%‘““‘“\N Ag Econ sxes
/‘ RESEARCH IN AGRICUITURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu

aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.

No endorsement of AgEcon Search or its fundraising activities by the author(s) of the following work or their
employer(s) is intended or implied.


https://shorturl.at/nIvhR
mailto:aesearch@umn.edu
http://ageconsearch.umn.edu/

Comparison of Agricultural Baseline Projections for the United States, the European Union, and China

Xiaoyi Fang and Ani L. Katchova, The Ohio State University, Fang.807 @osu.edu and
Katchova.1@osu.edu

Selected Poster prepared for presentation at the 2022 Agricultural & Applied Economics Association
Annual Meeting, Anaheim, CA; July 31-August 2

Copyright 2022 by [authors]. All rights reserved. Readers may make verbatim copies of this document
for non-commercial purposes by any means, provided that this copyright notice appears on all such
copies.


mailto:Fang.807@osu.edu

Comparison of Agricultural Baseline Projections for the United States, the European Union, and China

Xiaoyi Fang and Ani L. Katchova, The Ohio State University

# % THE OHIO STATE UNIVERSITY

COLLEGE OF FOOD, AGRICULTURAL, Fang.807@osu.edu and Katchova. @OSU.edU
AND ENVIRONMENTAL SCIENCES
Farm Income Enhancement Program Agrlcultural and Applled Economics Association I\/Ieetlng, Anaheim, CA, 2022
* Long-term agricultural projections play an important role in . Data .-
ang.CU.|’[UI’a.| dec:|5|on—mal.<|ng and " the global economy by — We compile our dataset from the Albert R. Mann Library at Cornell University for an electronic archive of USDA baseline e acres__..-.. e | i
assisting in the formulation of policies that encourage trans- orojections and OECD website
parency. | - We evaluate two major projection series contained in baseline reports in three different regions.
y U.S..Departmen.t of Agriculture (USDA), Organization for Eco- First, we analyze the yield, harvested acreage, and production projections of two cereal commodities: rice and wheat.
nomic Gooperation and Development (OECD) have been fre- Second, we examine trade projections, including exports and imports to different regions.
quently used to establish a country’s annual budget expendi- It is important to note that our dataset spans the baseline projections between 2007 and 2020, yet the evaluation period e ;H;;;Eta A
tureS, as well as to assess the ImpaCt of various pOI|C|eS on T differs for each prOJeCuon horizon. Harvested acres F’rc:duitaian Yield
agrlculttljrallcommodlty procuremer.ﬂl. | | . Methods ) ' ‘
+The prolectlon§ are b;,?ed on sp.ecnl‘lc aTsurzp;uogs Corlpernln? —Errors: for each variable at horizon h, the percent prediction error can be expressed as: ] g = 100X (Ve — ﬁih‘t) /Yein, .
rpacroeconomm cop. Hons, agricuitira an. .ra © Polcy S,e ] at reference yeart and i = {USDA, OECD}. Standard measures of accuracy have been used: mean absolute percent —
tings, weather conditions, long-term productivity trends and in- error (MAPE) and root mean squared percent error (RMSPE) o1 23456789 01234567855 01z34567 05
ternational market development. o ’ | — MAPE - RMSPE o OEGD & USDA
. These long-t jections for the agricultural sector describ MAPE;, = = e}, (1)
ese long-term projections 1or the agricultural sector aescrioe T . Fig. 2: MAPE and RMSPE for projections of wheat and rice by projection horizon, China
several important aspects affecting the agricultural market in nd
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the next decade, including forecasts of commodity yields, pro- | ] Harvested acres Vield Production
duction, global agricultural trade, and farm income. RMSPE;, = \/ 7 Z (€] +h‘t)2. (1) B L TR R L b e Sl M S e S
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* However, these crucial projections have not been rigorously
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. . —Bias: Followed Isengildina-Massa et al. (2020) and Bora, Katchova (2021), we use modified Holden and Peel’s (1990)
evaluated in the literature. _ e _ | e
regression-based test to test whether the USDA and OECD projections are biased. For each series of projections, we ) SO S S
test for bias at each horizon h = {0, 1,... 9}: S S S

’I: - Z Z * MOMTest & uSPA = aSPA equalweight < aSPA variance weaight
Ob-ectives et—l—h‘t = & + Etth (2) Wheat
S . ; . . . . . Harvested acres Yield Production
J where «j Is an unknown constant to be estimated and ¢, is white noise regression residual. We evaluate the null

hypothesis that the projections are unbiased by testing the regression constraint H : o = 0.
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» To examine the accuracy of both USDA and OECD projections — Multi-horizon comparsion tests: &.; &'3 N e &.; D S
using standard measures of accuracy. (1) Modified Diebold-Mariano (MDM) tests: We calculate the loss differential for year ¢ between the USDA and OECD O SO DU .55 25 O B S
-To investigate the degree to which each projection ex- projections as a 10-dimensional vector: P L Ce e

o . . . d — LUSDA L LFAPRI (3) *» MDMTest & uSPA ® aSPA, equalweight + aSPA, variance weight
hibits systematic bias, following holden(1990) and Bora and t— t -

Katchova(2022). The comparison of baseline projections is based on the mean loss differentials, 1 = limy_ 7>, E(d:). The MDM tests Fig. 3: Multi-horizon comparison tests of baseline projections by horizon, EU
+ To test whether USDA or OECD provide more accurate base- for single horizons compare the USDA and OECD projections by calculating a standard ¢-test:

line projections.(quaedvlieg, 2019) and (Bora and Katchova, 5 :
2022) th = \/gdh (4) Conclusions
h

2500 where d;, = %Z d: n, and w,% is a HAC estimate of the variance of d; ;. We first test the null hypothesis that the mean loss o -
differential at horizon A is less than or equal to zero (H : py < 0). »Our measures of prediction errc?r slhow thgt th.e projections
2300 (2) Multi-horizon superior predictive ability test: following Bora, Katchova(2022), and Quaedvlieg (2019), we use this test become less accurate as the projection horizon increases.
: to jointly consider all horizons along the entire projection path. The uniform SPA test is based on the minimum loss » Our test of Bias suggest that both baselines mostly biased in
g 210 differential’ China, less biased in EU and US, and the magnitude of the
E 1" = min . (5) bias increases as the projection horizon increase. For US,
109 h USDA is always overestimating wheat exports at 5% signifi-
The uniform SPA test is given by the null hypothesis H, : p*>4 < (0 against the alternative hypothesis H, : u*>*4 > 0. cance level: and both OECD and USDA imports have consid-
sgertoreeree I NRI 88 RS The average SPA test is based on the minimum loss differential: erable bias ,at the 10% significance level.
| | | p T = w' = wppn, (6) - Our multi-horizon comparison tests suggest that the OECD
oo e | | h baselines do not outperform USDA projections for most vari-
10 1: Realized Value oT LS. Wheat Yield and baseline Projections between 2007200 E emzvlferasguereszﬁri:lr?;;lr?g;(s) S;reesriligf[etroe:]:]izoc:ﬁ;zz t(\:v(e:ogz?nr;22tzlf[(;rrr?2tiev:nv3te?§rr{ting procedures. Equal weights and abies In trée regions, as =D tends 1o fail 1o rejet the nul
. . N . , - hypothesis for both crops and different variables, except for
* Figure 1 plots the baseline projections of US wheat production L - - - - g R - L . . .
for the USDA and OECD reports between 2007 and 2021, As }[/;zgh;r;g ;?Veelr?zjl :dn‘ferentlals by the variance have been considered. The test statistic for the multi-horizon comparison xﬂzi E;?{/eec:,:ggsas:eiijolrnsgssel?]r;?iezro 22?5?22 Sgd rice and
can be seen in the figure, the baseline projections are usually - VTd, '
smoothed, particularly over longer horizons, and often fail to tuspa = min o (7)
capture market shocks. and.
spa= Y 7)




