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Abstract

In this paper, we test the weak-form stock market efficiency for the Tunisian stock market (TSE). Our empirical
approach is founded on the analysis of the behaviour over time of the Hurst's exponent. Thus, we computed the
Hurst's exponent using a “rolling sample” with a time window of 4 years. The sample data covers in daily frequency
the period (January, 1997- October 2007). Since the classical R/S analysis is strongly affected by short-range
dependencies both in the mean and the conditional variance of TSE daily volatility, daily stock returns were filtered
using the traditional AR-GARCH(1,1) model. Our results for Hurst's and filtered Hurst's exponents behaviour analysis
show a strong evidence of long-range dependence with persistent behaviour of the TSE. However, during the last two
years, the filtered Hurst's exponent seems to exhibit a switching regime behaviour with alternating persistent and
antipersistent behaviour but where it was somewhat close to 0.5.The nonparametric statistic approach results reveal
that some TSE reforms including the launching of the Electronic quotation system on April, 1998, the fiscal regime for
holdings, the security reinforcement laws, the legal protection of minority shareholder may play a role in understanding
the Hurst's exponent behaviour over time
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1. Introduction

Informational efficiency is a key concept joiningpsk markets, financial liberalization and
economic growth in emerging countries. More speaily, the weak form efficiency market
hypothesis (WFEMH) stipulates that all the inforibatafferent to a given financial asset is
already reflected on its current price. Conseqyetiike historical asset price data does not in any
way help to predict future stock prices. On thecpeal side, the WFEMH is closely related to
the geometric Brownian motion assumption (Mande|kk677). According to the WFEMH, the
time series return for a given stock follow an unelated Gaussian process (i.e. white noise
process). Explicitly, if the stock returns exhilgitlong range dependence, the white noise
hypothesis is not valid and then the WFEMH is weda(Fama, 1991). There is a large body of
the empirical literature focused on the relatiopshetween the WFEMH and long range-
dependence. Empirical investigations have been wdad on both developed and emerging
stock markets and provided mixed evidence. Brigfigaking, we can range studies within two
empirical approaches. The earlier studies includirgto (1994), Ding and Granger (1993,
1996), Barkoulas and Baum (1996), Barkowdasl. (2000), Cheung and Lai (1995) and Henry
(2002) are based on a static estimation of the tHaxgonent for all the sample time series. The
second approach investigated the Hurst exponerdvimir over time. In fact, the concept of
time-varying Hurst (Hurst, 1951) exponent was idtroed by Costa and Vasconcelos (2003).
The absence of long-range dependence in develdpeki markets behaviour may be reasonable
if we know that they are informationnaly efficieSo, publicly information’s are instantaneously
incorporated in stock prices and any new one ik fatbitraged away. Inversely, thin stock
markets are characterized by several institutiongidities that propagate informational
inefficiency and asymmetry. According to Levine 999, legal environment including minority
investor’s protection, is found to be strongly asated with low levels of financial sector and, in
particular stock market development. Levine’'s (1)986nclusions are supported by Limam
(2003). The author revealed that fractional integrain stock market behaviour is strongly
linked to their level of development. For the MEN#ck markets, long-range memory property
is associated with the peculiar characteristics Bghl environment of each stock market
(Limam, 2003, p. 263). In their paper, Cajueiro arabak (2004a) investigated long-range
dependence and market efficiency for eleven emgrgountries and other developed markets
including U.S. and Japan (January, 1992-Decemi®02)2 The authors suggested a rolling
sample approach (with a window of four years) idesrto analyze the dynamics of the Hurst
exponent over time. Their results suggest that iAsiguity markets show greater inefficiency
than those of Latin America and that developed etarkank first of efficiency (Cajueiro and
Tabak, 2004, 349). In another paper, Cajueiro aadak (2005) have implemented the same
time-varying Hurst exponent approach to squared agblute stock returns in order to rank
efficiency of 11 emerging countries from Asia anatih America for the period (1991-2004).
Their findings suggested that three markets exisitodng long-range dependence in volatility.
According to these authors Asian stock markets seebe more efficient than those of Latin
America (Cajueiro and Tabak, 2005, p. 671). Mocently, Cajueiro and Tabak (2006) analyzed
the predictability of stock returns for some Eur@pdransition markets. Employing the Hurst
exponent, they provided strong evidence of timeg/ingrlong-range dependence in stock returns
(Cujueiro and Tabak, 2006, p. 56). Also, Da Sitaal. (2007) implemented the time-varying
Hurst exponent approach to investigate the WFEMIthenBrazilian foreign exchange market.
They found evidence of weak-form efficiency. LimO(®) used a rolling sample approach in
order to detect nonlinear dependence in stock mettl emerging and 2 developed stock



markets for the period 1992-2005). More precistig, author implemented the Hinich (1996)
portmanteau bi-correlation test to seek for nonbemorrelations in stock market returns. It was
found that the US market is the most efficient @trgentine is at the end of the ranking. In his
study, Limam (2003) examined the long-range depersleof stock markets returns for 14
countries with diverse degree of development awtudhng eight Arab countries. His empirical
investigation was based on both parametric and-pamaimetric estimation procedures of long-
range dependence. He showed that the “long-rangendence property of Arab stock markets
seem to be associated with peculiar characteriatidsthe legal environment of each country”
(Limam, 2003, p. 251). Using a battery of long mrdgpendence tests, Aloei al. (2005)
detected long memory on the Tunisian stock markéatiity. Also, Saadiet al (2006) re-
examined the WFEMH for the Tunisian context. Theypkyed a Fractionally Integrated
Exponential GARCH (FIEGARCH) model in order to sifethe nonlinear dependence between
the returns and their past values. Extending Agual.’s (2005) paper for other MENA stock
markets (Tunisia, Egypt, Jordan, Morocco and TurkAgsaf (2006) provided evidence of long
memory behaviour. His empirical investigation wassdd on the Modified Rescaled Range
statistic R/S suggested by Lo (1991). In a morenepaper, Limet al. (2008) analyzed the
WFEHM for several Asian emerging stock markets. yrtshowed the presence of some
predictable non-linearities in stock index timeisgr Furthermore, Linet al. (2008) revealed
that the cross-country differences in the non lirdesgparture from WFEMH can be explained by
market size and trading activity (Liet al, 2008, p. 527). In their study, Lagoarde-Segot and
Lucey (2008) investigated the WFEMH of seven MENAck markets for the period (1998-
2004). They proposed an efficiency index foundedramdom walk tests and technical trade
analysis. The authors showed evidence of heterogenefficiency levels in the MENA stock
markets. With reference to Lagoarde-Segot and L(28§8), “MENA stock market efficiency
seems to be influenced by market depth and othrpocate governance factors”(Lagoarde-Segot
and Lucey, 2008, p. 94). The purpose of this pa&pay contribute to the empirical literature on
stock market development and WFEMH. More speciffcalve are concerned with linkage
between the Hurst's exponent behaviour, long-radeyeendence of volatility, the WFEMH and
different stages of stock market liberalizationtie Tunisian context. Although the research
focused on long-range dependency for the devel@metl emerging stock markets has been
largely extended, there is a scant empirical statycerned with MENA stock markets. In fact,
only few studies were focused on the MENA stockkats. To our knowledge, this paper is the
first empirical study on Hurst's exponent behaviamd the WFEMH in the Tunisian context.
Our research is motivated by at least three raisémstly, the traditional informational
efficiency studies commonly consider the WFEMH asstatic characteristic that remains
unchanged during different stages of the stock gtatkvelopment. In contrast, the rejection of
the efficiency hypothesis for a full sample periody veiled some eventual sub-periods where
the market is effectively efficient and vice-ver§&n, it will be very important to analyse the
degree of efficiency behaviour over time insteadtesiting absolute stock market efficiency.
Secondly, according to Rockinger and Urga (2000)] this approach appears to be the only
way of measuring whether market efficiency haseased since there is no observable variable
for emerging markets that might be used to quamtifgrovement in stock market efficiency”
(Rockinger and Urga, 2000, p. 458). Thirdly, intemf a common economic reform trajectory
due to its integration in the European’s Union hbmgurhood policy, the Tunisian stock market
have achieved during the last two decades diffestagie of financial liberalization. For instance,
the stock market capitalisation goes from 2,638,527 million dinars during the period (1997-



2007). Thus, it would be worthy to analyse the digkk between WFEMH to stock market
liberalization for the particular case of TunisiBhe present paper is structured as follows.
Section 2 provides an overview of the Tunisian Istanarket. Some methodological

considerations related to long-range memory coneept time varying Hurst’'s exponent are
given in section 3. Data and empirical results pravided in section 4. Section 5 contains
summary and some concluding remarks.

2. The Tunisian stock market main reforms
2.1. The Tunisian stock market (TSE) main refold@897-2007)
» Fiscal regime for holdings

Any listed firm on TSE and holding, directly or irectly, at least 95% of capital in other
companies can, as the parent company, opt for $agsament on the basis of the combined
earnings which (see, Article 2, paper 2, TSE, Ganerles). Firms should be first subject to
corporate tax law, have the same accounting yeaning and closing dates and be both
established in Tunisia. Tax incentives to firms ebhiopen their capital to the public were
initially granted for a period of three years stagtfrom January 1999, in the form of a reduced
tax rate from 35% to 20%. This measure was exteroledn additional period of three years
starting from February 2002. The underlying ide#hisg reform is to encourage listed firms to be
more transparent and also mobilising public savibgsncreasing the range of offerings by
including new stocks on the TSE.

* Amendment of Financial Market Council (FMC)

The main objective of this reform is to provide mdransparency in public calls for savings
by requiring that firms, seeking this kind of fircamg, to publish a more complete and consistent
information. Subsequently, firms will have to prdeito the FMC and to the shareholders the
required informatioh

* Trading commissions

In order to encourage new issues and trading o & commissions to the FMC and the
TSE have been reduced. Previously estimated onb#sts of the amount of the issue,
commissions to the FMC are henceforth set at 0.2#teonominal value of the isstie

* Legal protection of minority shareholders

With the intention of providing better protectioa minority shareholders and to support
greater transparency in the TSE, the FMC have ddcibat any individual or a legal entity,
acting alone or jointly, who detains, directly adirectly, more than 5%, 10%, 20%, 33.33%,
50% or 66,66% in the capital of a public sharehm@dcompany, is contiguous to declare the
crossing of a threshold or thresholds to that campto the FMC and to the TSE within five
working days from the date of the crossing andedate the total number of shares and voting

! “Any company or organism which issues transferasgeurities or financial products by calling forbfia
shareholding must first and for each issue, puldigiiospectus intended to inform the public abbetdrganization
of the company or the organism, its financial gitura and the development of its activity, as wedl the
characteristics and the object of the securityhergroduct issued. The prospectus is prepareddingoio models
elaborated by the Financial Market Council”, (Ali@, paper 2, TSE, General rules).

2 For more detailed information, see @eneral rules of the Tunisian Stock Exchange, alshilat the TSE website.
www.TSE.gov.tn



rights which he detains therein according to cdonit fixed by regulation issued by the FRIC
(Article 8, chapter 4).

2.2. The TSE trends (1997-2007)

In Table 1, we provide some market performancecatdrs such as market capitalisation,
trading volume, market liquidity and market turnovatios for the period (1997-2007).

3. Long range dependence, Hurst’'s and adjusted Hur's
exponents’ behaviour

As mentioned above, we employ the Hurst's expomerdrder to measure the long-range
dependence in the TSE volatility. As in Cajueira arabak’s (2004a,b,c) papers, the Hurst's
exponent is computed using the traditional R/Syaml In fact, due to this simplicity, tHe/S
analysis is very used in empirical investigatiomsedting long-range dependence in financial
time series. Formally, thR/S statistic is the range of partial sums of deviadi@f time series
from the mean, rescaled by its standard deviatldonsidering a sample of continuously
compounded asset retur{ls(l),r (2),r(3),..r(r)}J the R/Sstatistic test is given by (Cajueiro and

Tabak, 2004a, p. 524):

(R1S), = 5 1| ma b0 -7)-pin3 o -7) )
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Where 62 and j are respectively the usual variance and autocaveei estimators of the returns
and the weightsy (q) are those suggested by Newey and West (1987). aWeasily find the

classical R/S statistic. The Hurst exponent estohdlty the R/S analysis is computed using a
rolling approach (Cajueiro and Tabak, 2004a, p.)5d4is approach can be explained as
follows. Consider we have 5,511 daily stock retuimrsthe TSE. We use the first 1,000 daily
returns (four years) and we estimate the Hurst eepbfor this time series, then we drop the first
observation and we use the next day observatianuaimg the 1,000 observations and compute
the Hurst's exponent. We proceed with this sampdipgroach until the last observation. Finally,

% This declaration shall also be made within theesaeadline and to the same organisms when theipatton in
the capital or the number of the voting rights bees inferior to the thresholds provided in thiscéet



we plot the Hurst's exponent time series in ordeanalyse his behaviour over time. The main
idea of the rolling sample approach is to checkth#relong-range dependence is varying over
time. This approach is practical to test whetheclstnarket efficiency is changing over time.

3.1. Short-range dependence, filtered returns andsts exponent behaviour

Lo (1991) have shown that tf¥Sstatistic is sensitive to short-range dependemdmancial
time series. In order to avoid any short-range ddpece in both mean and variance of the stock
returns, we implement the classiédISstatistic on the adjusted time series. More pedgighe
daily returns are filtered in order to avoid anyodirange dependence. In line with some
previous studies including Cajueiro and Tabak (2004, and 2005) and others, we employ the
GARCH(1,1) model in order to filter the stock returme series. The mean and the variance
equation of the GARCH(1,1) are given by Egs. 4 and
r=c+d,_ +¢ (4)

h :V_V+a£t2—1 + ®)

Wherer, is the daily stock return at time (t), white is the conditional variance of the residuals
from the mean return equatios,w, and @ are the estimated parameters. Consequently, we

implemented th&/Sstatistic on the standardized residudl$) = £@)

Jh(t)”



Table 1
The main Tunisian stock market performance indisatd997-2007)

1997 1998 1999 2000 2001 2002 2003 2004

1,142.46 1,599.07 1,936.78

408,8 5,491

BVMT index @ 45564 46456 810.24 142491 996.09 78293  939.7874.82
TUNINDEX ® 1,000 917.08 1,19257 144261 1,266.89 1,119.1250118 1,331.82 1,615.12 2,331.05 2,614.07
Stock market | 2,632 2452 3326 3,889 3275 2,842 2976 3,085
capitalisatior

Stock market

caniialisation/GDRme 126 109 135 14.6 11.4 9.5 9.2 8.8
Number of listed 5, 38 44 42 45 46 45 44
companis

Trading volume 500 927 881 1814 1204 1006 948 689

of witch: official

Quotation® 287 237 554 919 508 343 238 317
Turnover (in% °¢  10.9 9.7 16.7 23.6 15.5 121 8.0 10.3
Liquidity rate (in %) 36 37 46 51 49 42 33 38

(a) base 100 on 30 September, 1990, adjusted onaBth 1998 to 465.77. (b) base 1000 on 31 Decer@@r.(e) exclusive of TUNISIE
TELECOM this volume amounts to 1,555. The stockehaapitalisation and the trading turnovers ar@essed in local currency

(million Dinars).
Sources: Tunis Stock Market and Capital Market cd(CMF).



3.2. Data

The data used in this study consists of closingkstmarket indexes for five the TSE
(IBVMT %). The data has a daily frequency and covers thiegp&lanuary, 3, 1997 - October, 30,
2007), resulting in 5,511 observations. Data wasaeted from the TSE WebsiteWe should
note that the stock indexes are expressed in lasakncy (Tunisian Dinar). We focus our
attention on the series of returns defined as:

r, =100 Log(Pij (6)

t-1
wherer, and R are the return in percent and the index ontdesspectively.

4. Empirical results

4.1. Hurst’s exponent and filtered Hurst’'s exportegtiaviour analysis

Table 2 provides descriptive statistics for the d#far exponent and the filtered Hurst's
exponent for the TSE absolute returns over thegddanuary 2002- October 2007).

-Il;its)lfrii)tive statistics for the Hurst exponent aitigreéd Hurst exponent for absolute
returns

Mean Median Max. Min. S.D. Skewness Kurtosis
Hurst 0.670089 0.663264 0.781246 0.584183 0.0048684419 2.342791
Eigfsrﬁ? 0.584567 0.577878 0.703996 0.490781 0.045745 O0A&bH782.659052

(a) The filtered Hurst's exponent is the traditionalSRaAnalysis used for the standardized
residuals of the mean equation of the AR-GARCH {hddel.

As we can see, the Hurst’'s exponent has 0.6700&9nasan value and it is above 0.5. The
maximum value is equal to 0.781246 while the stehdeviation is equal to 0.004868. The
mean value of the filtered Hurst's exponent is liss the one for the Hurst's exponent while
the median values are respectively equal to 0.66226 0.577878. The two Hurst’'s exponents
are above 0.5 indicating the presence of long-rashggendence on the TSE stock market
volatility. In addition, the TSE daily volatility>dibits a persistent behaviour. This preliminary
result is consistent with previous empirical stgdigcluding Alouiet al. (2005) and Saadit al.
(2006). Moreover, the skewness and the kurtosisssta reveal that both the Hurst's and
filtered Hurst's exponent are not normally disttiddt This result is confirmed by the normal
probability plots against normal distribution ate tKernel density function plots (Figs. 1b, 1c,
2b and 2c). This preliminary finding is supporteg several normality test results. More
precisely, we have employed diverse normality tasésnely Lillefors (D), Cramer-von Mises

* The BVMT index represents a synthetic security tmatesponds to a basket made up of shares fromsesuirity
listed in the index. Thus, all securities have shene weight whatever their market capitalizationTise security
sizes are not considered against the size of thr@ewihelBVMT index was launched in September, 30th 1990
with a base value of 100. It's a yield based infleg dividends are reinvested). Its composing sargbpen to
securities admitted for their ordinary shares i 8tock Market and whose quotation frequency istgrethan or
equal to 60%.

® Tunis Stock Exchange: www.TSE.com.tn



(W2), Watson (U2) and Anderson-Darling (A2) teSthe test results displayed in Table 3 are
consistent and strongly reject the Gaussian digidh for both Hurst's and filtered Hurst's
exponent’s time series. Therefore, we are ablentpl@y usual tests in order to compare the
median values for different sub-samples of the thirand filtered Hurst's exponent’s time
series.

Table 3
Normality test for the Hurst's and the filtered Htis exponents
Hurst's exponent Filtered Hurst's exponent
Value Adj. Probability Value Adj. Probability
value value

Lilliefors (D) 0.06783: NA 0.000C  0.07627 NA 0.000(
Crame-von Mises (W2 2.15317€¢ 2.15389¢  0.000C  2.31998: 2.32075!  0.000(
Watson (U2 1.82585. 1.82646. 0.000C  1.90350¢ 1.90414.  0.000(

Andersol-Darling (A2) 15.48411 15.4918! 0.000( 15.0600- 15.0676.  0.000(

In Figs. 1a-1c, we present respectively the HureKponent over the sample period, the
Normal probability plot and the Kernel density pégainst normal distribution. The same Figs.
(Figs. 2a-2c) are reported for the filtered Hurstxponent.

The most striking feature seen in Figs. 1(a) araj,2¢ perhaps the fact that the TSE shows
persistenceH > 05 during the first two years (2002-2003) after whickwitches to a regime it
altering persistent and antipersistent behaviout, Buring the last two years (2006-2007) the
Hurst’'s and the filtered Hurst’'s exponents remaase to 0.5 and they momentarily dip towards
0.5. Overall, the TSE daily volatility display ovdre sample period strong evidence of long-
range dependence indicating large deviations froffEMIH. Also, TSE inefficiency degree
seems to change over time. TSE financial refornduding legal protection of minority
shareholders, fiscal amendments, the reorganizafidhe financial market which separates the
functions of control and management of the TSE,ltimehing of the alternative market may
have an eventual impact on the Hurst's behavioer tme.

4.2. TSE reforms and Hurst’'s exponent behaviour

We employed a nonparametric statistic approachntdyae the impact of financial TSE
reforms on the Hurst's exponent behaviour. Morecgigally, we subdivide the filtered Hurst’s
exponent time series in to subsamples (pre and neémtm) with respect to the reform date.
Then, we compare the medians for each subsamplen fhese tests we can see if the filtered
medians values are statistically different. Our rmpurpose is to check whether the TSE
financial liberalization has an impact on the fitt# Hurst's over time. In other words, we
research if the financial liberalization has anreual effect on the deviations from the WFEMH.

We should mention that we selected the major nefonamely, the security reinforcement
law, the amendments of the FMC, the launching ef aliernative market, fiscal regime for
holdings, trading costs and laws relative to legadtection of minority shareholders. Fig. 3
reports jointly the filtered Hurst's exponent belmav and financial reforms during the period
(January, 2002 — October, 2007). The nonparantestaesults are displayed in Table 4.

As mentioned above, the filtered Hurst’'s exponesftdvior exhibit large deviation from the
Gaussian distribution, we can therefore employrtbeparametric test for equality of medians
for the period’s pre and post TSE reform. Res@fmrted in Table 4, reveal that all the selected
nonparametric tests are statistically significanthe 1% and 5% significant levels indicating



significant difference between the two periodsgumd post TSE reform.

More importantly, for all the selected TSE reforneasures, the filtered Hurst's median
values for the pre reform periods are significardifferent. Even though they are above the
benchmark 0.5, the filtered Hurst’s exponents lier pre reform periods are higher than those for
the post periods. Thus, it seems that the TSE mafmrms may play a significant role in
explaining the filtered Hurst's exponent behavigewotime. More specifically, the TSE reforms
are determinant features understanding the dyndreltavior of the deviations from the
WFEMH.

5. Summary and concluding remarks

In this paper, we employed a “rolling sample” agmio proposed by Cajueiro and Tabak (2004)
in order to analyze the behaviour of the Hurst'panent over time. In contrast with some
previous empirical studies based on a single stagasure of long memory dependence, we
employed a rolling-sample approach to test whetherTunisian stock market is being more
efficient. The Hurst’s exponent behaviour over tim@nalysed using a “rolling sample” method
with a window of four years observations. The stowkket volatility has been approximated by
absolute returns. Our empirical investigations weoaducted on for the period (December,
1997, October 2007). The obtained results revesl tthie Hurst's exponent changes over time
and the TSE volatility exhibit a strong evidence lofg-range dependence indicating large
deviations from the WFEMH. Since the classical BA@lysis is strongly affected by short-range
dependencies both in the mean and the conditicarédnce of TSE daily volatility, daily stock
returns were filtered using the traditional AR-GARE@,1) model. Then the classical R/S
analysis was implemented for the standardized wetsd Our filtered Hurst’'s exponent
behaviour analysis pointed out a strong evidencdonf-range dependence with persistent
behaviour. However, during the last two years, fthered Hurst's exponent seems to exhibit
switching regime behaviour with alternating peesistand antipersistent behaviour but where it
was somewhat close to 0.5. The nonparametric tstaipproach results reveal that some TSE
reforms including the launching of the electronisotation system on April, 1998, the fiscal
regime for holdings, the security reinforcementdathe legal protection of minority shareholder
and the amendments of the FMC may play a role iderstanding the Hurst's exponent
behaviour over time and therefore the long-rangeeddence on the TSE volatility. More
specifically, TSE liberalization measures can b&naated to determinant factors reducing the
deviations from the WFEMH. Our results have at tlelmg academic and policy making
implications. For the academicians, more reseaaieeded to detect and understand the long-
range dependence in other emerging stock markets.gbvernments and financial authorities,
stock market liquidity, shareholder protectionomhation disclosure, and fiscal regimes are the
main stock market development factors. We suggestlirections for further research. First, the
econometric tests should be extended in ordertectiong-range dependence and to model the
Hurst's exponent behaviour over time. We would agtend our study to some other emerging
countries from the MENA region, allowing for a wideomparative analysis.
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Table 4
Nonparametric tests for equality of medians forghéods pre and post TSE reforms

Legal protection of

Method Security Lunching of the  Transaction minority Fiscal regime for

reinforcement alternative market costs holdings
shareholders

Median value _Pre post pre post pre post pre post pre post
0.5794 0.5771 0.5852 0.5626 0.612ZB5789 0.6211 0.5543 0.6754 0.6143

Wilcoxon/Man 2.2065* 7.1347 25.456 44.452 88.245

n-Whitney (0.0273) (0.000) (0.000) (0.000) (0.000)

x"\'}\‘;ﬁl’t‘gg‘; '\?t"’l‘g 2.2065* 7.1347 25.456 44.452 88.245

adj.) (0.0273) (0.000) (0.000) (0.000) (0.000)

Med. Chi- 0.1595 69.5360 74.324 77.986 83.568

square (0.6896) (0.000) (0.000) (0.000) (0.000)

Adj. Med. Chi- 0.1190 68.2527 73.112 77.664 83.568

square (0.7300) (0.000) (0.000) (0.000) (0.000)

Kruskal-Wallis 4.8689* 50.9065 65.768 78.342 81.657

(0.0273) (0.000) (0.000) (0.000) (0.000)

Kruskal-Wallis 4.8689* 50.9065 65.768 78.342 81.657

(tie-adj.) (0.0273) (0.000) (0.000) (0.000) (0.000)

van der 3.5654* 46.7637 58.554 73.431 79.447

Waerden (0.0509) (0.000) (0.000) (0.000) (0.000)
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