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Testing the weak-form efficiency of agriculture’s capital
markets’

Binam Ghimire,” Kolja Annussek,” Jackie Harvey,*
Satish Sharma®

Abstract: This paper investigates the empirical validity of the weak-form Efficient
Market Hypothesis [EMH] in global equity markets for agriculture. We examine
whether developed agriculture markets are more efficient than emerging agriculture
markets. We test six agriculture and food chain indices over the period of time be-
tween 2010 and 2013. The weak EMH was tested using the parametric Augmented
Dickey-Fuller test as well as the non-parametric Runs test and Autocorrelation func-
tion test. The parametric test suggested some evidence for the existence of the weak-
form EMH for all six indices in at least some of the five tested periods. However the
non-parametric tests clearly proved the inefficiency of all indexes during all periods.
Thus we finally rejected the null hypothesis for all indices in all periods. Accordingly
agriculture’s developed markets are equally inefficient and predictable as its emerging
markets. The results of this work suggest that investors can achieve superior returns by
investing in agricultural equity markets following a technical analysis and active port-
folio approach. Thus this work is in great interest of investors and portfolio managers
following an agriculture strategy. The study adds value to current research of market
efficiency in developed as well as emerging markets.

Keywords: agriculture, efficient market hypothesis [EMH], autocorrelation, runs test,
unit root test, random walk.

JEL codes: G1, C4.

Introduction

An efficient market cannot consistently achieve superior returns compared to
average market returns on a risk-adjusted basis given the information publicly
available at the time of investment. Fama’s [1970] EMH provides three differ-
ent versions of hypotheses: weak, semi-strong, and strong. The weak-form hy-
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pothesis claims that prices on traded assets [e.g. bonds or stocks] already reflect
past publicly available information. The semi-strong form states that prices re-
flect all publicly available information, as well as that prices instantly change
to reflect new public information. Finally, the strongest hypothesis affirms that
prices instantly reflect even hidden or insider information. Since the research
contributions of Fama [1970], there has been a great interest from investors,
portfolio managers, financial analysts and standard setters as to whether mar-
kets exhibit random walk behaviour [Kothari 2001]. Investors are trying to as-
sess a particular security by calculating market risk and as such they need vol-
atility parameters that might affect their strategy. Volatility is described as the
tendency of price changes of a security or asset. These changes or trends may
be upwards as well as downwards. An increasing volatility indicates higher fi-
nancial risk, which affects an investor’s asset and may lead to the loss of con-
fidence of an investor in a specific market. The knowledge of the degree of ef-
ficiency of market is supposed to provide confidence in the investor’s chosen
strategy [Hameed and Ashraf 2006].

The previously mentioned random walk behaviour, which forms the the-
oretical basis of the weak-form EMH, states that successive stock prices or
returns are independently and identically distributed; that past stock prices
have no predictive content to forecast future stock prices Godfrey, Granger,
and Morgenstern [1964]. Statistically the random walk hypothesis [RWH],
introduced by Godfrey, Granger, and Morgenstern [1964] is an independent
test which poses the hypothesis that stock prices are characterised by a white-
noise process, a stable first-order autoregressive pattern, a unit root process or
alow correlation dimension. Over the last decades, there has been a large body
of empirical studies concerning the validity of the weak-form EMH or RWH
with respect to markets of developed countries as well as emerging countries.
Empirical research, testing the randomness of the stock price series, has pro-
duced mixed results. For instance, most of the early research which focused
on developed markets could prove the existence of the weak-form as well as
semi-strong form. However recent studies have also reported that stock prices
are predictable. With respect to emerging markets, the results vary amongst
different countries. A few could find evidence for the existence of the RWH
and weak-form EMH; however other studies have shown results that emerg-
ing markets seem to be predictable. Overall it is widely agreed in the literature
that developed markets are more efficient than emerging markets, whereby
emerging markets are about to become more eflicient, according to some re-
cent studies [Mobarek and Fiorante 2014].

Agriculture, the third largest market in the world after currency and ener-
gy markets, with a market chain value of $6.7 trillion in 2011 [Lapérouse and
Kiernan 2013], plays an important role in the world’s economies (e.g. GDP
growth) as well as sustainable development e.g. food security [World Bank
2007]. Not only because of the above mentioned reasons but also due to the
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growing world population and simultaneously the increasing food demand sev-
eral institutions (e.g. World Bank or FAO) emphasise the importance of invest-
ment in agriculture. It is also important to note that, although the investment
in agriculture has distinctly increased over the last decades by private as well
as institutional investors [Bergdolt and Mittal 2012], the actual investment is
still low [Hallam 2011] meaning there is scope for this market to grow further.

Following the importance of an investment in agriculture, this study has
been conducted with the motivation of providing further information for in-
vestors willing to invest in agriculture’s equity markets. Since the knowledge of
the degree of efficiency has a crucial impact on an investor’s chosen strategy,
we test the weak EMH on agricultural equity markets. In addition, we seek to
add value to the current discussion in literature whether developed markets are
still more efficient than emerging markets. Therefore we test daily prices of six
developed and emerging agriculture and food chain indices on the weak EMH.
We follow the methodology in the recent works of Vulic [2009], Jayakumar,
Thomas, and Ali [2012], and Rehman and Qamar [2014].

The rest of the paper is organised as follows. Section 1 reviews recent stud-
ies on EMH with special emphasis on weak form EMH. Our methodology is
explained in Section 2 and Section 3 describes the data. Section 4 discusses the
findings and Section 5 concludes.

1. Literature review

The efficient-market hypothesis [EMH], officially introduced by the American
economist Fama [1970], has been a cornerstone for financial economics
[Alajbeg, Bubas, and Sonje 2012] and plays a significant role in the area of ac-
countancy, financial analysis and also portfolio management [Kothari 2001].
According to this hypothesis the market is efficient if its prices are formed on
the basis of all available information. A stock market is efficient only if all rel-
evant information about a company is reflected in the stock price [Fama 1970].
Already, five years earlier, Fama [1965] had explained how the random walk
hypothesis [RWH] represents significant challenges to the promoters of tech-
nical as well as fundamental analysis. Those that follow a technical analysis
to find repeating patterns in individual securities will only find randomly oc-
curring patterns if the market follows a random walk. In the case of the fun-
damental analysis, if the market is efficient and rational profit-maximisers are
actively competing and important information is available to all participants,
the intrinsic value forecast should be almost equal to the actual share price of
a security. This is because all fundamental analysts would conduct their evalu-
ation based on the same information.

Fama [1970] then stated three different types of efficiency; namely the weak-
form, semi-strong form, and strong-form of efficiency. Where the strongest form
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of efficiency is generally seen as too extreme researchers have focused on the
semi-strong form by conducting event studies [Dupernex 2007]. Even though
the semi-strong form could be proven it is not generally accepted that entire
markets are semi-strong efficient [Shleifer 2000]. Since the emergence of be-
havioural finance during the last decades, which is the study of the behaviour
of financial participants and may explain the inefficiency of markets by the ir-
rationality of investors by certain behavioural heuristics [e.g. overconfidence
or information bias, Shleifer 2000], the trend is towards an adaptive market hy-
pothesis [AMH], where the weak-form may persist together with behavioural
finance in a logically consistent way [Mobarek and Fiorante 2014].

The weak-form EMH is consistent with the RWH [Shleifer 2000] following
the main premise that investors react instantly to any information they receive
and thereby eliminate any chance of making superior returns. Consequently,
prices are supposed to reflect all information available and no profits can be gen-
erated from information-based trading [Fama 1965; Lo and MacKinley 1999].
Thus the RWH states that the more efficient the market, the more random the
sequence of prices [Dupernex 2007]. The RWH can be statedas P, =P, +e, ,,
where P, | is the price of the share at time ¢ + 1, P, is the price of shares at time ¢,
and e, is the random error, with zero the mean and finite variance. The RWH
equation indicates that the price of a share at time f+ 1 is equal to the price of
a share at time t added with a value depending on the unpredictably of new
information arriving between t+1 and ¢ [Kushwah, Negi, and Sharma 2013].
Thus a random walk is defined by the fact that price changes are independent
of past price changes.

A large number of studies testing the weak-form of EMH have been con-
ducted in the last decades, so it is important to note that in the following only
a few studies are presented. Basically, those studies can be divided into those
focussing on developed markets and others that focus on emerging markets.
In addition studies have tried to rank countries on their efficiency by compar-
ing developed and emerging markets.

1.1. Developed markets

With respect to developed markets earlier research had focused on the major
markets such as United States of America and United Kingdom where most
of studies found evidence for a random walk in these indices and thus, sug-
gesting that the US and UK markets are weakly efficient [Cooper 1982]. More
recent studies such as Andrews and Hellen [2010] or Adebayo [2013] support
this view. Andrews and Hellen [2010] found that the European markets of
Germany, Ireland, Portugal, Sweden, and also that of the UK had been follow-
ing a random walk. However countries like Italy, Austria, Denmark or France,
did not. Adebayo [2013] could clearly prove the weak-form efliciency for the
UK between 2006 and 2011. However even if developed markets, such as the
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US and UK markets, are perceived as being weak-form eflicient, other studies
also found evidence for the inefficiency of these markets. For instance Otilia
[2011] studied the US, UK and also the Japanese market, between 1995 and
2010. Finally Otilia [2011] could not find evidence for a random walk in those
indices over the inquiry period. Besides, studies focusing on the Asian devel-
oped markets came up with different results. Where Kim and Shamsuddin
[2008] found the Hong Kong and Japanese market as weakly efficient during
the year 1990, Hoque, Kim, and Pyun [2007] concluded that the Hong Kong
market and Singapore markets were inefficient between 1990 and 2004. In
contrast Lee, Lee and Lee [2010] examined the stationarity of real stock price
series for 32 developed and 26 developing countries covering the period 1999
to 2007 and concluded that all stock markets were inefficient.

1.2. Emerging markets

With regard to emerging markets, Kim and Shansubbin [2008] studied Asian
markets for the weak-form using data from 1990. They concluded that most of
the emerging markets included were inefficient, except for Taiwan and Korea.
Hoque, Kim, and Pyun [2007] studied eight different emerging markets in Asia
in the period from 1990 to 2004. Their results were consistent with those of Kim
and Shansubbin [2008] since most of the countries did not follow a random
walk, except for Taiwan and Korea [Hoque, Kim, and Pyun 2007]. Additionally
Wen, Li, and Liang [2010] tested China’s capital markets and concluded that
neither of the indexes (Shenzen and Shanghai) reached the level of weak-form
efficiency between 2006 and 2009. In contrast Mobarek and Fiorante [2014]
studied the market efficiency of BRIC countries between 1995 and 2010 and
found evidence that these emerging countries are fairly weak-form efficient.
Vulic [2009] studied the Montenegrin stock exchange index between 2003
and 2010 and found weak inefficiency. The same result could be found for the
Mongolian market between 1999 and 2012 by Shawn et al. [2012] as well as for
Pakistan between 2009 and 2010 [Rehman and Qamar 2014]. In contrast Asiri
[2008] tested the stock exchange index of Bahrain for the weak-form between
1990 and 2000 and found evidence for weak efficiency. Buguk and Brorsen
[2003], who studied the Istanbul stock exchange index, found only some evi-
dence for the weak-form. However some statistical tests did not support the
weak-form so that the weak-form could not be proven definitely for the period
1992 to 1999. In comparison Jafari [2013] found clear evidence that the Istanbul
stock exchange index did not follow a random walk between 1997 and 2011.
A few studies have also focused on the Indian stock market revealing different
results. Jayakumar, Thomas, and Ali [2012] studied an Indian automobile in-
dex from 2007 and 2011 and found that this specific index did not follow a ran-
dom walk. On the contrary Kushwah, Negi, and Sharma [2013] examined the
main Indian stock exchange index and found evidence for its weak-form effi-
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ciency between 1997 and 2011. The same result could be shown for the stock
index of Bangladesh by Mobarek and Keasey [2000] between 1988 and 1997.
Magnusson and Wydick [2002] studied eight different African markets such
as Botswana, Ghana, Kenya, Nigeria, or South Africa, and found evidence for
the weak-form in six of the eight African countries.

1.3. Developed versus emerging markets

With regard to studies that compared emerging against developed markets
Cajueiro and Tabak [2004] examined whether emerging markets are becoming
more efficient and studied 13 sample countries involving two developed coun-
tries (USA and Japan) and eleven emerging countries (e.g. Argentina, Brazil).
The overall result was that developing countries are more efficient than emerg-
ing markets, whereas Asian countries were the least efficient. In comparison
Risso [2009] compared 20 emerging and developed markets and concluded
that the Asian markets of Taiwan, Singapore and Japan were the most effi-
cient. The last positions were taken by the ex-socialist countries such as Russia
and Slovenia. Major markets such as those of the US, UK, and Germany are
ranked between six and ten. Another study conducted by Lim [2007] used data
of eleven emerging and two developed markets from 1992 to 2005. The study
clearly identified the two developed markets (US and Japan) as the most effi-
cient. These results show the general trend of increasing efficiency in emerging
markets [Hoque, Kim, and Pyun 2007; Kim and Shamsuddin 2008; Mobarek
and Fiorante 2014] which might be evidence for the AMH that efficiency can
evolve over time [Lim 2007].

2. Methodology

We followed the approach of Vulic [2009], Jayakumar, Thomas, and Ali [2012],
and Rehman and Qamar [2014] by applying three common statistical tests to
assess the weak form of efficiency for agriculture indexes globally; namely the
augmented Dickey-Fuller test [ADF], the runs test, as well as the autocorrela-
tion function [ACF] test.

2.1. Augmented Dickey-Fuller

The ADF test is the most popular stationary test [Bollerslevand Hodrick 1999;
Buguk and Brorsen 2003]. The test will be used to test the unit root hypothesis.
If a one time series has a unit root it means that it is not stationary and that
it does follow a random walk [Vulic 2009]. The test is based on the following
three regression models [Dickey and Fuller 1981]:
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P
ModelI: Ay, =0Y,_ +pD> Ay, +u, (1)
i=0
P
Model II: Ay, =c¢,+ SYHZA)/H +u, (2)
i=0
p
Model III: Ay, =¢, +¢t+6Y, +ﬁZAyH +u, (3)

i=0

The ADF test assumes that the y series follows an AR[p] process and adds p
lagged differences in terms of the dependent variable y to the right side of the
test regression. Model I does not include an intercept [drift] or trend terms.
Model IT does include a constant whilst model III includes a constant term as
well as a trend term [Jafari 2013: 175].

The hypotheses for the ADF are the following:

H : There is a unit root in the time series,

H_: There is no a unit root in the time series.

2.2. Runs test

The runs test, also known as the Wald-Wolfowitz test or Geary test [Rehman
and Qamar 2014], is a very well-known non-parametric statistical test whereby
the number of sequences of consecutive positive and negative returns is tabu-
larised and compared against its sampling distribution, under the RWH [Vulic
2009]. A run is defined as the repeated appearance of the same value or category
of a variable [Geary 1935]. Basically, a run consists of two parameters, the type
and the length of the run where runs of stock prices can be positive, negative
or unmoved [Rehman and Qamar 2014]. The length is defined by how often
a run appears in a sequence. The null hypothesis underlies the assumptions
that continuous outcomes are independent and the total expected number of
runs is normally distributed with a mean defined as

)—(:n+2n0-nl (4)

n

and the standard deviation as

2n,-n, [2;10 N, — n]

0= > . (5)
n [n - 1]

The variable n is the total number of observations, n,is the number of first run

cycles and n, is the number of second run cycles. The total number of runs is
marked with R. The runs test assumes a normal distribution if the total num-
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ber of observations is high [Vulic 2009]. The test for the serial dependence is
executed by the comparison of the actual number of runs R and the expected
number runs E[R] in the price series. The hypotheses can be stated as:

H : Number of Runs [R] = Number of expected Runs E[R],

H : Number of Runs [R] # Number of expected Runs E[R],
where the null hypothesis investigates a randomness hypothesis for a two-val-
ued data sequence [Jayakumar, Thomas, and Ali 2012]. Consequently it tests
whether the elements of the sequence are mutually independent. Since the runs
test presumes a normal distribution if the total number of observations is high
the standard normal distribution Z can be applied [Vulic 2009; Rehman and

R—-E[R
Qamar 2014]. The Standard Score is defined as Z = #
o
Zvalue is greater than the critical value at the appropriate significance level the
null hypothesis is rejected and it can be concluded that the examined market
cannot be predicted [Vulic 2009; Jayakumar, Thomas, and Ali 2012; Rehman

and Qamar 2014].

. If the calculated

2.3. Autocorrelation function

The ACF test is the most commonly used tool for randomness and will be used
to identify the degree of autocorrelation in the price series [Jayakumar, Thomas,
and Ali 2012]. The ACF examines the correlation between the current and the
lagged observations of the price series. If this series has a unit root, the ACF
value will slowly beginning to decrease [<0] and the partial correlation func-
tion [PACF] has only a first value which differs from zero. If one price series
has two unit roots, the ACF value will act in the same way as for the one unit
root series, whereby the PACF has only the first two nonzero values [Vulic
2009; Jayakumar, Thomas, and Ali 2012]. The hypotheses are defined as below:

H,: P, = O[price changes are independent],

H,: P, = O[price changes are not independent].
Where P, is calculated as presented in the equation below. K is defined as the
number oflags and R, presents the real rate of return [Rehman and Qamar 2014].

>~

S (R -R)(R,,-R)
p =t . (6)
> (R -R)

t=1

Il
—

3. Data

For our aim of testing agriculture’s equity markets on the weak EMH as well
as to further investigate whether there are differences between developed and
emerging markets, we analysed a sample of six different regional agricultural
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and food chain indices provided by MSCI Inc. Four of those six indices rep-
resent developed markets whereas the other two are emerging markets. The
MSCI Agriculture & Food Chain Indexes are designed to track the performance
of listed companies that are producers of agricultural products, fertilisers and
agricultural chemicals, packaged food and food distributors [MSCI 2008]. The
agricultural and food chain EAFE index (EAFE) represents 21 countries from
Europe, Australia and the Far East (EAFE). The European index (EUROPE)
tracks the performance of 15 European countries. The Pacific index (PACIFIC)
presents the countries of Australia, Hong Kong, Japan, New Zealand and
Singapore. The USA is the only country specific index representing the United
States of America (USA). With regard to emerging markets, the EM embodies
23 different worldwide emerging markets and the BRIC index covers the eco-
nomically important countries of Brazil, Russia, China and India (BRIC). We
collected daily prices (Monday to Friday) from 31-12-2009 till 31-12-2013
which is 1044 days. Prices are denominated in US-dollars and have been di-
rectly downloaded from the MSCI webpage. We conducted a cross-sectional
as well as longitudinal study where the longitudinal is made with respect to the
AMH that efficiency can evolve over time [Lim 2007]. Accordingly we tested
the five periods that are reported in Table 1.

Table 1. Test periods and number of observations

Period Number of days
Dec 31st 2009-Dec 31st 2010 262
Dec 31st 2010-Dec 31st 2011 261
Dec 31st 2011-Dec 31st 2012 262
Dec 31st 2012-Dec 31st 2013 262
Dec 31st 2009-Dec 31st 2013 1044

4. Results

Figure shows the performance of various indices between 2010 and 2013.

It can be seen in Figure that developed markets enjoy a clear upward trend
compared to the emerging markets. Further, the indices of the emerging econ-
omies have slower growth and they show distinct downside movements over
the period studied. We therefore tested the second and third model of the
ADF test assuming a constant as well as a constant with trends. The results are
shown in Table 2.

According to the ADF test (Table 2) the results suggest a non-stationarity
for all indices in at least some periods. The major developed indices, EAFE
and Europe, even reveal evidence for a random walk in all five test periods.
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Index Performance 2010-2013

In contrast the two emerging market indexes expose a non-stationarity in all
longitudinal periods but not in the long period. Finally, the ADF test results
lead to the acceptation of the null-hypothesis for most of the periods studied.

Table 3 and Table 4 show the results of the runs and autocorrelation func-
tion results respectively.

The runs test (Table 3) as well as the ACF test (Table 4) results clearly prove
the inefficiency of all six indices in all five periods. The runs test presents high
Z-values for all indices in all periods, which in turn leads to very low p-values
and the rejection of the null-hypothesis. The ACF test exposes a declining ACF
value with a high Q-static value for all indices in all periods which is clearly
a sign of a positive correlation. Thus the ACF test does not support the non-
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Table 2. Augmented Dickey-Fuller results

13

Period 1 Period 2 Period 3 Period 4 Period 5

ADEF Model 11 [Model ITI| Model IT |Model I1I| Model II [Model I1I| Model II |Model ITI| Model IT [Model 11T
<>p(.05)-[<>p(.05)-|<>p(.05)-[<>p(.05)-|<>p(.05)-|<>p(.05)-|<>p(.05)-|<>p(.05)-|<>p(.05)-|<>p(.05)-

2.8724 | 2.8724 | 2.8724 | 2.8724 | 2.8724 | 2.8724 | 2.8724 | 2.8724 | 2.8724 | 2.8724

EAFE —-1.3381|-3.1625|-2.8308| -2.7388 | -1.9056 | -1.2510 | -1.4001 | -3.6549 | -1.5580 | -3.4281
EUROPE |[-1.1848(-3.0719|-2.8814|-2.8404 | -1.8650 | -1.3026 | -1.4898 | -3.7620 | -1.4303 | -3.5303
PACIFIC |-3.2832(-3.7119(-2.2992|-2.5840 | -3.7848 | -3.7306 | -0.7470 | -2.7252 | -4.3663 | -4.4109
USA -1.3991|-1.5909 | -3.8271|-3.8204 | -1.9926 | -2.7981 [ -2.3310 | -3.1492| 0.0563|-2.6403
EM -1.7910|-2.8450|-2.8896 | -2.8665 | -1.7357 | -1.0270 [ -1.9706 | -1.9243 | -4.0697 | -4.0521
BRIC -2.0529|-3.3097-2.6141|-3.1948 | -1.9034 | -1.3785 | -2.0169 | -2.0669 | -3.7855 | -4.0839

Table 3. Runs test results

Econo.m ies/ Run.s Test Period 1 Period 2 Period 3 Period 4 Period 5
Region Variables

Z-Value -14.11 -14.69 -15.6 -14.31 -31.02
EAFE

P-Value .000 <.05 .000 <.05 .000 <.05 .000 <.05 .000 <.05

Z-Value -14.6 -14.2 -15.6 -13.82 -31.26
EUROPE

P-Value .000 <.05 .000 <.05 .000 <.05 .000 <.05 .000 <.05

Z-Value -13.69 -12.59 -11.74 -14.33 -26.32
PACIFIC

P-Value .000 <.05 .000 <.05 .000 <.05 .000 <.05 .000 <.05

Z-Value -14.47 -12.09 -13.56 -13.84 -31.19
USA

P-Value .000 <.05 .000 <.05 .000 <.05 .000 <.05 .000 <.05

Z-Value -13.69 -12.59 -11.74 -14.33 -26.32
EM

P-Value .000 <.05 .000 <.05 .000 <.05 .000 <.05 .000 <.05

Z-Value -14.1 -14.31 -13.93 -15.1 -28.73
BRIC

P-Value .000 <.05 .000 <.05 .000 <.05 .000 <.05 .000 <.05

stationarity of the indexes discovered in some periods with respect to the ADF
results. The ACF results go hand in hand with the runs test’s results suggesting
the non-randomness of the agriculture and food chain indices. The indexes can
be predicted by following the positive correlation. Finally, we reject the null-
hypothesis for all indices in all periods, since the runs test and ACF test do not
support the ADF test results. Simultaneously we conclude that agriculture’s de-
veloped and emerging markets are equally inefficient. Noticeably, since the re-
sults of ADF indicates signs of efficiency for all indexes, a comparison reveals



14 Economics and Business Review, Vol. 2 (16), No. 2, 2016

Table 4. Autocorrelation function results

Vaﬁglfles Period 1 Period 2 Period 3 Period 4 Period 5

ACF-Value 0.236 0.061 0.482 0.258 0.662

EAFE Q-Static 3857.5 2133.5 5725.8 3590.2 25912
P-Value .000 <.05 .000 <.05 .000 <.05 .000 <.05 .000 <.05

ACF-Value 0.226 0.071 0.489 0.256 0.689

EUROPE Q-Static 3831.1 2154.7 5804.8 3579.5 26849
P-Value .000 <.05 .000 <.05 .000 <.05 .000 <.05 .000 <.05

ACF-Value 0.151 0.057 0.02 0.242 0.019

PACIFIC Q-Static 2553.9 1711.4 1275.9 2844.3 10307
P-Value .000 <.05 .000 <.05 .000 <.05 .000 <.05 .000 <.05

ACF-Value 0.18 0.271 0.164 0.184 0.755

USA Q-Static 2675.3 1375 2482.8 2673 28365
P-Value .000 <.05 .000 <.05 .000 <.05 .000 <.05 .000 <.05

ACF-Value 0.172 0.074 0.34 0.05 0.399

EM Q-Static 2565.7 1860.2 4511.4 2692.3 17603
P-Value .000 <.05 .000 <.05 .000 <.05 .000 <.05 .000 <.05

ACF-Value 0.172 0.074 0.34 0.05 0.399

BRIC Q-Static 2565.7 1820.2 4511.4 2692.3 17603
P-Value .000 <.05 .000 <.05 .000 <.05 .000 <.05 .000 <.05

some evidence that agriculture’s developed markets seem to be more efficient,
especially by comparing the two major developed indexes, EAFE and Europe,
with the major EM emerging market index. The summary of the results of the
tests above can be seen in Table 5.

Table 5. Summary of test results

Eco- Period 1 Period 2 Period 3 Period 4 Period 5
nomies |ADF| RT |ACF|ADF| RT |ACF|ADF| RT |ACF|ADF| RT |ACF|ADF| RT |ACF
EAFE v x x v x x v x X v x x v x X
EUROPE | v x X v X x v X X v x x v x x
PACIFIC | v x x x x x v x x 4 x x v x X
USA X X X 4 X X X X X 4 X X X X X
EM v x x v x x v x x v x x x x x
BRIC v X X v X X v X X v X X X X x




B. Ghimire, K. Annussek, ]. Harvey, S. Sharma, Testing the weak-form efficiency 15
Conclusions

In this paper we tested the weak EMH on six regional agricultural and food
chain indices over the period 2010-2013. The parametric test suggested some
evidence for the existence of the weak-form EMH for all six indices in at least
some of the five periods tested. However the non-parametric tests clearly proved
the inefficiency of all indexes during all periods. Thus we finally rejected the null
hypothesis for all indices in all periods. Accordingly, agriculture’s developed
markets are equally inefficient and predictable as its emerging markets suggest-
ing possible superior returns through investing in agriculture’s equity markets.

Overall our results are consistent with previous studies. Nevertheless it is
important to note that we tested specific indices and not major country related
stock exchange indices as in most of the other studies, so that finally the ineffi-
ciency may be related to the specific asset class. Additionally our sample consists
of indices that represent several different countries, so that an inefficient coun-
try may affect the overall efficiency of an efficient country. This is in relation to
the general criticism of using indices as time series to test the RWH, since in-
dices may give a completely false impression of the extent of price fluctuations
due to multiple share representation. Additionally we used daily data which is
exposed with the risk of market anomalies leading to the possible conclusion
that the inefficiency may be explained by behavioural finance. Accordingly we
recommend that future research be focussed on the application of different and
more robust tests for different time series and input data (e.g. weekly data).
Since the inefficiency of markets may be explained by behavioural finance, fu-
ture research may also focus on market anomalies.
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