series, the
first part appearing smoother than the last. Thisonfirmed by the Chow test, and the

CUSUM test allows the detection of three breakagsatp (Appendix 2).

<Table 2: Stationarity tests>

(ris - 'oca) LCAPER
Test Test Stat P-value Test Stat P-value
Witd.Sym -2.72 0.18 -2.40 0.36
Dickey-Fuller -2.73 0.22 -2.42 0.37
Phillips -27.93 0.01 -11.88 0.32

We then turn to an error correction model (ECME(Eguation 2 in Table 3 and Appendix 3).
A satisfying R squared is obtained (0.82) and thkiev of the Durbin-Watson coefficient

12 ACF tests (auto-correlation function) and PACF ¢ auto-correlation) on TSP software.
13 Spectrum analysis on SAS software.
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(2.00) shows the absence of autocorrelation. TheanGhst and the CUSUM one do not show

anymore breakages in the estimation.

The long term equation obtained from ECM givesfdtlewing specifications:

(F s =T oer), = 3922 - 1261LCAPER

A negative impact of the cyclically adjusted praarning ratio is confirmed. In other words,

the higher the price of the market, the less istesdS offers over a DCA investment.

<Table 3: Main estimated coefficients for the various spefications!4.>

Expl. variable Coef| t-stat R? D-WChow test
. o 40.41| 241.68
Equation 1 LCAPER 008 12 86| =237 40 0.97| 0.28 34.57
a 1.32 2.45
(ris-rocay-1 -0.40 | -14.47
: A((ﬁ_s-rDCA)_z-(rLs-rDCA)_4) 0.19 6.37
Equation 2 82| 2. .
quation (MLs-Toc) 4 036 1258 0.8 00 5.03
ALCAPER.2088 -2.10 | -2.87
LCAPER.2090 -0.42 | -2.47

Number of observation: 1304 in equation 1 and li%juation 2

Turning to the probability of obtaining a betterrfjpemance for the DCA investment
depending upon the initial market conditions (emumB), we obtain a confirming result with
a Probit estimate (Table&) The higher the cyclically adjusted price earmiatjpo the greater
the probability of obtaining, eight years laterpetter return with a DCA than with a LS

investment.

<Table 4: Probit estimate (Dependent variable: Proba (ca>r.s) = 1)>

Parameter St. estimate errof t-stat P-value Malr giffiact
Y -90.52 8.92 -10.15 ** [.000] -4.20
LCAPER 2088 28.71 2.82 10.18 ** [.000] 1.33

Number of observations = 1304
Number of positive obs. = 559
Scaled R-squared = 0.94

14 Ssee Appendix 2 (equation 1) and Appendix 3 (eguma®) for further results.
15 A Logit estimate gives very closed results.
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Log Likelihood = -109.6

Fraction of Correct Predictions = 0.96

6. Conclusion

The dollar-cost averaging strategy is still deveigpn the portfolio management of French
investors'. Being already offered in traditiondé linsurance and personal equity plans, this
investment rule is now available on the specifitreenent savings market. The strategy is
often adopted by default, since investors do nottw@take the risk of entering the market at
a bad moment and have no real estimates of futimeks movements. Yet it has been
demonstrated that the strategy is outclassed bgnp sum investment, both on the traditional

financial theory field and in cases of simulatiamsl calculation.

We also find a dominance of the return of the lusom investment on the French market
when comparing both strategies in the case of gint gear investment, and when calculating
the average Sharpe ratio. But the DCA strategy Idhaot be completely eliminated for two
reasons. Firstly, DCA investment generates a losability inferior to the LS. Thus, when
considering the prospect theory, this strategyamalssibly be of interest to investors facing
loss aversion. Secondly, the DCA strategy offebeter return than the LS in about 30% of
cases. This latter result drove us to find an exgilary variable for the net excess return of LS
over DCA. Our estimates show that thelically adjusted price earnings ratio of the kedr
can be usefully introduced to explain this sprdad also a good explanatory variable in a
Probit model: the cheaper the market, the highemtiobability of observing a higher return
for a lump sum investment after eight years. Thi@sacurrent level could then be calculated
when investors have to make a choice between tbestmtegies. In fact, instead of being
systematically offered to investors, the DCA siggtahould be kept for high price market

situations.
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Appendix 1: Statistical Results (Table 1).

(ros) (roca) (ram (ris - 'oca)
Observations 3388 3388 3388 3388
Mean 0,155141 | 7,316843|  3,42372% 1,838299

1 - 0,
Confidence -95,000% | g gg350g | 7178380 3,39348%  1,72634s

Confidence +95,000% | g 376775 |  7.455306| 3453974  1,950210

Median 8,585588 | 6,910662|  3,441400  2,453361
Minimum -6,52339 | -1,11020 1,95700 -7,15116
Maximum

20,88663 16,07169 5,39000 7,82926

1rst Quartile 7065315 | 3,535954| 2.663000  -0,626244

3rdQuartile 11,88342 | 10,66345|  4,04450|  4,41673

Centile 10,000 411046 2 68267 213500|  -2,26460

Centile 90,000 16,60129 | 13,05517|  4,75600|  5,90742

Range 2741002 | 17,18189 3,43300 14,98041

Inter-quartile Intervals 4818105 | 7,127495| 1381500  5,042973

Variance 25,96222 | 16,89686|  0,80608/  11,03781
Standard deviation 5,095313 4,110580 0,897817 3,322319
Kurtosis -0,284564 | 0,382314|  0,079693  -0,565452

Kurtosis standard dev. | 45064 | 0,042064| 0042064  0,042064

Skewness 0,732029 | -0,969555  -0,965968  -0,355538

Skewness standard dev.

0,084103 0,084103 0,084103 0,084103
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Appendix 2: Equation 1 in Table 3
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Appendix 3: Equation 2 in Table 3

Mean of dep. var. .120118
Std. dev. of dep. var. 644742
Sum of squared residuals 96.5063
Variance of residuals .074638
Std. error of regression 273199

Test value P-value
R-squared .821141
Adjusted R-squared .820450
LM het. test 5.00267 * [.025]
Durbin-Watson 2.00138 [<.587]
Breusch/Godfrey LM: AR/MA1 .017856 [.894]
Breusch/Godfrey LM: AR/MA2 3.42561 [.180]
Ljung-Box Q-statisticl .865657E-03 [.977]
Ljung-Box Q-statistic2 .488623 [.783]
ARCH test 41.2258 **1.000]
CuSum test 516211 [.602]
CuSumSq test 243178 **[,.000]
Chow test 5.03993 ** .000]
Chow het. rob. test 5.91438 ** [.000]
LR het. test (w/ Chow) 153.303 **1.000]
White het. test 187.026 **[.000]
Breusch-Pagan het. test 61.9047 ** [.000]
Jarque-Bera test 432.817 **[.000]
Shapiro-Wilk test .971646 **1.000]
Ramsey's RESET2 .840642 [.359]
F (zero slopes) 1187.24 **[.000]
Schwarz B.I.C. 176.177
Akaike Information Crit. 160.669
Log likelihood -154.669
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