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This paper focuses on the impact of financial investors on agricultural prices, a phenomenon known as the financialization. In this aim, we check whether financial mechanisms drive extreme values and the mean of agricultural returns in the same way. , in order to underline the financialization of agricultural commodities. Relying on the Threshold AutoRegressive Quantile (TQAR) methodology, we find evidence of reinforcement linkages between equity and agricultural markets since 2004, corresponding to the rise in inflows of institutional investors in commodity markets. These our results show that agents impact more deeply commodity markets when the commodity index value is high. In addition, in extreme quantiles (0.75 and 0.90) of agricultural returns, the relationship between agricultural and stock returns is always significant when the commodity index return is in the higher regime. This finding suggests that, stock markets had a greater impact on agricultural price dynamics during the extreme movements which occurred during the 2007-2008 financial crisis, highlighting a potential influence of financial markets on the financialization of commodities.

Introduction

At a macroeconomic level, the increase in agricultural prices and more specifically cereal prices, needs to be closely monitored. When cereal prices rise, it is more worthwhile for landowners to extend their agricultural activities, sometimes at the expense of forests. This is actually a reason for the deforestation of the Amazon, as the price of soybeans increases. Thus from an ecological viewpoint, it is important to control agricultural prices as far as possible. Furthermore, extremely high prices severely affect underdeveloped countries, whose populations devote a large part of their revenues to the consumption of agricultural commodities. During the 2007-2008 food crisis, which led to explosive agricultural prices, an increasing number of undernourished people was observed. With regard to these phenomena, if financial markets impact agricultural markets through financial investors' behaviors leading to more frequent extreme values, intervention by the regulator should be recommended.

Since the early 2000s, agricultural prices have experienced significant increases with unprecedentedly high prices during the recent financial crisis period. The consequences of these increases may be dramatic for underdeveloped countries, whose populations devote a large part of their revenues to the consumption of agricultural commodities. During the 2007-2008 food crisis, which led to explosive agricultural prices, an increasing number of undernourished people was observed. Over the same period, inflows of institutional investors1 rose in commodity markets. Their holdings rose from $15 billion in 2003 to over $200 billion in 2008, according to the US Commodity Futures Trading Commission (CFTC) staff report. For several policymakers and market observers, such as Masters (see, e.g., [START_REF] Masters | Testimony before the committee on homeland security and governmental affairs[END_REF], this new interest in commodity futures contracts among institutional investors is a key driver of the recent surge in commodity prices [START_REF] Domanski | Financial Investors and Commodity Markets[END_REF][START_REF] Singleton | Investor Flows and the 2008 Boom/Bust in Oil Prices[END_REF]. After the equity market collapse in 2000, institutional investors traded either directly in agricultural futures contracts or through commodity indices such as the S&P Goldman Sachs Commodity Index2 (GSCI). Institutional investors trade on both stock and agricultural commodity markets to diversify their portfolios. They might link stock and commodity markets through their financial activity. This linkage shows one aspect of the financialization of agricultural markets.

A recent literature has emerged based on the above observations reflecting the potential implication of financial investors' behaviors in the relationship between stock and commodity markets, which may drive the dynamics of commodity prices (see, e.g., [START_REF] Büyüksahin | Commodities and equities: Ever a" Market of One[END_REF][START_REF] Creti | On the links between stock and commodity markets' volatility[END_REF][START_REF] Silvennoinen | Financialization, crisis and commodity correlation dynamics[END_REF][START_REF] Büyükşahin | Speculators, commodities and cross-market linkages[END_REF][START_REF] Adams | Financialization in commodity markets: A passing trend or the new normal[END_REF] as a non exhaustive list of papers For example, Büyükşahin et al. (2010Büyükşahin et al. ( , 2011)), Créti et al. (2013), Sylvennoinen and Thorp (2013), [START_REF] Adams | Financialization in commodity markets: A passing trend or the new normal[END_REF] as a non exhaustive list of papers. However, only few studies have directly investigated the impact of commodity indices on the relationship between equity and agricultural markets (see, e.g., [START_REF] Tang | Index investment and the financialization of commodities[END_REF][START_REF] Tang | Index investment and the financialization of commodities[END_REF][START_REF] Singleton | Investor Flows and the 2008 Boom/Bust in Oil Prices[END_REF] and there is yet no consensus among scholars on this matter. Thus, this paper aims to unravel some of the mysteries surrounding the following questions: are the stock and agricultural markets linked? If a relationship exists, how does it evolve according to agricultural return dynamics and the commodity index?

To address these interrogations, we analyze linkages between stock and agricultural commodity markets with a nonlinear specification in line with [START_REF] Silvennoinen | Financialization, crisis and commodity correlation dynamics[END_REF]. More specifically, we use a non linear quantile specification to consider different potential linkages between equity and commodity markets. By doing that, we see how the latter change according to the agricultural returns distribution. during extreme movements of agricultural returns and the mean, we use a quantile specification. As highlighted by [START_REF] Creti | On the links between stock and commodity markets' volatility[END_REF], this relationship may be different according to the degree of the business cycle. Hence, distinguishing mean and extreme movements of agricultural returns is beneficial to analyze a potential financialization effect. Our analysis applying a nonlinear specification, with the GSCI as the threshold variable, allows us to contribute to the literature by distinguishing the evolutions of agricultural and equity markets according to the value of this index. The commodity index, which is a plausible channel for the financialization of commodities, is thus included in the specification. In addition, this relationship may be different in periods of financial crisis and of cyclical stability, as highlighted by Créti et al. (2013). Hence, distinguishing this relationship between the mean and extreme movements of agricultural returns is useful to analyze a potential financialization effect. A quantile estimation shows different relationship between agricultural commodity and stock markets, according to the agricultural returns quantiles. We use the Threshold AutoRegressive Quantile (TQAR) method, which is an econometric nonlinear method, that allow us to designs the existence of different regimes depending on the quantile of the series. This specification is able to reveal the financialization of agricultural products, according to agricultural returns quantiles and the GSCI index value.

Applying our econometric methodology to the 1995-2016 period, we find poor evidence of a relationship between financial and agricultural markets. Based on the observation that investor flows occurred in commodity markets in the early 2000s, we then focus on the 2004-2016 period. In the following, interpretations of our findings concern the 2004-2016 period. Our results show that when the GSCI is high, agents invest more in commodity markets and they influence those markets by investing through a commodity index. Since, this index does not merely reflect the macroeconomic conditions of agricultural products -as it includes several commodities -this might induce a deviation of prices from their fundamental prices. Indeed, investors may take positions in agricultural markets with respect to the value of the commodity index. In addition, in extreme quantiles (0.75 and 0.90), the S&P 500 coefficient is always significant conditionally to the higher index regime. This result suggests that extremely high values of agricultural products have a stronger linkage with the equity markets when the GSCI is high. Thus, the GSCI index can be a powerful channel for the financialization of agricultural products. One remarkable finding is the absence of any relationship between oats (which are not included in the GSCI index) and the S&P 500 returns. Consequently, an agricultural commodity that is not included in the GSCI is barely or not at all linked with stock markets. This result strengthens the interpretation that agricultural commodities are financialized through the commodity indices channel. Furthermore, extreme movements of agricultural returns are more strongly connected with the equity index. This finding suggests that, financial markets have a deeper relationship with agricultural price dynamics during extreme movements. Moreover, high extreme movements mainly occurred during the recent financial crisis period, highlighting a stronger connection between financial and agricultural markets, when financial markets are stressed.

The remainder of this paper is organized as follows. Section 2 presents a review of the literature on the financialization of commodities. Section 3 describes the econometric model framework, the data and their descriptive statistics. Section 4 presents the results and a discussion in light of these findings. Section 5 concludes.

Literature review

The Masters3 Testimony before the U.S Senate Committee on Homeland and Governmental Affairs (2008) led to renewed interest in the relation between financial markets and physical commodity prices. In 2008, Masters blamed financial investors' behavior for the recent surge in commodity prices. He argued that the significant increase in investor inflows into commodity futures markets was one of the main drivers of physical commodity price increases. As Masters reports, "You have asked the question: Are Institutional Investors contributing to food and energy price inflation?

And my unequivocal answer is YES." In fact, we observe that there has been a rise in agricultural prices since 2004. Inflows of institutional investments in commodity futures consequently rose over the same period. Their holdings rose from $15 billion in 2003 to over $200 billion in 2008, according to the US Commodity Futures Trading Commission (CFTC) staff report (2008).

The role of financialization in the surge in commodity prices is discussed in the literature in different ways. Some authors distinguish macroeconomic shocks from financial shocks to identify the main driver of commodity price dynamics. For several authors [START_REF] Abbott | What's Driving Food Prices? March 2009 Update[END_REF][START_REF] Fattouh | The role of speculation in oil markets: what have we learned so far?[END_REF], macroeconomic fundamentals (demand shocks and supply shocks) explain the increase in commodity price volatility. Using a Structural Vector AutoRegressive specification (SVAR), from 1995 to 2013, [START_REF] Bruno | The Financialization of Food? Staff Working Papers[END_REF] show that macroeconomic fundamentals such as the surge in demand from emerging countries explain agricultural commodity price dynamics. Furthermore, their proxy of speculation is less important as a driver of agricultural prices since the Lehman Brothers collapse. Given those results, we use the Morgan Stanley emerging market index as a control variable in our regression. This index can be interpreted as a proxy of emerging economic growth [START_REF] Tang | Index investment and the financialization of commodities[END_REF]. [START_REF] Hamilton | Causes and Consequences of the Oil Shock of 2007-08[END_REF] focuses on the oil market using a theoretical framework. This author finds that increased demand from emerging countries, like China does not fully explain the price pressure observed in 2008. In his article, a combination of fundamentals and the inflows of investment into commodity futures contracts are both key elements of the oil shock of 2007-2008. In the same perspective, [START_REF] Juvenal | Speculation in the Oil Market[END_REF], with a Dynamic Factor Model (DFM), from 1972 to 2009, show that global demand shocks are the main determinant of oil price fluctuations. These authors' results also highlight that speculative shocks are the second most important contributor to oil price dynamics, emphasising that the relationship between financial and commodity markets matters.

Another way to study the financialization of commodities is to look at investors' behaviors with regard to futures contracts. [START_REF] Tang | Index investment and the financialization of commodities[END_REF] analyze correlations of the normalized daily returns of non-energy commodities with normalized oil returns from January 1998 to July 2011. The authors distinguish index commodities from non-index commodities. Their analysis stresses that correlations between commodity returns started before the financial crisis and continued after this event. This result is corroborated by [START_REF] Singleton | Investor Flows and the 2008 Boom/Bust in Oil Prices[END_REF] findings. [START_REF] Singleton | Investor Flows and the 2008 Boom/Bust in Oil Prices[END_REF] explains that significant investment inflows into commodity markets affect price dynamics. Furthermore, commodity index returns have higher correlations with oil returns than non-index commodity returns. This implies that index investments might have an incidence on the financialization of commodities. In the same perspective, by considering the impact of agents' heterogeneity on futures prices, volatility, spot prices and stocks, [START_REF] Basak | A Model of Financialization of Commodities[END_REF] distinguish institutional investors, such as hedge funds, mutual funds and pension funds, from other traders. Their multi-asset general equilibrium model with heterogeneous investors shows differences between a "benchmark economy" without institutional investors and an economy with the presence of institutions. The prices and the inventories of the commodity are higher with the presence of institutional investors. Indeed institutional investors impact commodity price dynamics by diversifying their portfolios. They also show that index commodity futures4 and inventories increase more than those of a non-index commodity. Thus, we investigate the relation between the agricultural and financial markets according to a commodity index, as it is one possible channel for the financialization of commodities.

Futures have an important information centralization function, as [START_REF] Cheng | Financialization of Commodity Markets[END_REF] emphasize. However, in an uncertain world, with informational frictions, standard intuitions do not hold concerning the way that macroeconomic determinants affect commodity prices [START_REF] Sockin | Informational frictions and commodity markets[END_REF]. [START_REF] Sockin | Informational frictions and commodity markets[END_REF], using a theoretical framework, investigate how commodity demand reacts to informational feedback in spot and futures commodity prices. In this model, the price depends on global economic strength and informational frictions from either supply-side uncertainty or non-fundamental futures trading. The authors explain that during uncertainty, informational noise from futures can affect agents' expectations on fundamentals. These informational frictions affect the spot price of the commodity as well as demand for the commodity. This causes us to think that the relationship between agricultural commodities and financial markets depends on the economic state and on informational frictions. This relation may differ in periods of financial crisis and of cyclical stability. Hence, distinguishing this relationship between the mean and extreme movements of agricultural prices is useful to analyze a potential financialization effect. The TQAR specification in that sense has some explanatory power, as it is a nonlinear quantile regression.

Other studies investigate positions taken by agents in commodity futures contracts and how their positions influence the commodity price dynamics. Futures have a risk transfer function, from hedger to financial investors [START_REF] Keynes | A treatise on money[END_REF]. Traditionally, hedgers take short positions and financial investors take long positions.5 However, since the recent financial crisis period, we observe that hedgers also take long positions. The risk transfer function is no longer fully efficient. Furthermore, since 2004, the inflows of investment in futures contracts have risen significantly, which may explain a part of the commodity price fluctuations. [START_REF] Fishe | Hedging and Speculative Trading in Agricultural Futures Markets[END_REF] analyze daily data for several agricultural futures and spread positions from June 2006 to March 2012. The authors find that the positions of managed money firms are positively correlated with price changes. Furthermore, financial traders may reduce their long positions during crises in order to lower risk absorption capacities [START_REF] Singleton | Investor Flows and the 2008 Boom/Bust in Oil Prices[END_REF]. Using the same approach, [START_REF] Cheng | Convective Risk Flows in Commodity Futures Markets[END_REF] investigate correlations between several commodity futures prices and positions of trader groups, according to changes in the Chicago Board Options Exchange (CBOE) volatility index (VIX), from January 2000 to June 2011. Their results reveal that hedge funds take negative positions as the VIX increases. Thus, when markets are stressed, hedge funds change their investment portfolios by changing their positions on commodity markets. Hence, investors' behavior, and more precisely that of institutional investors, affects commodity markets. As a consequence, hedgers display positive positions. Thus a change in the VIX is associated with commodity futures price fluctuations.

Besides the above analyses, authors study the relationship between stock and commodity markets. Since 2004, the large inflows of financial investors in commodity futures have changed the structure of these markets. Financial investors take positions in both stock markets and commodity futures to diversify their investment portfolios. This behavior may link those markets and increase the scale of commodity return and stock return comovements. [START_REF] Gorton | Facts and fantasies about commodity futures[END_REF] constructed an index of commodity futures from July 1959 to December 2004. Their results reveal a negative correlation between the index of futures and the S&P 500. [START_REF] Creti | On the links between stock and commodity markets' volatility[END_REF] investigate how commodities are correlated and how they are linked to the S&P 500. Their study involves 25 commodity spot prices and covers the period from January 2001 to November 2011 with a Dynamic Conditional Correlation-Generalized AutoRegressive Conditional Heteroscedasticity (DCC-GARCH) model. The authors' results bring to light the consolidation of commodity links with stock markets when financial markets are stressed. Furthermore, commodities' comovements with S&P 500 are heterogeneous. Oil and corn returns are more correlated with the S&P 500 during financial crises than other commodities. [START_REF] Silvennoinen | Financialization, crisis and commodity correlation dynamics[END_REF] corroborate the results of [START_REF] Creti | On the links between stock and commodity markets' volatility[END_REF] using a nonlinear specification. These authors use a Double Smooth Transition Conditional Correlation-GARCH (DSTCC-GARCH) on 24 commodity futures returns from May 1990 to July 2009. They establish that correlations between commodity futures and stock return volatility increased significantly, from 0 in the 1990s to 0.5 in the 2000s. [START_REF] Büyükşahin | Speculators, commodities and cross-market linkages[END_REF] results from an Autoregressive Distributed Lag (ARDL) model emphasize the driving force of hedge funds, which are active in both financial and commodity futures markets, on the reinforcement linkages of those markets. Recently, [START_REF] Adams | Financialization in commodity markets: A passing trend or the new normal[END_REF] studied risk spillovers from stock markets to commodity returns, using a Dependent Sensitivity Value at Risk (SDSVaR) model from September 1994 to September 2013. These authors' results underline that the risk spillovers from S&P 500 to commodity futures cannot be fully explained by the financial crisis. Indeed, the spillover phenomenon continued after the financial crisis and until 2013. This investment style explains the persistence of spillover effects.

In line with this literature, we analyze the relationship between stock and agricultural commodity markets to study the financialization of agricultural markets. We use a quantile specification to consider the possible linkage between equity and commodity markets during extreme and mean values of agricultural commodities. Considering extreme movements is important since extreme low prices are problematic for producers, and extreme high prices severely affect underdeveloped countries whose populations devote a large part of their revenues to the consumption of agricultural commodities. Thus we analyze the relationship between agricultural and equity markets for each quantile. Moreover, this specification is nonlinear with the GSCI as the threshold variable. By doing this we add to the literature as we distinguish the evolution of the relationship between agricultural and equity markets according to the GSCI index value. Therefore, the commodity index, which is a plausible channel for the financialization of commodities, is analyzed. To investigate these relationships, we will use an econometric nonlinear model, the Threshold AutoRegressive Quantile (TQAR) model, which is perfectly able to reveal financialization on agricultural returns according to quantiles and regimes.

Methodology and Data

In this section, the TQAR model and the data are presented. We focus more specifically on the agricultural series to highlight their price dynamics, and the importance of a study on the relationship between financial markets and agricultural commodities. We explain, in part, why the 2007/2008 agricultural price shock is different from past shocks.

Econometric methodology

This paper aims to check whether financial mechanisms drive agricultural markets in the same proportion, according to high and low states of the GSCI returns, and for each quantile. With this in mind, the relationship between agricultural commodity returns and S&P 500 returns is studied conditionally to the state of the GSCI returns. A TQAR model is considered for several one-month agricultural commodity futures returns, which is a proxy of the spot price. Following Galvao Jr et al. (2011) 6 framework for specifying the TQAR model, let us consider the following threshold regression model with two regimes that are formulated in a random coefficient notation:

R i,t = β 01 (ω t ) + β 02 (ω t )R S&P t-1 + β 03 (ω t )R M SCI t-1 + β 04 (ω t )R i t-1 , GSCI t-1 ≤ γ(ω t ) β 11 (ω t ) + β 12 (ω t )R S&P t-1 + β 13 (ω t )R M SCI t-1 + β 14 (ω t )R i t-1 , GSCI t-1 > γ(ω t ) (1) 
Where {ω t } is a sequence of iid standard uniform random variables with a distribution function of F, R i,t is the agricultural returns, R S&P t-1 is the S&P 500 lagged returns, R M SCI t-1 is the emerging market MSCI lagged returns, R i t-1 is the agricultural lagged returns, GSCI t-1 is the GSCI lagged returns, β j is the regression parameter, and γ is a threshold parameter. More details are given in the next section about the exogenous variables. If the right-hand side of equation ( 1) is monotone increasing in ω t for each regime, the τ th conditional quantile function of R i,t can be written as:

Q R i,t (τ |R i,t-1 ) β 01 (τ ) + β 02 (τ )R S&P t-1 + β 03 (τ )R M SCI t-1 + β 04 (τ )R i t-1 , GSCI t-1 ≤ γ(τ ) β 11 (τ ) + β 12 (τ )R S&P t-1 + β 13 (τ )R M SCI t-1 + β 14 (τ )R i t-1 , GSCI t-1 > γ(τ ) (2)
Considering a nonlinear process, the conditional quantile function of R i,t with two possible regimes can be written as:

Q R i,t (τ |Ψ t-1 ) = h(τ, γ(τ )) (3) 
With Ψ t-1 representing the σ-field generated by {R s , s ≤ t -1} and h(., .) is a piecewise linear process. For a known threshold parameter γ 0 ≡ γ ( τ ), the conditional quantile function of R i,t can be estimated by the following quantile regression estimation procedures:

β γ0 (τ ) = argmin β T t ρ t (R i,t -x t (γ 0 ) β) (4)
Where ρ t (ω) = ω(τ -I(ω < 0)) is the function defined by [START_REF] Koenker | Regression quantiles[END_REF], and x t (γ(.)) = x ⊗ [I(q ≤ γ(.)), I(q > γ(.))], ⊗ is the Kronecker product, and I(.) is an indicator function. [START_REF] Galvao | Threshold quantile autoregressive models[END_REF] derive the asymptotic theory distribution when γ 0 is known, with some assumptions. Then, the estimators of the autoregressive model and the threshold parameter are obtained by the solution of the minimization problem and are consistent.

Data

The data used in this study are daily data and are collected in Datastream and Macrobond. Regarding agricultural commodities, the series are one-month futures prices from December 1995 to December 2016, including grains and softs traded on U.S markets. The grains sector contains corn, oat, soybean and wheat prices. All the grain prices are listed on the Chicago Board of Trade (CBOT) except the series of soft wheat prices, which is listed on the Kansas City Board of Trade (KCBT). The tropical sector contains cocoa, coffee and sugar prices. All the soft prices are listed on the New York Stock Exchange (NYSE). The coffee prices are Colombian and the cocoa prices come from the Ivory Coast.

Equity indices present daily changes in total stock price indices and the S&P 500 is the one we use, since we study commodity market trading at the US financial center and this is the most popular equity index. To represent the rise in the growth of emerging countries, we use the MSCI Emerging Markets index. Emerging markets are seen as a major contributor to commodity price dynamics as they produce commodities and consume even more commodities.

Descriptive statistics

Figure 1 describes grain price dynamics since 1990. In the course of the year 1996, grain prices rose significantly. During this period climate conditions affected corn, soybean and wheat productions. Corn and soybean production was affected by drought, while that of wheat was affected by a remarkably cold winter. To meet demand, producers used their stock and since the demand outstripped supply, prices rose. Thus the 1996 shock was the consequence of unusual climate conditions. However, the 2007/2008 shock was different to the 1996 shock. It occurred in the context of an upward price trend starting in 2004, which continued until 2012. The determinants of this upward trend were multiple, with the rise in demand from emerging countries, the rise in biofuel production and a potential financialization of commodities being some of the factors. This study attempts to identify whether or not financial markets contributed to this phenomenon, and through which channel.

Using a nonlinear model, we check the stationarity properties of the series as it is necessary to estimate a TQAR regression. We use an Augmented Dickey-Fuller [START_REF] Dickey | Distribution of the Estimators for Autoregressive Time Series With a Unit Root[END_REF] test and a Philipps-Perron [START_REF] Phillips | Testing for a Unit Root in Time Series Regression[END_REF] test as well as a Kwiatowski-Phillips-Schmidt-Shin [START_REF] Kwiatkowski | Testing the null hypothesis of stationarity against the alternative of a unit root[END_REF] test and a Zivot-Andrews [START_REF] Zivot | Further Evidence on the Great Crash, the Oil-Price Shock, and the Unit-Root Hypothesis[END_REF] test to consider potential breaks. The series are all integrated of order 1 according to all test results. Furthermore, the Zivot-Andrews test detects structural breaks even when we study returns. From this point on we will study agricultural and index returns. Table 1 reports some descriptive statistics for agricultural, GSCI and S&P 500 returns.7 Variances of agricultural returns are higher than those of the equity index and denote the occurrence of extreme values. The coefficients of Skewness and Kurtosis indicate a non-normal distribution for all returns with a higher probability of extreme values. Indeed the Kurtosis coefficients are higher than three, suggesting thicker tails in the distribution than the normal distribution. In addition, Skewness coefficients are different from zero, showing asymmetric distributions. These descriptive statistics evoke a higher occurrence of extreme values than in one that follows a normal distribution. In addition, the relationship between financial assets and agricultural returns might change between quantiles as distributions are asymmetric. Furthermore, The Jarques-Bera [START_REF] Jarque | Efficient tests for normality, homoscedasticity and serial independence of regression residuals[END_REF] statistics confirm the non-normality of the returns at the 5 % level. The occurrence of extreme values in returns and the asymmetric nature of distributions motivate the use of quantile regressions. 

Results and discussion

Based on the [START_REF] Basak | A Model of Financialization of Commodities[END_REF] theoretical framework, we econometrically analyze the financialization of agricultural commodities. These authors developed a multi-asset general equilibrium to disentangle the effect of institutional behaviors from fundamental effects on commodity futures prices. Comparing a "benchmark economy" without institutional investors to an economy containing heterogeneous investors (some of which are institutional investors), [START_REF] Basak | A Model of Financialization of Commodities[END_REF] find a sizable effect of financialization through those investors. This effect is driven by institutional investors that seek to diversify their portfolio. In so doing, they link commodity and equity markets. In line with this framework, we investigate agricultural and equity index returns with the intuition of finding different links, depending on the state of the GSCI index. 8 In order to diversify their investment portfolios, financial investors take positions in both markets: agricultural futures and equity markets. Therefore financial markets might impact agricultural prices. A variation in both stock and commodity indices can generate a variation in agricultural prices. In order to take into account the nonlinear relation, we consider a TQAR model9 which has the ability to represent two regimes (in our case) for each quantile.

The model specification is:

Q R i,t (τ |Ψ t-1 ) β 01 (τ ) + β 02 (τ )R S&P t-1 + β 03 (τ )R M SCI t-1 + β 04 (τ )R i t-1 , GSCI t-1 ≤ γ(τ ) β 11 (τ ) + β 12 (τ )R S&P t-1 + β 13 (τ )R M SCI t-1 + β 14 (τ )R i t-1 , GSCI t-1 > γ(τ ) (5) 
where R S&P t-1 is the S&P 500 lagged returns, R M SCI t-1 is the MSCI emerging markets lagged returns, R i t-1 is the lagged dependent variable and GSCI t-1 is a commodity index. To detect the existence of a threshold effect, we use the supremum Wald test, like Galvao Jr et al. ( 2011), for each quantile. If we reject the null hypothesis of linearity, the TQAR specification is necessary. The Morgan Stanley emerging market (MSCI EM) equity index represents a proxy of the growth of emerging countries, in line with [START_REF] Tang | Index investment and the financialization of commodities[END_REF]. Indeed, the rise in demand from emerging countries strongly depends on the growth of their economy. That is why we use the MSCI to represent the emerging markets' influence on agricultural price dynamics. The S&P 500 coefficient captures the relation between agricultural commodity markets and stock markets, as institutional investors can invest in both markets simultaneously to diversify their investment portfolios. They can transfer their inflows from one market to another to increase the value of their investment portfolio, or in the event of a financial crisis and a low value of one of those markets. The threshold variable is the GSCI returns as this index incorporates agricultural commodities. The value of this index may attract institutional investors to commodity markets and, through this mechanism, agricultural and equity markets may be linked. Using the GSCI as a threshold variable allows us to study the channel of risk transmission from equity markets to agricultural returns via the investments based on the value of the commodity index. Another channel is agents investing directly in agricultural markets, but this can be more costly for investors since they have to take into account all the macroeconomic factors of each commodity.

Table 2 reports the quantile regression results for corn returns covering the whole sample. Table 4-9 in Appendix A reports the quantile regressions results for the other agricultural returns. Concerning the grain sector, the estimation does not exhibit a homogeneous relation between the S&P 500 and grains returns. Indeed the nonlinear specification is not always retained, as the Wald test does not reject the null hypothesis of linearity. Concerning corn returns, the threshold effect is not detected for the median and the 0.75 quantile. Thus the GSCI returns seem not to influence the relation between equity and agricultural returns. Institutional investors do not influence agricultural returns through the GSCI channel. In addition, when the threshold effect is detected, the β 02 and the β 12 coefficients are different for the same quantile and both of them change for each quantile. Thus the relation between S&P 500 and grains returns varies according to the quantiles. However, results are different for each grain return: we do not find similar coefficients in the S&P 500 returns for corn and soybeans, for instance. The S&P 500 coefficients for oats and corn returns are almost never significantly different from zero. Similar results are identified for soft returns. However, the negative sign of the S&P 500 returns coefficient coincides with the financialization of agricultural markets due to investors' activity, as highlighted by [START_REF] Tang | Index investment and the financialization of commodities[END_REF]. Indeed, the negative β 02 and β 12 coefficients reveal the investors' portfolio strategy. When stock indices are high, this indicates an economic strength. Thus, if there are only macroeconomics factors that affect agricultural prices, the relation between stock index and agricultural returns should be positive. Consequently the negative relation between those markets indicates a financial effect on agricultural markets due to investors' portfolio strategy.

Additionally, several authors explain that financialization began in the early 2000s, when the stock markets collapsed with commodities providing a safe investment for investors. As an illus-tration of this phenomenon, Figure 2 shows the increase in the volume of transactions in the corn futures market. More precisely, [START_REF] Tang | Index investment and the financialization of commodities[END_REF], [START_REF] Singleton | Investor Flows and the 2008 Boom/Bust in Oil Prices[END_REF] and other authors highlight that institutional investors started to invest in commodity markets in 2004. In so doing, they might have linked these markets. To study a potential change in the relation between equity and agricultural markets across time, a test of multiple breaks (Bai-Perron, 1998) and the CUSUM of squares residuals [START_REF] Brown | Techniques for testing the constancy of regression relationships over time[END_REF] are used. We find, for all agricultural returns, breaks since the early 2000s, in accordance with a change of style of investment for institutional investors [START_REF] Adams | Financialization in commodity markets: A passing trend or the new normal[END_REF]. Indeed, commodity investments became an investment style for stock investors. In light of those previous results, we investigate the 2004-2016 period. Table 3 reports the quantile regression results for corn returns covering the 2004-2016 sub-sample period. Table 10-16 in Appendix B reports the quantile regression results for the other agricultural returns. The coefficients of the S&P 500 returns are many times more significant than in the total sample, in line with a reinforcement linkage between financial and agricultural markets since the early 2000s. Concerning grains, β 02 and β 12 are different for low and high quantiles as well as at the median. In low quantiles, the S&P 500 coefficients are significant and are most of the time greater in the higher regime. However, when the GSCI is high (higher regime), the S&P 500 coefficient (β 12 ) is greater, so what can attract inflows in grains might be a high commodity index which does not reflect only macroeconomic conditions grains. This result highlights inflows into agricultural markets even if their returns are low. Furthermore, when β 02 and the β 12 are simultaneously significant for one quantile, the β 12 is higher than the coefficient in the lower regime. Therefore, when the GSCI is high, investors inflows increase in commodity markets and they influence agricultural markets. In addition, in extreme quantiles (0.75 and 0.90), the S&P 500 coefficient (β 12 ) is always significant, conditionally to the higher regime. This result suggests that extreme high values of grains are more closely linked with equity indices when the GSCI is high. In that sense, the GSCI returns can be a strong channel for the financialization of grains. Thus, high extreme returns are more closely linked to the S&P 500, denoting a potential involvement of investors in those values. Indeed, high extreme returns of grains occurred during the recent financial crisis period, when the stock markets collapsed. As a consequence, investors might have increased their long positions in commodity markets to offset their loss in stock markets. A remarkable finding is the absence of a relation between oats and the S&P 500 returns. Indeed, the S&P 500 coefficient is only significant in the 0.10 quantile, conditionally to the lower regime. We can explain this result by the absence of oats in the composition of the GSCI index. Thus an agricultural commodity that is not included in the GSCI is barely or not affected by stock markets. This finding strengthens the interpretation of a financialization of agricultural commodities through the commodity indices channel. Furthermore, extreme movements of agricultural returns are more connected with the equity index. This result suggests that financial markets have a greater influence on agricultural product dynamics during extreme movements. Moreover, high extreme movements mainly occurred during the recent financial crisis period. This finding highlights a stronger relation between financial and agricultural markets when financial markets are stressed. As highlighted by [START_REF] Joëts | Heterogeneous beliefs, regret, and uncertainty: The role of speculation in energy price dynamics[END_REF], noise traders emerge more often during times of uncertainty that occur during financial crises. Therefore, financial investors might have linked stock and agricultural markets through two possible channels. First, they might have linked them by diversifying their portfolios. Second, they might behave more frequently as noise traders during uncertain periods, making them take positions in agricultural markets by considering past returns and without taking into account agricultural fundamentals. Those behaviors can make agricultural prices deviate from their fundamentals.

These results are in line with findings on the financialization of commodities. Additionally, the TQAR specification serves to distinguish the relationship between the S&P 500 returns and the agricultural returns for several quantiles, conditionally to the GSCI returns level. Our results bring to light several relations between the S&P 500 and agricultural returns according to quantiles and regimes. Since 2004, the S&P 500 and agricultural returns have been far more closely linked than in the total sample, as β 02 and β 12 are many times more significant than in the total sample. The literature on the financialization of commodities has attempted in part to examine whether or not financial activity influenced extreme high prices during the 2007-2008 period. Our results seem to corroborate the implication of financial activity in extreme high prices, as during the recent financial crisis. Besides, even in the lower regime, we find negative relations between the S&P 500 returns and the agricultural returns, corroborating the analyses by [START_REF] Adams | Financialization in commodity markets: A passing trend or the new normal[END_REF], who explain that commodity investments have become an investment style for stock investors. In addition we use the GSCI index returns as the threshold variable, allowing us to distinguish between channels of financial influence. We find a higher relationship between the S&P 500 and agricultural returns in the higher regime, which leads to a deeper relationship between stock and agricultural markets through commodity indices. To analyze these results, we assume that the relationship between the S&P 500 and agricultural products reflects an impact of the S&P 500 on agricultural price dynamics. This hypothesis comes from previous papers such as [START_REF] Adams | Financialization in commodity markets: A passing trend or the new normal[END_REF], [START_REF] Cheng | Convective Risk Flows in Commodity Futures Markets[END_REF], and [START_REF] Juvenal | Speculation in the Oil Market[END_REF], among others. [START_REF] Adams | Financialization in commodity markets: A passing trend or the new normal[END_REF] show that there are spillovers from the S&P 500 to commodity futures. Thus our assumption seems to be plausible. The influence of the S&P 500 on agricultural products might be induced by investors' behavior. Institutional investors link these markets by diversifying their portfolios [START_REF] Basak | A Model of Financialization of Commodities[END_REF]. When the S&P 500 is low, as during the financial crisis, they increase their inflows in agricultural markets through commodity indices such as the GSCI. In so doing, they drive up agricultural prices. Conditionally to our results and interpretation, it makes sense to advise the policymaker to consider fluctuations in agricultural financial markets when formulating agricultural policy. Indeed, if these fluctuations are caused by investors' behaviors, making their investment decision not only on agricultural fundamentals but also according to a commodity index, agricultural policymakers should take the financialization of agricultural commodities into account.

To do so, a possibility is to regulate inflows from stock markets to commodity markets. However, the presence of institutional investors in commodity markets introduces a risk-sharing benefit for producers. For this reason, it is important not to over-interpret our results.

Conclusion

Identifying the channel for the financialization of agricultural commodities is essential to understand the dynamics of agricultural prices. Consistent with [START_REF] Tang | Index investment and the financialization of commodities[END_REF] and [START_REF] Basak | A Model of Financialization of Commodities[END_REF], our findings highlight that trading by commodity index investors may act as a channel for equity and agricultural commodity markets integration. In so doing, it causes a process of financialization of agricultural markets.

In an original approach, we estimate equity and agricultural linkages in comparison with earlier studies. First we use an extended sample that covers several agricultural price shocks: the 1995 rise in prices, the 2006-2008 and 2011 periods of booms in commodity prices, as well as the recent dynamic of prices. Second, we econometrically include a channel for equity and agricultural market integration by introducing the GSCI index as the threshold variable in our nonlinear specification. Indeed, using a TQAR specification, we separate study the relationship between the equity and agricultural commodity markets between extreme and normal movements of agricultural returns, conditionally to agricultural returns and the state of the GSCI index. This study highlights a reinforcement of the integration between agricultural commodities and equity indices when agricultural returns are remarkably extreme, as in the recent financial crisis period. In addition, the relationship between agricultural futures dynamics and equity in the 1995-2016 period does not frequently exhibit a process of financialization. Nevertheless, it does in the 2004-2016 sub-sample, which might reflect an investment style for stock investors, as highlighted by [START_REF] Adams | Financialization in commodity markets: A passing trend or the new normal[END_REF].

Public debate on the financialization of commodities and measures to regulate prices intensified after several booms in commodity prices. To give precise recommendations to policymakers about the effect of the financialization of commodities, it is important to evaluate the consequences of commodity indices for society. Future research should therefore concentrate on the investigation of the One possibility would be to disentanglement of the social welfare cost for each group of economic agents. Thus, further studies could usefully, for the period we have focused on, explore how the financialization of agricultural commodities impacts the evolution of poverty in developing countries. 
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Figure 1 :

 1 Figure 1: grain logarithmic prices

Figure 2 :

 2 Figure 2: Volume of corn transactions

Table 1 : Summary statistics

 1 Note: Between parentheses: p-values. JB is the Jarque-Bera normality test. LB are the Ljung-Box statistics and correspond to a test of the null hypothesis of no autocorrelation with r = 30 on the returns.

		Mean	Min	Max	Var	Skewness Kurtosis	JB	LB
	grains group						
	Corn	0.0001 -0.161 0.104 0.0003	-0.274	4.58	5806	52.98
								(0.00)	(0.00)
	Oats	0.0001 -0.234 0.237 0.0005	0.066	15.83	68255	79.54
								(0.00)	(0.00)
	Soybeans	0.0001 -0.132 0.073 0.0002	-0.570	4.65	6235	74.47
								(0.00)	(0.00)
	Wheat	0.0000 -0.186 0.188 0.0004	0.064	7.68	16092	161.29
								(0.00)	(0.00)
	softs group						
	Cocoa	0.0001 -0.169 0.162 0.0003	-0.038	6.68	12157	65.51
								(0.00)	(0.00)
	Coffee	0.0001 -0.494 0.480 0.0006	0.014	82.87	1870960	84.62
	Sugar	0.0000 -0.207 0.153 0.0004	-0.264	5.85	939	82.41
								(0.00)	(0.00)
	index						
	GSCI	0.0000 -0.091 0.072 0.0002	-0.246	2.72	1765	60.27
								(0.00)	(0.00)
	S&P 500	0.0003 -0.095 0.120 0.0001	-0.239	8.555	20004	124.70
								(0.00)	(0.00)

Table 2 : Estimation results of the TQAR model for corn returns

 2 

	Quantile		Lower regime			Higher regime	Threshold Wald-test
		β 01	β 02	β 03	β 04	β 11	β 12	β 13	β 14
	0.10	-0.0192*** -0.0577 0.1251*** 0.0504**	-0.0101**	0.4356	-0.2449 -0.8825***	-0.0321***	0.000
		(0.0005) (0.0389) (0.0339) (0.0252)	(0.0052) (0.05367) (0.2125) (0.2937)
	0.25	-0.0094*** -0.0389 0.0849*** 0.0335**	-0.0059*** -0.0964 -0.0227 -0.1908*	0.0221**	0.045
		(0.0002) (0.0338) (0.0202) (0.0174)	(0.0016) (0.1520) (0.1277) (0.1006)
	0.50	-0.0001	-0.0292 0.0456** 0.0175	0.0344	-0.4891 -0.5365	-0.7165	-0.0471	0.126
		(0.0002) (0.0213) (0.0189) (0.0137)	(0.0241) (0.6079) (0.6524) (0.7277)
	0.75	0.0097*** -0.0708* 0.0599*** 0.0529*	0.0272	-0.4398 -0.5636	0.3215	0.0471	0.389
		(0.0003) (0.0370) (0.0207) (0.0307)	(0.0287) (0.6940) (0.8221) (0.9008)
	0.90	0.0411*** 0.0093	0.0187	0.2829	0.0194*** -0.0642 0.0820** 0.0677***	-0.0346**	0.053
		(0.0092) (0.2963) (0.2244) (0.2365)	(0.0004) (0.0513) (0.0401) (0.0273)
	Note:							

* * * p < 0.01, * * p < 0.05, * p < 0.1, standard error is provided in parentheses. The values in the column of the Wald-test are P-value.

Table 3 : Estimation results of the TQAR model for corn returns for the subsample 2004 to 2016

 3 

	Quantile		Lower regime			Higher regime		Threshold Wald-test
		β 01	β 02	β 03	β 04	β 11	β 12	β 13	β 14
	0.10	-0.0214*** -0.1495** 0.2120*** 0.0270	-0.0099*	0.4270	-0.2433 -0.8873***	0.0321***	0.001
		(0.0005) (0.0674) (0.0564) (0.0302)	(0.0060) (0.6523) (0.2281)	(0.3601)
	0.25	-0.0106*** -0.0526 0.1557*** 0.0410*	-0.0069*** -0.2611* -0.0327	-0.1778	0.0221***	0.010
		(0.0004) (0.0511) (0.0441) (0.0232)	(0.0024) (0.1572) (0.1364)	(0.1021)
	0.50	0.0002	-0.0538 0.1520*** 0.0237	0.0004	-0.0760	0.0430	-0.0766	0.0121**	0.017
		(0.0004) (0.0507) (0.0335) (0.0252)	(0.0010) (0.0614) (0.0560)	(0.0498)
	0.75	0.0116*** -0.0856** 0.1282*** 0.0712***	0.0095*** -0.2123* 0.0664	-0.0042	0.0171***	0.008
		(0.0004) (0.0397) (0.0287) (0.0266)	(0.0018) (0.1109) (0.0973)	(0.1028)
	0.90	0.0446*** 0.0273	0.0969	0.3207**	0.0212*** -0.1473* 0.1767***	0.0637	-0.0346**	0.018
		(0.0099) (0.2662) (0.2092) (0.2499)	(0.0007) (0.0821) (0.0635)	(0.0462)
	Note:								

* * * p < 0.01, * * p < 0.05, * p < 0.1, standard error is provided in parentheses. The values in the column of the Wald-test are P-value.

Table . 4: Estimation results of the TQAR model for soybean returns

 . * * * p < 0.01, * * p < 0.05, * p < 0.1, standard error is provided in parentheses. The values in the column of the Wald-test are P-value.

	Quantile		Lower regime			Higher regime		Threshold Wald-test
		β 01	β 02	β 03	β 04	β 11	β 12	β 13	β 14
	0.10	-0.0187*** -0.1695*** 0.1758*** -0.0167	-0.0155***	0.0117	0.0393 -0.0592***	-0.0029***	0.000
		(0.0007)	(0.0663)	(0.0554)	(0.0278)	(0.0005)	(0.0555)	(0.0397)	(0.0184)
	0.25	-0.0071*** -0.1176	0.2180**	0.0114	-0.0078*** -0.0312	0.0431**	0.0009	-0.0296	0.657
		(0.0029)	(0.0800)	(0.1110)	(0.0114)	(0.0002)	(0.0800)	(0.0210)	(0.0086)
	0.50	0.0024	-0.1782* 0.2787***	0.0305	0.0007***	-0.0338 0.0535*** -0.0033	-0.0313**	0.021
		(0.0033)	(0.0941)	(0.0745)	(0.0484)	(0.0002)	(0.0235)	(0.0162)	(0.0089)
	0.75	-0.0065	-0.2654 0.2963*** -0.1463	0.0088*** -0.0638** 0.0519*** -0.0046	-0.04967***	0.005
		(0.0182)	(0.2072)	(0.1122)	(0.2056)	(0.0002)	(0.0263)	(0.0132)	(0.0080)
	0.90	0.0135***	-0.0566	-0.1455 -0.1302***	0.0175*** -0.1235*** 0.1068*** -0.0018	-0.0180**	0.039
		(0.0016)	(0.1047)	(0.1128)	(0.0501)	(0.0004)	(0.0374)	(0.0313)	(0.0206)
	Note:								

Table . 5: Estimation results of the TQAR model for wheat returns

 . 

	Quantile		Lower regime			Higher regime		Threshold Wald-test
		β 01	β 02	β 03	β 04	β 11	β 12	β 13	β 14		
	0.10	-0.0218*** -0.0485	0.1014** 0.0258	-0.0174*** -0.1705	0.0323 -0.2130***	0.0204***	0.001
		(0.0005)	(0.0557)	(0.0428) (0.0227)	(0.0015)	(0.1684) (0.0989) (0.0857)		
	0.25	-0.0118*** -0.0754** 0.1060*** 0.0307*	-0.0155 -0.2777*** -0.0155 -0.1207**	0.0204***	0.008
		(0.0003)	(0.0336)	(0.0246) (0.0183)	(0.0015)	(0.1055) (0.0862) (0.0522)		
	0.50	-0.0002 -0.0660*** 0.0718*** 0.0031	-0.0041	-0.2668	0.0051	-0.2225	0.0354***	0.008
		(0.0002)	(0.0268)	(0.0232) (0.0178)	(0.0042)	(0.3641) (0.1815) (0.1627)		
	0.75	0.0112***	-0.0471	0.0398	-0.0041	0.0225	-0.4200	0.8561	0.2557	0.0588	0.503
		(0.0003)	(0.0350)	(0.0273) (0.0199)	(0.2312)	(0.2274) (0.3434) (0.1131)		
	0.90	0.0229***	0.0536	0.0268	-0.0417	0.0234*** -0.5651*** 0.2256	-0.0859	0.0271	0.105
		(0.0092)	(0.2963)	(0.2244) (0.2365)	(0.0004)	(0.0513) (0.0401) (0.0273)		
	Note: * * * p < 0.01, * * p < 0.05, * p < 0.1, standard error is provided in parentheses. The values in the column of the Wald-test are
	P-value.										

Table . 6: Estimation results of the TQAR model for oats returns

 . * * * p < 0.01, * * p < 0.05, * p < 0.1, standard error is provided in parentheses. The values in the column of the Wald-test are P-value.

	Quantile		Lower regime			Higher regime	Threshold Wald-test
		β 01	β 02	β 03	β 04	β 11	β 12	β 13	β 14
	0.10	-0.0232*** -0.0723 0.1297*** 0.1026***	-0.0299*** 0.5626 -0.5282 -0.5427*	0.0321**	0.016
		(0.0006) (0.0538) (0.0417)	(0.0231)	(0.0069) (0.5228) (0.3539) (0.2878)
	0.25	-0.0104*** -0.0482 0.0614** 0.0722***	-0.0109* -0.1942 -0.6310* 0.0309	0.0354**	0.017
		(0.0003) (0.0354) (0.0318)	(0.0220)	(0.0063) (0.4733) (0.3633) (0.2329)
	0.50	0.0004*	-0.0217	0.0204	0.0462***	-0.0012 -0.4905* -0.2204 -0.0936	0.0354**	0.034
		(0.0002) (0.0238) (0.0156)	(0.0186)	(0.0066) (0.2884) (0.3082) (0.2301)
	0.75	0.0110*** -0.0325 0.0473** 0.00581***	0.0188*** -0.1344 -0.2645* -0.0496	0.0221***	0.004
		(0.0003) (0.0301) (0.0214)	(0.0140)	(0.0018) (0.1344) (0.1503) (0.0065)
	0.90	0.0247*** 0.0016	0.1066* 0.0670***	0.0329*** -0.0853 -0.0989 -0.1566	0.0204	0.106
		(0.0007) (0.0714) (0.0557)	(0.0263)	(0.0042) (0.2320) (0.2118) (0.1145)
	Note:							

Table . 7: Estimation results of the TQAR model for cocoa returns

 . 

	Quantile		Lower regime			Higher regime		Threshold Wald-test
		β 01	β 02	β 03	β 04	β 11	β 12	β 13	β 14
	0.10	-0.0182*** -0.0486	-0.0173 0.0161	-0.0254*** -0.5671** -0.1621 -0.1548	0.0304	0.247
		(0.0004)	(0.0395) (0.0270) (0.0206)	(0.0052) (0.2834) (0.2634) (0.3149)
	0.25	-0.0086*** -0.0766*** 0.0469** 0.0399**	-0.0062	-0.1439 -0.4114 -0.3797	0.0371	0.179
		(0.0002)	(0.0272) (0.0237) (0.0176)	(0.0050) (0.3369) (0.3811) (0.3109)
	0.50	0.0000	-0.0366*	0.0267 0.0204*	0.0321	0.5691	-0.7666 -0.9620	0.0471	0.541
		(0.0001)	(0.0214) (0.0166) (0.0125)	(0.0216) (0.7016) (0.7159) (0.9601)
	0.75	0.0335***	0.1675	0.1481 -0.0079	0.0088*** -0.0264 0.0372* 0.0428**	-0.0430***	0.009
		(0.0076)	(0.1474) (0.0998) (0.1516)	(0.0003) (0.0265) (0.0198) (0.0214)
	0.90	0.0447*** 0.2782** 0.1923* -0.0276	0.0185*** -0.0419	0.0484	0.0383	-0.0430**	0.016
		(0.0078)	(0.1440) (0.1021) (0.1325)	(0.0004) (0.0473) (0.0400) (0.0280)
	Note:								

* * * p < 0.01, * * p < 0.05, * p < 0.1, standard error is provided in parentheses. The values in the column of the Wald-test are P-value.

Table . 8: Estimation results of the TQAR model for coffee returns

 . 

	Quantile		Lower regime			Higher regime	Threshold Wald-test
		β 01	β 02	β 03	β 04	β 11	β 12	β 13	β 14
	0.10	-0.0315*** -0.0441	0.0820	-0.0630	-0.0238*** -0.1270 -0.0143 0.0108	-0.0063***	0.000
		(0.0012)	(0.0774)	(0.0579)	(0.0530)	(0.0007) (0.0892) (0.0511) (0.0341)
	0.25	-0.0161*** -0.1508*** 0.1920***	0.0025	-0.0101*** -0.0682 -0.0109 -0.0213	-0.0046***	0.000
		(0.0006)	(0.0391)	(0.0440)	(0.0300)	(0.0005) (0.0580) (0.0382) (0.0268)
	0.50	-0.0022*** -0.0573	0.0528	-0.0123	0.0030*** -0.0424 0.0536** -0.0294	0.0004***	0.000
		(0.0005)	(0.0375)	(0.0330)	(0.0184)	(0.0030) (0.0366) (0.0230) (0.0186)
	0.75	0.0110*** -0.0824*** 0.0774*** -0.0299	0.0196*** 0.1026	0.0077	0.0793	0.0137***	0.000
		(0.0004)	(0.0301)	(0.0306)	(0.0207)	(0.0014) (0.1261) (0.0961) (0.0793)
	0.90	0.0257***	-0.1177 0.1501*** -0.0816***	0.0337*** 0.0163	0.0419	0.1266	0.0137***	0.003
		(0.0078)	(0.1440)	(0.1021)	(0.1325)	(0.0004) (0.0473) (0.0400) (0.0280)
	Note:							

* * * p < 0.01, * * p < 0.05, * p < 0.1, standard error is provided in parentheses. The values in the column of the Wald-test are P-value.

Table . 9: Estimation results of the TQAR Model for sugar returns

 . 

	Quantile		Lower regime			Higher regime	Threshold Wald-test
		β 01	β 02	β 03	β 04	β 11	β 12	β 13	β 14
	0.10	-0.0281*** -0.3024*** 0.1731*** 0.0023	-0.0222*** -0.0559 0.0378 -0.0330	-0.0096***	0.000
		(0.0013)	(0.0988)	(0.0641) (0.0667)	(0.0005) (0.0625) (0.0482) (0.0304)
	0.25	-0.0121*** -0.3359*** 0.2661*** 0.1941*	-0.0109*** -0.0541 0.0704** -0.0154	-0.0280***	0.002
		(0.0031)	(0.0944)	(0.0900) (0.1093)	(0.0004) (0.0403) (0.0334) (0.0187)
	0.50	0.0215	-0.3724	0.0750 0.9515**	-0.0002	-0.0420 0.0515* -0.0294	-0.0530*	0.082
		(0.0154)	(0.2902)	(0.2529) (0.4401)	(0.0003) (0.0286) (0.0270) (0.0163)
	0.75	0.0150*** -0.3151*** 0.2196** 0.0692	0.0113*** -0.0240 0.0704** -0.0036	-0.0263	0.194
		(0.0027)	(0.1294)	(0.1104) (0.0877)	(0.0004) (0.0351) (0.0296) (0.0222)
	0.90	0.0258*** -0.4502*** 0.2250	-0.0862	0.0246*** -0.0677 0.0646* -0.0117	-0.0213**	0.037
		(0.0017)	(0.1017)	(0.1482) (0.1234)	(0.0005) (0.0633) (0.0366) (0.0276)
	Note:							

* * * p < 0.01, * * p < 0.05, * p < 0.1, standard error is provided in parentheses. The values in the column of the Wald-test are P-value.

Table . 10: Estimation results of the TQAR for soybean returns (subsample 2004-2016)

 . 

	Quantile		Lower regime			Higher regime	Threshold Wald-test
		β 01	β 02	β 03	β 04	β 11	β 12	β 13	β 14
	0.10	-0.0184*** -0.0679 0.1548*** 0.0970***	-0.0153*** -0.0170	-0.1292 -0.1620	0.0271*	0.069
		(0.0006)	(0.0649)	(0.0457) (0.0322)	(0.0048)	(0.2951)	(0.1414) (0.2050)
	0.25	-0.0083*** -0.1003*** 0.1600*** 0.0506	-0.0075*** -0.2122	0.0409	0.0146	0.0221	0.116
		(0.0004)	(0.0346)	(0.0331) (0.0336)	(0.0025)	(0.1679)	(0.1010) (0.1225)
	0.50	-0.0066	-0.0759 0.3001*** -0.4290	0.0008*** -0.0799** 0.1060*** -0.0079	-0.0363	0.249
		(0.0095)	(0.1551)	(0.1078) (0.3480)	(0.0003)	(0.0346)	(0.0240) (0.0216)
	0.75	0.0027	-0.0088	0.4336* -0.8805**	0.0094*** -0.1216*** 0.1004*** -0.0118	-0.0363	0.241
		(0.0111)	(0.2625)	(0.2423) (0.4080)	(0.0003)	(0.0432)	(0.0285) (0.0316)
	0.90	0.0315***	0.1867	0.5227** -0.8751**	0.0187*** -0.1655*** 0.1668*** -0.0086	-0.0363*	0.060
		(0.0110)	(0.3164)	(0.2576) (0.3820)	(0.0005)	(0.0402)	(0.0380) (0.0345)
	Note:							

* * * p < 0.01, * * p < 0.05, * p < 0.1, standard error is provided in parentheses. The values in the column of the Wald-test are P-value.

Table . 11: Estimation results of the TQAR for wheat returns (subsample 2004-2016)

 . * * * p < 0.01, * * p < 0.05, * p < 0.1, standard error is provided in parentheses. The values in the column of the Wald-test are P-value.

	Quantile		Lower regime			Higher regime		Threshold Wald-test
		β 01	β 02	β 03	β 04	β 11	β 12	β 13	β 14	
	0.10	-0.0241*** -0.2161*** 0.2486*** 0.0283	-0.0168*** -0.2584	-0.0040 -0.2766**	0.0204***	0.000
		(0.0007)	(0.0735)	(0.0651) (0.0289)	(0.0017)	(0.2238) (0.1021) (0.1175)	
	0.25	-0.0127*** -0.1110** 0.1568*** 0.0198	-0.0107*** -0.2868*	0.0212 -0.1255**	0.0204***	0.004
		(0.0005)	(0.0471)	(0.0349) (0.0274)	(0.0018)	(0.1763) (0.0941) (0.0613)	
	0.50	-0.0004	-0.0808* 0.1524*** 0.0042	0.0014	-0.3852*** -0.0691	-0.0542	0.0204***	0.000
		(0.0005)	(0.0427)	(0.0415) (0.0277)	(0.0016)	(0.1144) (0.0728) (0.0581)	
	0.75	0.0120***	-0.0794	0.0818* -0.0156	0.0225	-0.4200	0.8561	0.2557	0.0588	0.583
		(0.0005)	(0.0565)	(0.0438) (0.0248)	(0.1987)	(1.9780) (29.5040) (9.7324)	
	0.90	0.0255***	0.0672	0.0805	-0.0221	0.0270*** -0.5048*** -0.0272	-0.0192	-0.0254**	0.000
		(0.0008)	(0.0645)	(0.0611) (0.0381)	(0.0040)	(0.1611) (0.2079) (0.1503)	
	Note:									

Table . 12: Estimation results of the TQAR for oats returns (subsample 2004-2016)

 . Note: * * * p < 0.01, * * p < 0.05, * p < 0.1, standard error is provided in parentheses. The values in the column of the Wald-test are P-value.

	Quantile		Lower regime			Higher regime	Threshold Wald-test
		β 01	β 02	β 03	β 04	β 11	β 12	β 13	β 14
	0.10	-0.0241*** -0.1044* 0.1574*** 0.1152***	-0.0336*** 0.4333 -0.4843 -0.5561	0.0354***	0.003
		(0.0007) (0.0638) (0.0434)	(0.0314)	(0.0076) (0.5121) (0.3930) (0.4537)
	0.25	-0.0116*** -0.0644 0.0674* -0.0955***	-0.0154** 0.2149 -0.6279 -0.2051	0.0354*	0.058
		(0.0005) (0.0483) (0.0408)	(0.0270)	(0.0079) (0.5925) (0.3903) (0.3756)
	0.50	0.0004	-0.0581 0.0575** 0.0578**	0.0086*	-0.2580 -0.1785 -0.1164	0.0321	0.270
		(0.0003) (0.0435) (0.0299)	(0.0247)	(0.0048) (0.2754) (0.2785) (0.1567)
	0.75	0.0114*** -0.0039 0.0686** 0.0828***	0.0190*** -0.1220 -0.2833* -0.0351	0.0221***	0.002
		(0.0004) (0.0417) (0.0319)	(0.0197)	(0.0025) (0.1659) (0.1514) (0.1000)
	0.90	0.0247*** 0.0878	0.0671	0.1081***	0.0382*** -0.1298 -0.2378 -0.2450	-0.0238**	0.026
		(0.0008) (0.0801) (0.0584)	(0.0425)	(0.0060) (0.3815) (0.3391) (0.1669)

Table . 13: Estimation results of the TQAR for cocoa returns (subsample 2004-2016)

 . * * * p < 0.01, * * p < 0.05, * p < 0.1, standard error is provided in parentheses. The values in the column of the Wald-test are P-value.

	Quantile		Lower regime			Higher regime		Threshold Wald-test
		β 01	β 02	β 03	β 04	β 11	β 12	β 13	β 14
	0.10	-0.0187*** 0.0102 -0.0197 0.0215	-0.0165*** -0.2963*** -0.0197	-0.0230	-0.0029**	0.028
		(0.0010) (0.0751) (0.0630) (0.0530)	(0.0006)	(0.1020)	(0.0791) (0.0424)
	0.25	-0.0083*** -0.0880* 0.0526 0.0451**	-0.0018	-0.1250	-0.3433 -0.5742*	0.0388*	0.076
		(0.0003) (0.0531) (0.0329) (0.0223)	(0.0056)	(0.3382)	(0.3567) (0.3145)
	0.50	0.0002	-0.0548* 0.0351* 0.0263	0.0060	-0.0646	-0.0459	-0.6967	0.0498	0.7479
		(0.0002) (0.0313) (0.0202) (0.0172)	(0.0120)	(0.4502)	(0.4795) (0.6140)
	0.75	0.0335*** 0.1675	0.1481 -0.0079	0.0089***	-0.0326	0.0518** 0.0467*	-0.0430**	0.049
		(0.0092) (0.1643) (0.1094) (0.1682)	(0.0003)	(0.0334)	(0.0235) (0.0262)
	0.90	0.0416*** 0.2503 0.2108** -0.0889	0.0180*** -0.0903* 0.0881*** 0.0602**	-0.04132***	0.002
		(0.0065) (0.1559) (0.0942) (0.1282)	(0.0005)	(0.0521)	(0.0329) (0.0293)
	Note:								

Table . 14: Estimation results of the TQAR for coffee returns (subsample 2004 to 2016)

 . Note: * * * p < 0.01, * * p < 0.05, * p < 0.1, standard error is provided in parentheses. The values in the column of the Wald-test are P-value.

	Quantile		Lower regime			Higher regime		Threshold Wald-test
		β 01	β 02	β 03	β 04	β 11	β 12	β 13	β 14	
	0.10	-0.0296*** -0.1012	0.0810	-0.0664	-0.0229*** -0.2639*** 0.1597*** -0.0666	-0.0096**	0.015
		(0.0023)	(0.1150)	(0.0801)	(0.0704)	(0.0006)	(0.1017)	(0.0650) (0.0414)	
	0.25	-0.0118*** -0.1655*** 0.2160*** -0.0564**	-0.0074*** -0.1611	-0.1108 0.1551*	0.0238***	0.000
		(0.0004)	(0.0388)	(0.0411)	(0.0251)	(0.0027)	(0.1548)	(0.1140) (0.0822)	
	0.50	-0.0000	-0.0744* 0.1153*** -0.0431*	0.0034*** -0.1387*	0.0597	0.0218	0.0154***	0.013
		(0.0004)	(0.0430)	(0.0329)	(0.0233)	(0.0013)	(0.0852)	(0.0636) (0.0417)	
	0.75	0.0107*** -0.0887** 0.1508*** 0.0606**	0.0139*** -0.2437**	0.0712	0.1447*	0.0154**	0.038
		(0.0005)	(0.0458)	(0.0286)	(0.0264)	(0.0014)	(0.1136)	(0.1244) (0.0761)	
	0.90	0.0244***	-0.0600	0.1436** -0.1101***	0.0277***	-0.2353	0.0847	0.1032	0.0121**	0.025
		(0.0008)	(0.0977)	(0.0624)	(0.0409)	(0.0016)	(0.1496)	(0.1500) (0.0929)	

Table . 15: Estimation results of the TQAR for sugar returns (subsample 2004-2016)

 . * * * p < 0.01, * * p < 0.05, * p < 0.1, standard error is provided in parentheses. The values in the column of the Wald-test are P-value.

	Quantile		Lower regime			Higher regime	Threshold Wald-test
		β 01	β 02	β 03	β 04	β 11	β 12	β 13	β 14
	0.10	-0.0165*** -0.1328* 0.2955*** -0.0222	-0.0226*** -0.3407** -0.1601	0.0351	0.0188***	0.000
		(0.0005)	(0.0702)	(0.0559) (0.0335)	(0.0025)	(0.1437)	(0.1361) (0.1369)
	0.25	-0.0073*** -0.1316*** 0.2285*** -0.0297*	-0.0110*** -0.3995**	0.0375	0.0083	0.0171***	0.000
		(0.0003)	(0.0361)	(0.0289) (0.0169)	(0.0015)	(0.1650)	(0.1373) (0.0655)
	0.50	0.0001	-0.1476*** 0.2244*** -0.0187	-0.0026 -0.6684*** 0.1386	-0.0081	0.0271***	0.000
		(0.0003)	(0.0331)	(0.0189) (0.0119)	(0.0027)	(0.2402)	(0.1798) (0.1238)
	0.75	0.0079*** -0.1799*** 0.2358*** -0.0320**	0.0131	-0.7925*** 0.1175	-0.2463	0.0354	0.114
		(0.0003)	(0.0344)	(0.0291) (0.0163)	(0.0103)	(0.2951)	(0.2623) (0.3650)
	0.90	0.0202*** -0.1968* 0.2325*** 0.0444**	0.0162*** -0.1992*** 0.2717*** -0.0422	-0.0063***	0.000
		(0.0008)	(0.1212)	(0.0756) (0.0216)	(0.0007)	(0.0718)	(0.0531) (0.0373)
	Note:							
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Institutional investors are institutions that manage and invest other people's funds, for example hedge funds, mutual funds and pension funds.

The S&P Goldman Sachs Commodity Index is an index that comprises 24 commodities and encompasses several commodity markets: agricultural products, livestock products, energy commodities, industrial metal and precious metals.

Masters is a Managing member of Masters Capital Management, LLC

[START_REF] Basak | A Model of Financialization of Commodities[END_REF] make reference to commodity product futures included in a commodity index when they use the expression index commodity futures

"The future price adjusts to balance demand to sell the commodity in the future. Whenever a contract is opened, there is someone on each side. The person who agrees to buy the commodity is long, and the person who agrees to sell is short",[START_REF] Black | The pricing of commodity contracts[END_REF] 

[START_REF] Damette | Tobin Tax and Volatility: A Threshold Quantile Autoregressive Regression Framework: Tobin Tax and Volatility[END_REF] framework is also followed and we thank them for their help with the econometric specification coding

This paper is based on an implicit assumption: the increase of inflows in commodity markets since 2004 is linked with investors' willingness to diversify their portfolio.[START_REF] Daskalaki | Should investors include commodities in their portfolios after all? New evidence[END_REF] indicate that, from a theoretical point of view, the popularity of investing in commodities is due to small or negative correlations between stock and commodity returns, as they do not depend on the same fundamentals. The first criterion in the appeal of investing is then commodity returns. Knowing that it is relevant to focus on returns.

Indeed other potential channels can be considered.[START_REF] Silvennoinen | Financialization, crisis and commodity correlation dynamics[END_REF], take the VIX as the transmission channel to explain how the uncertainty in financial markets impacts the financialization of commodity markets.In the paper we have tried to use the VIX as the threshold variable and we did not find conclusive results. When using the Threshold Quantile Autoregressive (TQAR) regressions with the VIX as a threshold variable, the Sup Wald test rejected the non-linearity for almost all quantile regressions. Recently,[START_REF] Ordu | Is food financialized? Yes, but only when liquidity is abundant[END_REF] have considered the commodity index trader (CIT) positions to explain the increase in the correlations between agricultural commodities and equities. However, those data are only available since 2006, that is why we did not use it as we used data from December 1995 to December 2016.

 9 The main aim of this paper is to try to explain how the financialization of agricultural commodities occurs. To do that, we have to identify a transmission channel between stock and commodity markets. As we had the intuition that commodity indices could be the transmission channel, and following preceding papers, we wanted to test this potential channel. If we had consider that we do not observe variables that drive the non-linearity in the QAR model, like with the Markov-swhitching quantile autoregression model, we would have not been able to identify the transmission channel, which is the core of the paper. Furthermore, coefficients of the Sup Wald Test demonstrate that the threshold variable (the Goldman Sachs Commodity Index) is a relevant transmission channel.