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Introduction

* Various time-series models have attempted to explain features of
time-series data caused by irregular events.

Model Development
Bernoulli-jump Model

The data generating process mixed with a Bernoulli process is expressed
as:

ARIMA with outliers

« Find most shocks are related with permanent shocks
in corn and soybean basis series.

« Such irregular events are distinguished between permanent and

« Find a transient change outliers around 2010 in corn
temporary shocks in this study.

basis and there is no outlier in soybean basis.
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« This study develops a new stochastic time-series model that

imposes different distributions into permanent and temporary

shocks, respectively. Aseries, = series, - series, ,

« Corn basis and soybean basis series are selected as primary. =B +BJite e - y
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- 2 where Series, is a series at time t, @, is an observed variable which
llinois Corn for Harvest Basis from 1975 to 2012 B e e o e s i giver timelt ot ~0.0392 -0.0103 MAL) 0769 <0001
are the temporary shocks and follows an i.i.d N(0, o%), Eie.e, 41— 0, (0.0441) 0.0471) . Transient
s a drift, £ follows i.i.d Niga.a53, B, represents one permanent 0.0927 0.0287 ouiilial 0505 00002 2010 cpange
shock and follows a Bernoulli (P) process, P is the probability of one U0 (0.1120) (0.0847)
permanent shock and B, and /. are independent. 0.0057 0.0032
Variance
(GO0 (Q0002) Soybean basis (ARIMA (0,1,1) with LS and TS)
ARIMA wi mpetin . 0.0854 00742
Jump variance (0.0147) (0.0258) MA(1) 0.810 <.0001
e Based on the outlier specification of Tsay (1988), the ARIMA with - 0.5247 0.6857
outliers model can be written as: Probability of jump  (0.0901) (0.2085) No outler
o) Note: numbers in parenthesis are standard errors.
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| where 2, is a series contaminated by outliers at time t,
the characteristics of outliers, " is dummy variable for outliers
occurring at time point D, ¢!*'=1if t=Dand {:*'=0 if t=D.

Calibration Tests

| > For the indirect inference of a better fit to data, an empirical distribution function statistics are used.
» The proposed Bernoulli-jump model reflect the feature of corn and soybean basis series, reasonably well.
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> Propose a single stochastic process to include
permanent and temporary shocks:
- Permanent shocks are reflected by a Bernoulli-jump
process
- Temporary shocks are explained by an independent
and identically distributed normal distribution

» Determine whether the proposed model is well

calibrated through the indirect inference of comparing
with ARIAM models with outliers.
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