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Excessive Volatility and Its Effects 



Effects of excessive volatility 
• Price excessive volatility also has significant effects on producers and 

consumers 
 
• First, excessive price volatility is associated with greater potential 

losses for producers.  Because high volatility implies large, rapid 
changes in the prices, making it more difficult for producer to make 
optimal decisions on the allocation of inputs 
 

• Second, many rural households not only consume, but they are also 
producers of agricultural commodities. This will directly affect their 
household income (if net sellers, or their level of self-consumption) 
and their consumption decisions 
 

• Finally, excessive price volatility over time can also generate larger 
returns. Increased price volatility may thus lead to increased—
potentially speculative—trading that exacerbates price swings 



Source: Martins-Filho, & Torero ,( 2010) 

A simple model for producers' profit 
maximization 



Source: Martins-Filho, & Torero ,( 2010) 

A simple model for producers' profit 
maximization 



A simple model for producers' profit 
maximization 

Source: Martins-Filho, & Torero ,( 2010) 



A simple model for producers' profit 
maximization - Summary 

Source: Martins-Filho, & Torero ,( 2010) 



Source: Martins-Filho, Torero , & Yao ( 2010) 

Early Warning Mechanism to define volatility 
and abnormalities in changes in returns 



Early Warning Mechanism to define volatility 
and abnormalities in changes in returns 

• We have developed an statistical model 
for the stochastic behavior of prices that 
includes volatility 

• Our model identifies price abnormalities in 
changes in returns 

• We have identify an statistically consistent 
measure for volatility and excessive 
volatility 
 
 



Measuring excessive food price variability 

• NEXQ (Nonparametric Extreme Quantile Model) is used to 
identify periods of excessive volatility 
 

• NEXQ is a tool developed by IFPRI to analyze the dynamic 
evolution of the returns over time in combination with 
extreme value theory to identify extreme values of returns 
and then estimate periods of excessive volatility.  
 

• Details of the model can be found at 
www.foodsecurityportal.org/excessive-food-price-variability-
early-warning-system-launched and in Martins-Filho, Torero, 
and Yao 2010).   

  

Source: Martins-Filho, & Torero ,( 2010) 

http://www.foodsecurityportal.org/excessive-food-price-variability-early-warning-system-launched
http://www.foodsecurityportal.org/excessive-food-price-variability-early-warning-system-launched


NEXQ  is composed of three sequential steps: 
 
• First we estimate a dynamic model of the daily evolution of 

returns using historic information of prices since 1954. The 
model is flexible. The model is a fully nonparametric 
location scale model (mean and variance through time can 
vary with time)¨ 
 

• Second we combine the model with the extreme value 
theory to estimate quantiles of higher order of the series of 
returns allowing us to classify each return as extremely high 
or not. To be able to implement this we use the fact that 
the tails of any distribution can be approximated by a 
generalized Pareto function which allow us to estimate the 
conditional quantiles of high order. 
 
 

Measuring excessive price volatility 

Source: Martins-Filho, & Torero ,( 2010) 



 
• Finally, the periods of excessive volatility are identified using 

a binomial statistic test that is applied to the frequency in 
which the extreme values occur within a 60 days window. 

 
• The probability that we will observe k days of extreme price 

returns (returns above the 95% quantile as explained in the 
definition of excessive price volatility) in a period of D (i.e. 
D=60) consecutive days is defined as: 

    
  𝑃(𝑋 = 𝑘) = 𝐷

𝑘 (0.05)𝑘(0.95)𝐷−𝑘 
 
• We compare the probability value obtained from our 

stochastic model of returns with the chosen 5 percent 
probability of observing extreme return 

 

Identifying periods of excessive price volatility 

Source: Martins-Filho, & Torero ,( 2010) 



The decision rule imbedded in the color system is as follows: 
  
RED or Excessive Volatility: If the probability value is less or equal to 2.5%, the 
null that violations (i.e. days of extreme price returns) are consistent with 
expected violations is highly questionable meaning that we are on a period of 
excessive number of days of extreme price returns relative to the expected by the 
model and therefore we characterize that date as belonging to a period of 
excessive volatility.   
  
ORANGE or Moderate volatility: If the probability value is bigger than 2.5% or less 
or equal to 5% the null that violations are consistent with expectations is 
questionable at a low level meaning that we are on a period of moderate number 
of days of extreme price returns relative to the expected and therefore we 
characterize that date as belonging to a period of moderate volatility.    
  
GREEN or Low volatility: if the probability value is bigger than 5%, we accept the 
null that violations are consistent with expectations meaning that the number of 
extreme price returns is consistent to what is expected from the model and 
therefore we characterize that date as belonging to is a period of low volatility. 
  

 
 

Lighting System 



An example 



Periods of Excessive Volatility 

Note: This figure shows the results of a model of the dynamic evolution of daily returns based on historical data going back to 1954 (known as the Nonparametric 
Extreme Quantile (NEXQ) Model). This model is then combined with extreme value theory to estimate higher-order quantiles of the return series, allowing for classification 
of any particular realized return (that is, effective return in the futures market) as extremely high or not.   A period of time characterized by extreme price variation 
(volatility) is a period of time in which we observe a large number of extreme positive returns. An extreme positive return is defined to be a return that exceeds a certain 
preestablished threshold. This threshold is taken to be a high order (95%) conditional quantile, (i.e. a value of return that is exceeded with low probability: 5 %). One or 
two such returns do not necessarily indicate a period of excessive volatility. Periods of excessive volatility are identified based a statistical test applied to the number of 
times the extreme value occurs in a window of consecutive 60 days. 

Source: Martins-Filho, Torero, and Yao 2010. See details at http://www.foodsecurityportal.org/soft-wheat-price-volatility-alert-mechanism. 



INTERNATIONAL FOOD POLICY RESEARCH INSTITUTE 

Measuring effects over relative prices 

Let there be a collection of 𝑁 goods and services in the calculation of a 
Laspeyres price index in country 𝑗 = 1,2, … , 𝐽.  
 
A representative consumption basket in time period 𝑡 = 0,1, … ,𝑇 is 
denoted by 𝑞𝑡𝑡= (𝑞𝑡𝑡𝑡 …𝑞𝑡𝑡𝑡) and the corresponding vector of prices at 
time period t is denoted by 𝑝𝑡𝑡 = (𝑝𝑡𝑡𝑡 …𝑝𝑡𝑡𝑡). Consider an element 𝐹 (or 
a subset of elements) of such basket and define the share of 
expenditures on 𝐹 at time 𝑡 by 

𝑠𝑡𝑡𝑡 =
 𝑝𝑡𝑡𝑡𝑞𝑡𝑡𝑡
𝑝𝑝𝑡𝑡𝑞𝑡𝑡

 𝑝𝑝𝑡𝑡𝑞𝑡𝑡 = �𝑝𝑡𝑡𝑡𝑞𝑡𝑡𝑡

𝑡

𝑡=𝑡

 Where: 

The Laspeyres price index in country 𝑗 from period 𝑡 − 1 to period 𝑡 can 
be written as: 

𝐿𝑡 𝑝𝑡𝑡 ,𝑝𝑡−𝑡𝑡 , 𝑞𝑡−𝑡𝑡 = ∑  𝑝𝑡𝑡𝑡
𝑝𝑡−1𝑡𝑡 

𝑡
𝑡=𝑡    for 𝑡 = 1, … ,𝑇 

Source: Martins-Filho, & Torero, ( 2013) 



INTERNATIONAL FOOD POLICY RESEARCH INSTITUTE 

Measuring effects over relative prices 

And the relative share of the price index associated with element F of 
the consumption basket is given by: 

𝑌𝑡𝑡𝑡 =  𝑝𝑡𝑡𝑡
𝑝𝑡−1𝑡𝑡

𝑠𝑡−𝑡𝑡𝑡𝐿𝑡−𝑡 𝑝𝑡𝑡 ,𝑝𝑡−𝑡𝑡 , 𝑞𝑡−𝑡𝑡    for 𝑡 = 1, … ,𝑇 

Clearly, 𝑌𝑡𝑡𝑡 ∈ (0,1)  and represents the share of the price index variation 
from time period 𝑡 —  1 to 𝑡 that is attributable to element F in the 
consumption basket. 
 
If 𝑌𝑡𝑡𝑡  approaches 1 as 𝑡 increases, the element 𝐹 in the consumption 
basket accounts for an increasing share of price index variability.  
 
If 𝑠𝑡−𝑡𝑡𝑡  is fixed at 𝑠0𝑡𝑡  for all 𝑛, then all changes in 𝑌𝑡𝑡𝑡 through time can 
be attributed to changes in relative prices of 𝐹.  
 
Otherwise, variability of 𝑌𝑡𝑡𝑡 may result from both changes in relative 
prices and changes in expenditure shares. Source: Martins-Filho, & Torero, ( 2013) 



INTERNATIONAL FOOD POLICY RESEARCH INSTITUTE 

Measuring effects over relative prices 

We envision the evolution of a commodity (rice, maize, 
soybeans and wheat) price P through time t as a stochastic 
process 𝑃

𝑡
𝑡=0,𝑡,… As such, the observation of a time series 

of commodity prices that extends from a certain time in the 
past up to the present time represents the realization of one 
of many possible collection of values that a stochastic 
process may take.  
 
We let the one-lag log-returns associated with such time 
series be denoted by rt = h

1
2(rt−𝑡,…rt−p) and assume that: 

rt = h
1
2 rt−𝑡,…,rt−p εt for t = 1,2, … 

 
Where h

1
2(. ) is the conditional volatility of the commodity return process and 

{et} is an independent identically distributed process with mean zero and 
variance one Source: Martins-Filho, & Torero, ( 2013) 



INTERNATIONAL FOOD POLICY RESEARCH INSTITUTE 

Measuring effects over relative prices 

We then consider the following generalized nonparametric 
model: 
 

𝑌𝑡𝑡𝑡 = 𝐺 h
𝑡
2 rt−𝑡,…,rt−p , Wtj + αj + Utj 

 
for t = p + 1, … , T, j = 1, … , J 
 
 
Where 𝐺 . :𝑅 → (0,1) is an unknown link function,  
 
W

ti
 =  ( Xj Zt

 V
tj ) is a vector containing covariates that may vary with time, with 

country or both (oil prices, monthly index of economic activity, imports, M1)  
 
αj are country specific fixed effects and  
 
Utj represent realizations of an independent and identically distributed stochastic 
process which subsumes εt.  

Source: Martins-Filho, & Torero, ( 2013) 



INTERNATIONAL FOOD POLICY RESEARCH INSTITUTE 

Measuring effects over relative prices 

• We have collected time series monthly data from 2000-2013 
 

• Countries: Costa Rica, El Salvador, Guatemala, Honduras, 
Ecuador, Peru, Mexico, Nicaragua, Panama and Dominic 
Republic 
 

• Results:  
• Heterogeneous impacts among countries 
• Some countries show significant impacts of volatility 
• Other countries don’t show significant impacts 

 
• Potential explanation is the policies implemented to minimize 

the effects of volatility 
 

• Next steps:  
• increase countries to Africa and Asia 

 



Thanks 
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