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L. Pérez-Sienes 1,2 , M. Grande-Toledano 1,2, J. C. Losada 1 and J.Borondo1,2

1 Grupo de Sistemas Complejos, ETS Ingenierı́a Agronómica, Alimentaria y de Biosistemas,
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In agriculture, the sales of an horticultural product is es-
sential for the supply chain. Depending on the commod-
ity under study one should have into consideration certain
variables. On the one hand, the volume of good, which is
translated into offer in the market, will depend on the cli-
mate during the season, the crop extension, etc. On the other
hand, demand will depend on consumption trends, availabil-
ity of other products, period of the year (there are festivities
or times along the year where certain products are more de-
manded). As a consequence, the analysis of price for such
products is complicated, and in order to obtain more accu-
rate predictions technical analysis should be accompanied
by fundamental analysis (study of market trends, breaking
news, weather history). While deep and complete analy-
sis may require more data resources and experts in the agri-
culture sector, one can tackle the challenge using different
methods regarding analytical techniques. Sometimes by ob-
serving the data history we can already notice patterns and
cycles. Thus, knowing in advance the trend of a commodity
will asses the farmer about the time to harvest.

In order to assist on harvest planning, forecasting the
trend of a price commodity may result of great support. As a
consequence, farmers can decide wether to collect the prod-
uct or wait some days. In this scenario, time left for price
median regression may be relevant.

Many studies have focused on forecasting price using var-
ious techniques with good accuracy, from ARIMA models to
Neuronal Networks.

In our work, we study the relationship between the Local
Hurst parameter (H) and the time needed for the time series
to regress to the local median. Hurst exponent ranges be-
tween 0 and 1 providing information about the persistence
of a series: when H < 0.5 the series is antipersistent, when
H = 0.5 the series follows a random process, and when
H > 0.5 the series is persistent. For our study we fol-
lowed the methodology presented in [1] using the definition
of Hurst from [2]. Then, for a time series y : y0, . . . , yN and
for the time window τ Hurst parameter is computed as:

K(τ) ∝ τH where, (1)

K(τ) =
< |y(t+ τ)− y(t)| >

< |y(t)| >
, (2)

Once we set a time window τH and assign a Hurst
value for every time step i-th, we categorise days into three
regimes: antipersistent when H ∈ [0, 0.45], intermediate
when H ∈ (0.45, 0.55) and persistent H ∈ [0.55, 1]. After-
wards, for each i-th day we compute the local median of past
τm days, mτm = median(yi−τm , . . . , yi), and measure the
time distance until the time series crosses the local median.
Our time series describe daily price evolution of few hor-
ticultural commodities from the region of Almerı́a (Spain)

Fig. 1. Price evolution for aubergine from 2015 to 2019.
Moving medians of different time windows are also repre-
sent.

Fig. 2. Cumulative probability distribution of time for re-
gression to local median.

over 5-year period, from 2014 to 2019. They fluctuate from
few cents to few euros.

Finally, we compute the cumulative distribution of time
distance for next regression for the different Hurst regimes.

In Fig. 2 we have plotted the cumulative distribution of
time until next regression for all days belonging to antiper-
sistent, intermediate and persistent regime. In order to com-
pare with a null set of data, we have also plotted the distribu-
tion of random selected sets of days from our collection. We
see how persistent days (green curve) tend to regress to lo-
cal median slower than rest of days. Curves suggest that for
certain time scales there are significant differences between
the expected time need to regress to the local median among
the Hurst regimes.
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