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Abstract

The interaction of Japanese rice and wheat policies and their
impact on trade is described and analyzed through estimation of an
econometric model which includes the interrelationships between the
two sectors and which reflects Japanese Government policies, The
model is used to simulate the trade impacts of previously announced
increases in wheat support prices and in diversion payments over a
5-year period. Results indicate that the price changes reduce
wheat imports 4-5 percent (from 1973 base levels) and also the
accumulation of excess rice stocks which have given rise to Japan's

emergence as a rice exporter in recent years.

Keywords: Japan, international trade, wheat, rice, agricultural
policy, trade policy, trade restrictions, nontariff barriers
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Interaction of Japanese Rice and Wheat Policy and Impact On Trade

by Cathy L. Jabara*

An ilmportant objective of Japanese agricultural policy since the early
1560's has been to increase farm incomes by raising the farm price of rice,
the country's principal agricultural cfop (see Hayami for a review of Japan's
rice policy). This objective was accomplished through a two-tiered pricing
scheme administered by the Japanese Food Agency, the principal purchaser and
seller of rice and its substitute, wheat, in which producer support prices
were ﬁaintained at levels higher than the consumer equivalent. In recent
years, however, the accumulation of excess rice stocks has forced Japan's policy-
makers to implement major changes in rice policy to reduce persistent over-
production. These policies inc%ude diversion payment programs which provide
incentives to divert paddy land to production of priority crops such as wheat,
barley, and soybeans, as well as surplus disposal programs which subsidize
the disposal of accumulated rice stocks for export, industrial, and feed use.
Other policy changes introduced include ad justment in the wholesale (resale)
prices of rice and wﬁeat to favor rice consumption and adjustments in
producer support prices to promote‘production of competing crops. This study
analyzes the impact of recent changes in Japanese rice and wheat policy on

trade.

Japan's rice policy has impacts in the international rice and wheat markets
because of the substitutability between the two commodities. Japan's eiports
of surplus rice compete with exports from the more traditional suppliers
such as the United States.l/ At the same time, domestic pricing policies and

programs that promote production of wheat and/or promote consumption of rice

*Agricultural Economist. This paper is a revised version of the paper presented
at the AAEA meetings, July 28-31, 1980 with William T. Coyle. The author thanks
Annie Kester, Michael Lopez, Phil Paarlberg, and William Coyle for comments on
this paper. )



will affect Japanese demand for wheat imports. The impact of rice and wheat
policies on Japan's wheat imports is of interest because Japan is a major
importer of wheat from the Uni;ed States.

Previous studies of Japanese agriculture have focused on the social costs
of agricultural programs (Bale and Greenshields, Bale) or analyzed the impact
of a change in the resale wheat price on Japanese wheat imports (Greenshields).
The purpose of this study is to provide a more comprehensive framework for
analysis of Japanese agricultural policies by considering explicitly the
interaction of Japanese rice and wheat policies. An econometric model of
the Japanese rice and wheat sectors which includes the interrelationships
between the two sectors and which reflects Japanese government policies is
estimated and used to quantify the trade impacts of Japan's current rice

and wheat policies.

Rice and Wheat Policy in Japan

Pricing and marketing of rice and wheat are controlled by the Japanese
Food Agency according to the Food Control Law of 1942. Domestic rice and
wheat prices form a two-tiered price system with high prices for producers
and lower prices for consumers. Losses on purchases and sales are absorbed
by the government.

Rice is sold either directly to the govermment or to officially designa;ed
dealers (mainly local cooperatives) who constitute a "semi-controlled",market.zj
Rice prices fixed by the government are applied only\to government -
controlled purchases, which have been limited since 1971. Because of the
availability of "standard grade rice"” at government prices, however, it is
often difficult to sell rice from the "semi-controlled” market at competitive

levels and the government provides some subsidies for this market (Ministry



of Agriculture, Forestry and Fisheries, Food Agency).

Wheat imports are controlled by the Japanese Food Agency through quota
arrangeménts with licensed tradershél Wheat producers are in principle free
to sell their crops to any purchaser, but in practice almost all sales are
made to ther government because of the high government purchase price.

Wheat is cultivated on upland fields as well as on paddy fields as
a second crop after rice is harvested. Wheat production is small-scale.
‘Second-crop farming on paddy fields is often limited by labor shortages
during the winter because of the availability of temporary nonfarm jobs.
Increases in wheat production on paddy fields are linked to the profitability
of rice because the new varieties of rice do not leave sufficient time for
wheat to mature without reducing the yield of the succeeding rice crop due
to late sowing.

Government policies designed to reduce the accumulation of rice stocks
affect wheat trade through the use of three policy tools: government-determined
resale prices of rice and ﬁheét, government-determined producer support prices,
and diversion payments for rice producers which promote the production of wheat
at the expense of rice. Rice diversion programs of one form or another have been
in effect since 1969 (see Organisation for Economic Co-operation and Development,
1978, for é description of these programs).

The interaction of rice and wheat policy and their impact on wheat trade
is shown in figure 1 where D and S represent Japanese domestic demand aﬁd
and supply for wheat, respectively. Wheat imports are equal to the quantity
Qo- Q1 at the wheat resale price of PRW and the producer price of PPW.

Increases in the resale and producer wheat prices to levels represented by PRW'

. /\
and PPW 'result in a decrease in wheat imports to Q, - Q4.iJ In addition, pay-




9
n

PPy -

PP LA \
PRW' /. /
PRW /. AN

~ ot
e

N

Qo Q2 93 QA 9 Q wheat

Figure 1. Impact of Japanese rice and wheat policies on wheat trade.




ments to divert paddy land from rice to wheat, resulting in a shift in the wheat
supply schedule from S to S', further reduce wheat imports to Q3 = Q4.

To the extent that the above policies result in a reduction in the im-—
balance between rice production and consumption, rice supplies available
for future surplus disposal decline. Japan is currently implementing a S-year
surplus disposal program, begun in 1979/80, to dispose of accumulated excess

rice stocks through subsidized use as feed, as industrial use, and as exports.

Structural Econometric Model

The empirical model of the Japanese rice and wheat sectors is comprised
of 11 equations of which 7 are behavioral and estimated with ordinary least
squares (OLS). It was assumed that prices are not determined endogenously
in the model so that OLS yields consistent and unbiased estimates of the
parameters. Equations were specified to incorporate the policy instruments
of the Japanese government in regulating the rice and wheat sectors. The
period of analysis is from 1961/62 to 1977/78 except for the rice export
equation which was estimated with data from the period 1969/70 to 1977/78.2/
Data used in fitting the model were obtained from the Japan Prime Minister's
Office, Ministry of Agriculture, Forestry and Fisheries, and U.S. Department of
Agriculture, Foreign Agricultural Seryice (FAS).

Acreage Equations

Rice and wheat acreage equations estimated are:
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PPV, _1 PPR;—]
AWp = 342.699 + .678 AWe-1 + .002 PPLy_| - .001 PPI |
MAN ¢ DY,
- 3.6917CPL. + .020 —5PTT -1
(-1.787) (.417)

RZ = .99 h =2.220 n =17
where the figures in parentheses are 't' statistics.?/ The variables used
are defined in table 1. Equations 1 and 2 are specified to show the inter-
relationship of the rice and wheat sectors with producer support prices of
rice and wheat aé well -as other substitute crops (vegetables).ZJ The
equations are expressed as functions of lagged producer prices because the
govermment support prices are not announced until after the decision to
plant the crops has been made. The negative coefficient éf MAN in both
equations indicates that opportunities for work in the nonfarm sector
have been important factors in reducing both wheat and rice acreage in
Japan over the estimation period.

The results of equation 1 also indicate that rice diversion payments
(DV) have been an important factor in reducing rice acreage. The diversion

program was changed somewhat in 1974 with the suspension of payments for

land left fallow. DV is not significantly related to wheat acreage, however.

This relationship is expected to change in the future with increases in

diversion payments which make wheat more competitive with rice.8/

Wheat and Rice Production

Wheat production is represented by the identity
QWS = (AW¢)*(YDW¢)
A yield equation for wheat was not estimated because yields appear to have
remained fairly stable over the estimation period.$8/ Ricebproduction

equations are represented by

(3)
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YDR; = 5.275 -  .0006 AR + .ssgﬁﬁ?ﬂ?f%-— 414 D2

- (5.621) (-2.622) (2.641) (-2.709)
R2 = .69 DW = 1.20 n=17 (4)
QRSt = (ARt)*(YDRt) (5)

The results of equation 4 indicate practices of intensification of fields as

producer prices for rice were increased over the estimation period.

Demand Equations

The rice and wheat demand equations estimated are of the form

Y, PRW, PRR
QDWy = .066 —- .0057CPT - .00037CPI; +0002 'EFT%‘

(9.665) (-2.019) (-4.160) (2.079)
R2 = .84 DW =1.75 n=1T (6)
QDRy = .171 - .029§ T; - .0001 PRt - .oooz‘%%%;‘

(48.552) (-4.868) (-3.505) (=2.114)
RZ2 = .98 DW = 1.43 n=17 (7)

Equations 6 and 7 are reduced form demand equations in that they are derived

from a consumer demand function, a demand function for the intermediate
marketing sector, and a market clearing identity.lgl Negative coefficients ,
for Yt for both rice and wheat indicate that per capita consumption has not
increased with income. These results were also obtained by Greenshields and by
Rojko et al. The price of fish, PF, is ineluded in equation % on the assumntion

of its complementarity to rice.

Stock Equations

Wheat stocks are estimated by the following equation:

AWSy = 1790.330 - 1.071 WSy—-3 - 2.005 EXR¢ + 395.750 D3
(4.509) (=5.554) (=2.474) (4.357)
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Table 1. DEFINITIONS OF VARIABLES

Acreage planted in rice, 1000 hectares.
Acreage planted in wheat, 1000 hectares.
Consumer price index, 1975/76 = 1000.
Dummy variable representing change in diversion payment policy to
provide payment only for production of other crops 1961/62 - 1973/74 =

0, = 1 otherwise. .

Dummy variable representing low rice yields not attributable to economic

- factors, =1 1971/72 and 1976/77, = 0 all other years.

Dunmy variable representing policy of Japanese govenment to hold larger
stocks, 1975/76 - 1977/78 =1, 0 otherwise.

Dummy variable representing surplus disposal program, 1970/71 - 1973/74
=1, = 0 otherwise.

Payments to producers for production of wheat and other crops on paddy
land, 1000 yen per hectare.

U.S. $§ - yen exchange rate, yen per dollar.

Index of wages received in the manufacturing sector, 1975/76 = 1000.
Japanese wheat imports, 1000 mt.

Retail price index for fish, 1975/76 = 1000.

Index of price baid for fertilizer, 1975/76 = 1000.
Japanese c.i.f. import price of corm, $ per ton.
Retail price of dried wheat noodles, yeﬁ per kg.
Japaﬁese population, million persons.

Index of prices paid for inputs, 1975/76 = 1000.
Government support price for rice, yen per ton.
Government support price for wheat, yen per ton.

Government resale price of rice, yen per ton.

Retail price of rice, yen per .10 kg.




PRW
PTR
QDR
QW
QRS
QWS

REX

RS

WS

YDR

YDW

Government resale price of wheat, yen per kg.

Thai rice export price, $ per ton.

Japanese consumption of rice, per capita, brown basis, 1000 mt.
Japanese consumption of wheat, per capita, 1000 mt.

Total rice production, 1000 mt.

Total wheat production, 1000 mt.

Net rice exports, 1000 mt.

Rice stocks diverted to feed, 1000 mt., 1970/71 - 1973/74.

Rice stocks, end of period, 1000 mt. |

Wheat stocks, end of period, 1000 mt.

Japanese gross national product, per capita, million yen per person.

Rice yield, mt./hectare.

Wheat yield, mt./hectare.
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R2 = .68 DW =1.65 n =17 (8)
The results of this equation, which relates government-held wheat stocks to
economic and policy variables, indicate that the exchange rate and the level
of the previous stocks are important in determining the behavior of government
stock managers. The coefficient of WSy.j; indicates almost perfect adjustment.
The significance of the exchange rate (EXR) in equation 8 indicates that
foreign exchange availability is important for the Japanese government in its
stérage decisions. A decline in the US § - yen exchange rate, representing a
decrease in the cost of imported wheat to the Food Agency in terms of foreign
exchange, results in an increase in wheat stocks.

Rice stocks are estimated by the follpwing identity:

ARS¢ = = QDR * POPy - REXy - RF¢ + QSRt ' ‘ (9)
No behavioral equation was estimated because it was assumed that rice stocks
are accumulated after production, consumption, and export decisions have
been made. The variable RF; represents exogenous disposal of rice for
feed under an earlier surplus disposal program (1970/71-1973/74). No behav-

ioral equation for RFy was estimated due to lack of sufficient observations. 11/

Trade Equations

Wheat imports are represented by the following identity:
No behavioral equation was estimated because it was assumed that Japanese

wheat imports are determined after consumption, production, and stock decisions

have been made.
The rice export equation is estimated as:

(D4 * PTRy—1)
-102.94 +  .065 RSy-7 + 83.8994 PIC,—] - 226.543 D3
(-1.038) (4.678) (2.641) (-3.316) (11)

]

REX ¢

=.,95DW =2.30 n=9

R2 =
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The coefficient of PTR/PIC in equation 11 indicates that during the earlier
surplus disposal program . 1970/71-1973/74, the volume: of rice exported was
partly determined by relative prices of rice and imported corn. The level

of the previous year's stocks, which indicates surplus rice availability, is
positively related to rice exports. D3 is included in equation 11 as well as
in equation 8 to represent the Japanese government's policy to hold large

stocks of food and feed grains after 1975.
Validation

To validate the model, Newton's Method was used to :simultaneously solve
the eleven equations in the model over a nine year time period from 1969 to

1977. 12/ Actual and predicted values for the endogenous variables are shown

in appendix 1. Predicted values closely followed the trends of actual values.

Deviations between predicted and actual values averaged less than 10 percent
for rice production, wheat imports, wheat and rice consumption, and wheat
stocks. Deviations between predicted and actual values for wheat acreage
averaged less than 27 percent with the.largest deviations in 1974 (the first
year of the wheat bonus program) and in 1977. Rice exports are overestimated
in 1975-77, years in which Japanese rice exports were small. Estimated

production and consumption elasticities are shown in table 2.

Simulation Results

Equations 1-11 were used to analyze the impact of exogeneous increases
in the resale and producer support prices of rice and wheat on Japanese rice

stocks, wheat imports, and rice exports. The model was first solved for a

base period, year 1, using the observed values of all predetermined




12

Table 2--Estimate of Elasticities at Means

: Wheat ﬁ/ . Rice
Elasticities : : : :
—_— ¢ Short run ! Long run * Short run ¢ Long run
) Price elasticity of supply : .74 2.30 .31 : .42
) Cross price elasticity of supply : =-.76 -2.36 -.18 -.25
D Does . - . -.33 - b/
Price elasticity of demand : - .33 -.08=
) ~ . . . - - . b
7 Cross price elasticity of demand - .11 - -
') Diversion payment elasticity : .02 .07 -.03 -.04

e —————

The reader should be aware that estimated wheat production elasticities are computed
‘M a smaller base than estimated rice production elasticities.
Price variable is ratio of resale rice price to the retail price of noodles.
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variables. The price changes were introduced into the model in the second
year and the model was solved recursively for 5 years to estimate the time
paths of adjustment to the specified changes (see Novakavic and Thompson
for a description of this procedure). Price changes were assumed to be
once and for all and were held at the levels established in year 2.

The base year chosen was 1973 because this is the last year for which
data is available in which Japan was administering a surplus rice disposal
as well as a diversion program. Since Japan is currently administering a
5-year surplus disposal program (1979/80 - 1984/85) and a 10 - year diversion
program (1978/79 - 1988/89), it is believed that current conditions are
similar to that earlier period.

The simulated impact of the price changes are summarized in table 3.
Simulation I presents the impact of an 11.0 percent increase in the relative
resale price of wheat to rice and a 2.4 percent increase in the producer
price of wheat relative to rice from 1973 base values. ié/ Similar percentage
increases in resale prices were effective in February 1980 and a similar
percentage increase in the wheat producer price went into effect for the
1979/80 crop year. Simulation results indicate projected changes in the
endogenous variables following these price changes (year 2 values) as well
as the projected cumulative changes under the assumption the policies are

maintained over a five year period.

The results of simulation I indicate an immediate decline in wheat
imports of 3.6 percent and decline of 4.0 percent from the base value by
year 5. This policy by itself, however, is not sufficient to bring about

a large decrease in rice production. Rice stocks decline 7.7 percent from

their base 1973 level by year 5 because of increased rice consumption and




Table 3. Comparison of Actual '1973 values with solution values for 1973 and [
simulation results.

Base :
Base : solution : Simulation I Projected values : Simulation IT projected values
Variable : _value : _ value :
: T a/ ¢ :Percentage g/:‘-m“ d/ ¢ b/ :Percentage E/
1973 : - 1973 :Year 2 . Percentage b/, change : Year 27 :percentage~ ; change
_ : : : change : vyear 5 : change : year 5 .
Wheat imports . 5353 5400 5208 -3.6 ~4.0 5195 -3.8 -5.2 |
Wheat production : 202 155 170 9.6 25.5 182 17.4 64.5
Rice exports ;392 418 418 0. -4.2 418 0. -26.5 ‘
Rice production ;12149 12143 12103 -.3 -.4 11920 -1.8 -4.0 |
Rice stocks : 4095 4260 4196 -1.5 -7.7 1012 -5.8 -48.9 |

a/ Increase in the relutive wheat to rice resale price of 11 percent and an increase in the relative wheat to rice |
producer support price of 2.4 percent.

b/ Percent change of ycar 2 from the base solution value.

é/ Percent change of ycar 5 value from the base solution value.

d/ Increase in the rice diversion payment from 400,000 yen per hectare to 550,000 yen per hectare in addition fo changes in
simulation T.
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decreased rice production. Rice exports decline 4.2 percent by year 5 due
to the reduced availability of surplus stocks.

Simulation II presents the scenario of increasing the rice diversion
payment 34 percent in addition to the changes introduced in simulation I. A
similar percentage increase in the rice diversion payment took place in the
1978/79 crop year. 14/ The simulation results show that the increase in the
in the diversion payment results in an increase in wheat production of 17
percent and a decrease in rice production of 2 percent in year 2,12/ Wheat
imports decline 4 percent in year 2 and 5 percent in year 5. This decline
in wheat imports is coupled with a larger percentage decline in rice exports
of 26 percent by year 5. Thus these rice policies result in decreased wheat

imports and a decreased supply of surplus rice which, in turn, reduces rice

~exports, all other things equal.

The diversion policy in combination with pricing policies results in a
decline of 50 percent in rice stocks from the base value by year 5 or a
decline of 1962 thousand metric tons (brown basis). This decline is short of
the 70 perceat decrease from the 1979/80 stock levels estimated by FAS desired
by Japanese officials (Ministry of Agriculture, Forestry and Fisheries, Food

Agency).

Conclusions

Japanese rice and wheat policies affect trade through their impact on Japan's
wheat imports and rice exports.l6/ The United States has an interest in the trade
effects of these policies as Japan is a major importer of U.S. wheat (10 percent

of the value of U.S. wheat exports in 1979). 1In addition, Japan's rice exports

compete with U.S. rice exports in traditional Asian markets.
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The results of this analysis indicate a decline in wheat imports of
about 4 to 5 percent (from 1973 base §alues), all other things equal, from
percentage changes in producer and consumer prices and in diversion payments
introduced in recent years. The decrease in projected wheat imports in the
analysis may be underestimated as the new diversion payment levels make
wheat production more-competitive with rice in contrast to the period of
estimation. Further increases in both wheat producer and resale prices in
following vears may further work to decrease wheat imports all other
things constant,

At the same time, the paddy field diversion program appears to be an
effective policy in reducing surplus stocks. However, its success depends
upon other factors such as weather and future demands for increases in rice
support prices. Unusually favorablé weather in Japan resulted in bumper rice
crops in 1978 and 1979 and in increased rice stocks despite the diversion

program effort.

A further note of caution to the interpretation of these results is that
Japan agreed to limit rice exports to about 400,000 tons (milled) over a
period of 4 years in a recent U.S. = Japan bilateral agreement. Because the
rice export equation was estimated over a period in which such an agreement
did not exist, the estimated relationship between rice stocks and rice exports
may not hold. This limit on exports, while working to stabilize rice expor:
markets, will place increased dependence upon feed disposal programs and/or

diversion programs CO reduce accumuliaced rice scockse. licrlfeased CLeliaice vu

rice diversion programs may work to further reduce wheat imports in the future.
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FOOTNOTES

Japan agreed to restrict rice exports to about 400,000 tons (milled)

"over a period of four years U.S. — Japan consultations in April 1980.

Additional trade impacts for feed grains could result from disposal of
rice in livestock feed. The current surplus disposal program,which began
in 1979/80, plans for feed disposal starting in 198l. Trade impacts of
Japanese policies on feed use are not discussed in this paper.

This partially free market was established in 1969 in order to reduce

the cost of rice control to the government and to improve the quality

of rice marketed (Organisation for Economic Co—operation and Development
1974).

Wheat imports are physically managed by licensed traders who sell all
imported wheat to the government at the port.

Wheat producers have been given increased incentive to produce wheat
since 1974 when bonus pgyments were announced in addition to the support
price. The bonus payment was incorporated into the wheat support price
in 1976. Rice producers also receive additional incentive payments to
double-crop rice and wheat. On the consumption side, announced increases
in the resale wheat price were larger than increases in the rice resale
price for 1980 and 1981.

The data are on a Japanese fiscal year basis, April-March except for
wheat data which are on a July-June basis. The rice export equation

was estimated from 1969-1977 because previous to this time period Japan

was a large net importer of rice.
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6. It is recognized that OLS may not be a consistent estimator when there
is a lagged endogenous variable on the right hand side of the equation.
For this reason, Durbin's h statistic (Johnston, pp. 312-313) is provided
for equations 1 and 2. Strictly speaking, however, Durbin's h statistic
is for large samples and its small sample properties are unknown.

7. 'The barley price was not included in equation 2 because of high correlation
with the wheat price (.995).

8. Crops to which paddy land has been diverted over the period of the
program include forage, vegetable crops, and fruits.

9. The coefficient of variation of wheat yields over the time period was
.125.

10. Specifically, the three equations from which the wheat demand function
is estimated are:

(a) QDN = f(PN, PRR, Z)
(b) QDW = £(PN,PRW)
(c) QDN = QDW

Where QDN is consumption of wheat noodles and Z represents other exogenous
factors. Eliminating PN in (b) and substituting into (a), and substituting
(c) into (a) obtains the reduced form equation
(d) QDW = f(PRW, PRR, Z).
Alternatively, it could be assumed that retail margins are constant over
time.

11. Diversion into industrial use is not included in equation 9. Diversion
into industrial use has had almost no effect on stocks as it basically

replaces new-crop rice with old-crop stocks and results in little or no

net stock drawdown.
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The version of Newton's Method used is contained in the TROLL Simulation
Package. See MIT Center for Computational Research in Economics and
Management Science for a description.

The increase in the retail wheat noodle price was limited to .4 of the
increase in the wheat resale price. Wheat represents about 40

percent of the cost of the noodles.

This policy simulation represents an increase in the diversion payment
received by rice producers form 400,000 yen per hectare to 550,000 yen per
hectare. Rice farmers actually receive different incentives for retiring
rice area depending on the crop they decide to cultivate.

The effect of the diversion payment on wheat adreage should be interpreted
with a degree of caution because the diversion payment variable was not
significant at acceptable levels in equation 2.

Future feed grain trade may be affected by these impacts, but is not

discussed in this paper. 1
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Appendix I

The following tables provide the validation run for the Japanese rice
and wheat sector model. Each table provides for the endogenous variables
from 1969 to 1977 the actual value (actual), the predicted model value

(model), the absolute and precentage differences between the two solutions

(ER and PCER) and the root mean square (RMS).




SIMULATION QUTPUT BY VARJABLE

PER CAPITA RICE CONSUMPTION (QDR)

luu:ad::naazqnazl=:=n==a===a:u=nalz:::za:za::::nunxuuaunczztzaqaznzluzsuauxzb::aluaal

| : ; | ACTUAL - - | MODEL I - MODEL_FR i HODEL PCER |
llllt========Bﬂllzza:azn:::::::a:1=388n========u=34e:usa:n:u::ensznluslsm8====:=un=u1
| - 1969 { 0,11669 | 0,1{7083 , 04000363 | 0,311023 |
| 1970 { 0.,11415 | 0,114099 | «5,120039Ew05 | w0,0408%4 |
i 1974 { 0.141768 | 0,111586 | “0,000194 | w0,173194 |
b 1972 ) 0.11011 0,109257 | 'w(,000853 | ©0,774465 |
| 1973 l 0,1107 ! 0,108899 | - w0,001801 ). o], 62677 |
} 1974 l 0.10882 | 0,111051 | 0,002234 | 2,05012
| 1975 } 0.,106088 | 0,106473 | @0,000407 §_ -0, 381173 |
| 197 | 0,10451 | 0,104384 | =(,000126 | a0,120224 |
) - 1977 ! 0,10059 | n,10074 | 0,000151 | 0,149619 |
13:::::::3::::::La::zp:::z:::::ﬂ:t:zaazzazsszszasatsuna::z:a:u:annuxallwszzuzazsangal

STATISTICS FOR SIMULATION OUTPUT BY VARIABLE'

l::aul====:z==:=l::::e:::::z:n:ael=:==========s==ﬂLnsznacmzazunsssnlaa:a:::n:::al-:n1
| ) ACTUAL ) MODEL ) MODELER Il MODEL.PCER |
l:::::::z::::::az::a:::::::::::a:xz::az:::::::za:z13:::;:3::32::;::z-::xwunazzzutaaag
{ MEAN l 0,129359 0,109282 | =7,634029Em08 | ©0,0067769 |
i RMG | 0.179456 | 0,109383 | 0,001018 | 0,928542 |
: §TD,DEY { 0,004896 } 0,004963 | "0,001077 0,982262

t:usl::uu:a:ﬁﬂal:wa::::aza:::ut:]=zaa;a===n=z==aat:claaauuaaataaﬂaluunu:nsszzzazxanl




SIMULATIUN QUTPUT BY VARIABLE

PER CAPITA WHEAT CONSUMPTION (QDW)

|EE8sEsS s oI NsYr | casS3enTETSEEty | unuIINTSRSRSSIR [ gSURIIRTHRCISIEE | EITATRIExSIaS N
{ ! ACTUAL } MODEL i MODEL_ER | MODEL PCER i
lescoacess e el snEsscoss Py |25 GET oS NEEsRs | FEOTITSSSESSXIRS | FEELI2RSSIaEga)
i 1969 1 0,051348 | 0,051186 | ©0,000162 ! w0,314772
} 197¢ l 0,049%2 | 0,051333 | 0.,00181% } . 3.66198
{ 1971 [} 0,05006 | 0,05132 | 0.00126 | 2,51797
) 1972 ! 0,05166 | 0,051628 | @3,208220Ew0S | «0,062103 |
} 1973 } 0,051191 | 0,051161 | »2,952293Ew08 | ©0,057672 |
| 1974 ! 0,050347 | 0,050625 | , 0,000278 | - 0,552367 |
i 197% | 0,05162 | 0,051658 | 3.026618Ee0% | - 0,0741%
| 1976 ) 0,95073 | 0,050593 | ©0,000137 | «0,266546 |
T 1977 i . 0,05094 | 0,050454 | ©0,600086 | «0,953327 |
JEEEEES2SSpEsSA{posrIEscus ST RN | pEIESNEnNCSESRUR [oERoRsncenELessulsEcyasszazIzeRere|
STATISTICS FOR SIMULATION OUTPUT BY VARTABLE

T i1t it PR E I Et R P Rttt PR AR T R e LR RN i E it f F R R LR R RS
) i ACTUAL ! MODEL i MODEL _ER i MODEL PCER |
ln:zau:::zguztxzla:::n:a:;:::u:z:lz:ﬂaunuzznzazazulzs::zz::::zzaésuSitansgzaazszzazu]
} MEAN } 0,050824 | 0,051107 | . 0,000283 | 0,572114 |
: RM3 ! 0,050R29 | 0,051108 } 0,000763 |} 1,53292
i 8§7D,DEV | S 0,000731 | 0.000448 | 0,000752 | C1,50842
H

RIS RTINS U SASNE RS NN HE | SR C AR ESRCSRSERB [ USRI RCUTIRUCES | BUSICBOBECENdNR |




SIMULATION OUTPUT dY VARIAHLE

RICE AREA (AR)

Tt EE I PR R R LR R AL SRR EEEE R L PR 23 18 E 1 :c-wz::n:lssau::x::n:a:ngag'
| ! ACTUAL ! MONEL | MODEL_ER I MODEL,PCER |
|EBE BN SSSSSz S oETERNEEEERSENS |SoS0INSSSERSSUBN | RSB ERCISSTRANBR | BUIRITAIS TN |
| 1969 ! 3274, ! 3235,09 } ‘w38,9116 | «1,188% |
| 1979 ! 2923, 1 2936.62 ! 13,6199 | 0,465955 |
} 1974 ) 2695, | 2697,27 { 2,2688 1 0,08ul185
| 1972 } 2640, 1 267,98 { 31,9849 ! 1,21155
{ 1973 | 2622, ! 26004,33 i w17,6738 1 w0, 674089 |
| 1974 } 2724, l 2h91,93 | . w32,0662 ! wl 17717 |
) 1975 | 2764, ! 2792,43 { . 28,8337 } 1,04310
} 1975 | 2779, § 27%3,04 - t4,041% ! 0,50%2363
) 1977 ! 2757. | 2744 A7 1 wi12.,5261 1 wi, LuSa51g 1
lgzuxgssusznssns s ceseErssas]s ==a=-===a=zz=:a1::::3::-: wau:aa;ua&u:z:xzauzaa:n‘

é

STATISTI(CS FUR SIMULATION OUTPUT BY VARIABLE

lnazzazuu::zzaau1=z=:s=====~=====lzun::z:::nznnunata:tztzatﬂzﬂancnn1==3!=====2z==:uu;

| ] ACTUAL ! MODEL | MODEI_ER I MODEL,PCER |
BERESEELSNEE R | CE S SRS S NI | SN YNz RN [ U RSN NTUE RS | ITEEREI ISR
ME AN } 2797,.5¢6 l 2796, 4 ! wl,1589 ! w0,020437 |

|
} RMY i 280385 ! 2802,11 l 24,1611 | 0,849485 |
} 5TO,DEV - | 199,193 i 189,747 } 25,3972 | 0,900754 |
Y TR B EE AR R A PR PR R E R PR A SRR LT R AR 28 4 22 LA P AL TR




SIMULATION OUTRPUT BY VARJABLE

RICE EXPORTS (REX)

&nz::nua:azzxaagxszan========3=l=l::as:s:::::zz;aat:z::zzm:u:cazuuztazezze:ezzauuuasl
! 1 ACTUAL N  MOPEL. } MODEL L ER |  MODEL_PCER |
‘u:u:::a:t:s:ua:;gzazzzzzzzzangcgz====:§===c:==aaag:zzznza:a::z::xul:s:e:nu::::anssuj
| 1969 ) 392, l 45T, 116 i 65,116 1 16,6112

| 1970 | 170, } - B15,247 ! 4s 2473 ! 5.87627
! 197 { ad9, ! - 749,927 ! “99,0728% ! ©{1,6693 |
{ 1972 | 4ss, i 542,329 -t BY,3291- 1 18,4125
| 1973 | 392, 1 S12,447 I 120,447 ! Jo,7as3
} 1974 | 208, } 267,771 | 59,7708 | 28,7389 1
i 1978 ! w2, { 37. 4404 i 64,4844 ! w238,68% |
! 1976 | wlS, 1 T4,6282 i 89,6282 l «397,521 |
| 1977 l 29, ! 38,757} 9,75713 1 33,6452 |
lsnn=8=U:8======t===;==8===a=:a==z=:==:=:==a====:=;::ﬂ:::nznaz:::azzqun::zza:nutlang

STATISTICS FOR SIMULATION OUTPUT BY VARIABLE

3«:::::&::::::::&c:::a:::::z:::s:l:::ta::::n:::ﬂzz3::&8::::3:::::2&lz::::nz::::auzau]

} | ACTUAL | MODEL, )} MODEL_LER I MODEL,PCEKR |
1::&3::3::::::;;3z:B:::::::::naﬂ:!:::czzzazzzwzlaa;uz::z:::a:zn:aun2==zu:=:=:=:guag.l
) MEAN ! 339,555 } 388,407 ) h8.8519 | =79,3184

| RMS - " 456,539 | 479,918 { T7.1547 ) 215,429 |
{ §T0,DEVY ) 323,084 ! 298,983 ) 43,3014 ! 212,444 l

'll:&:tt::ﬂ:::l:g{azzz::::u:::n:ns3==at====:====nsa]czzsn:n:n:zzasﬂz1=za===:=:==utn;-;




BIMULATION OUTPUT BY VARIABLE
Wheat Imports (MW)

la:z:aas 945 =sl8ulazu:zztaascaazlzl==g======lz===;=tzz::::u:s:

| $ ACTUAL l MOPEL | MODEL
IR EERE USSR NN | RS AC RS I RIS BEIN | CENBCSRATATIIRER AT IEIT s YsEITIZAS
) 1969 ) L2y ) 535,84 | 111. 84

) 1770 } L83k l 4923 .4 ) 89.40

| 1974 } 496l l 5034,98 | 70.98

} 1972 } 5468 l 5%2%,3 } =14k .70

| 1973 | 5353 | 5417,0% } 6h.05

| 1974 | 5hok | 5275,07 j o -128.93

i 1975 | 5923 ! 5885 ,60 | -37.3h

| 1976 ! 5521 I 5512,07 I ~4.93

| 1977 i 576k ! 5662,32 ) -101..68
]: 3~B:Iz.:l§u]u:38t======= :a:l::u::a:s:a::::;:;::::::::u;:zz
STATISTIUS FOR SIMULATION OUTPUT BY VARTABLE

lesssass :anauzaulz.laa:a::::.::q;l======:=======n=1~:===:xa::

) ! ACTUAI ) MODEL | MODEL
]G:: ::z‘zgn:aagg:_-:a:n::zu:n:aa|==a=n===z=z=za:x1 33::22&,:5. oS
| ME AN l 5295 l 285,58 | -9.48

| RM3 ! 531h | 5299,46 | 93.70

I 8TD.OEV | 473.20 | 407,464 1‘ 152.11

{ I=

BEIZESTIZSTERBp lecASACRIBRIRRS

Szlzgsuxss

SRERSBIZDSIS

BEITLLLoSuEZES

it

2 pen P P Jen P Fem > e Ben Gem P S

u
t

ZzsucUzudgHsge|
MODEL, PCER !
ussIInsInSSgdERE|
o:ng
1.849
1.430
~-2.6h6
1.197
-2.386
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Z

SIMULATION OUTPUT BY VARIABLE

Rice Stocks (RS)

l8:::::::z:aaauzluz:uuuaznsuaa-ualzsn:csn:snnzzzxz]a:auz:::u:::a:::lznz::z:::u::ﬁz::g
) } ACTUAL | MODEL } MODEL JFR I MODEL,PCER
1la::axulaaaaluclcsn==z8==:ﬂ==83=l:zsaazz:zﬂ::at:tl==8=z===ﬁu==n==¢zzazsunzzaza:uuzgx
| 19569 | tog4e, 1 _10014,9 i »127,109 ! wl 2533 |
! 1970 i g6, 1 10246,8 | 385,804 ! 3,91282 |
| 1974 | 6564, \ 7530,2 ! 964,199 ! 14,6647 1
| 1972 | 4896, i 6327,51 { 431,51 ! 29,2383 1
| 1973 } 4995, 1 5623,65 i 1528, 65 ! 57,%297 |
| 1974 | 4140, | 56606,21 | 1420,21 1 14,258 1
| 1975 i $342, | 6130,29 | 188,289 \ 14,7564
) 1976 | 5310, l 5686,12 ) 276,129 1 $5,20009 |
| 1977 | 6893, L 6486,41 | wl06,5494 l «5,8080% |
l‘l=3=='=taﬂtlanlus¥n==u=835=tsu=lzasszstmaauzznza1=:=;u==:x=u===s=1==au==;:==:=5===1

GTAT[STILS FUR SIMULATION OQUTPUT BY VARIABLE

l:un:a::Jﬂstzannlsa!:a::z:a&;taazl:un:zs:::azu::zn;::::::::g:as::zzl:s:::::::::aan:al

| l ACTUAL l MODEL: ) MObEL L ER ! MOPEL. L PCER 1
tns::;s:zazluﬁagla:uzzauzzaustsnul;ar::s::al:n:z:a[z:aa::::a:z:u:::1:::::::::::;3:2:1
i ME AN i 6361 ,22 1 7056,9 ! 695,68 ! 10,6917 |
1 RM 3 ! 671141 1 7268,68 ) 964,827 1 20,9069 |
I sTDGWEV | 2269,39 | 1RYY 4T ! 707,542 | 15,7769
xn::::s:sn:u::antz::;:z::a;ztnzasl:xs::su:zn:zas:a1:::::::.4~=:==a=lsz:::a:::::aﬂ::sl




SIMULAYIUN ODUTPUT BY VARIAHLE

RICE YIELD (YDR)

|ERacsEs R s gy | oSN R SRS | S e NSRRI T R XN SRR S S oS8 | By rIabazu])

) | ACTUAL ! MODEI. } MODEL TER !  MODEL,PCER |
lsannaa=u:=n==a=l::a:a::::::::zt:!====q=========a=l::aasaz::;::z:z:lnau:z:::::::::gu1
} 1969 | 4,211 ! 4,32079 | 0,043792 | 1,02389
) 1979 i G4.3411 | 4,509¢% |} 0.167946 | 3,86874 |
} 1971 | 4,9%397 | b,20641 | 0.16671 | 4,12679 |
} 1972 } 4,5034 1 4,62148 | 0.,118078 | 2,62198
) 1973 | 4,0335 | 4,67288 |  0,039384 ) - 0,849981 |
) 1974 } 4,5128 l 4,63963 | f 0.,127127 |- C 2,8172y )
} 1975 | 4,76% ! 4,4827 | w0,280302 | - «5,88499
4 1976 { 4,23%a1 ! h,05837 | 20,177732 | el 19564
} 1977 | B 7497 | 4,53237 | ©w0,21733 | «d4,57566 )
lEaue s Es e 2SS E e T UgNE | SRS SUS IO | SRARUS U HSRRESES [ IRCERNIESITIRegu |

STATISTICS FOR SIMULATION UUTPUT BY VARTABLE

NS o RS NIl | e S C e SRR | 33N [ IO N RS A EN22RY | SEUSBUSIIRS kUS|

} : { ACTUAL } MODEL | MODEL L ER l MODEL  PCER i
R i e A L N R F AR R I E P T PR AR L P R R N 2L R R R R R -] B
! . MEAN { U 450606 | 4,44929 | «0,00137 | 0,072478

} RMS ! 4,4567 | 4,u5373 | 0,16%65 | 3,67806
| §TD,DEV { 0,265993 | 0,210886 | 0,173693 | 3,90041
;nqnananrnaszznagaszacazzuszzuzas1zc=uzua==uazgawuz:an::caaa:uaza:s1Buusa=nuun=uunan;




STMULATIUN OUTPOT BY VARAWLE

WHEAT AREA (AW)

R LRI LR R R P T R R NS IR R L PRS2 2 2 R R R 2o 1 0
) } ACTUAL I BASE ] BASE _ER ! BASE  PCER }
SRR LR i R R R e et P R R I L T L L AR R P P R R R P IR R R £ 1 T
| 1969 ) 287, | 270,339 } wlo.b611 l ~5,80527

i 1970 | 229, | 221,718 ! ~7.20223 | “3,180U1

§ 1971 } 1o0, | 175,181 } 9.,18087 | 5,93046

| 1972 | 115, l 123,012 | 8,61229 | 7.4889%4

] 1973 ! 75, | 63,5992 | w11,4008 | =15,2011

| 1974 | 83, { 105,955 ! . 22,9553 } el ,6569

i 1975 | 90, | 107,884 | 17,8639 1 19,871

| 1970 } 89, | B4,4138 ) =4,58015 |} °  =5,15298

i 1977 ) 8o, l 66,9444 ¢ «ui9,0556 | wgd 1577
;a:u:z=c==u=:===&::::::z::::::uu:1u==n======zzaa==xanzsaaézzgnaszzn33::3:8:::!::::::

STATISTICS FOR SIMULATIUN UUTPUT BY VARIABLE

BB ERLE SR yBREN: | S 3OS EIETEES | SRR E USSP ECER | unSasyIcaAcSsusanluswaggscoesgSson]

) | ACTUAL | BASE } BASELER - |} BABE _PCER |
BB ERRCET BN R | CEE SR eSS IRCSNE | 2ESRITNDSRSSROSY | HSASsRsEsIRnzAs [ RaRgaRs oIz aA=ga |
4. MEAN | 135,556 ) 135,916 } “0,039324 | 1,005%59 |

KM3 | 153,309 "} 151,558 ) 14,3372 } 15,051¢ i

j J
|  8Tu,DEV | 7549475 ! T1.9772 | 15,2008 | 15,9285 |-
!uata:zu:ucuaulu{snﬂadsa;:au:::ﬂn&nnn:naz:zn:n:anu3nsa:=xzaacs=nuualnztnaﬁnmuu:uun.nl




STMULATION QUTPUT 8Y VARLANLE.
WHEAT STOCKS (WS)

393.:u:=aa::=:a:1u:::aé:z:az:x::nla:az:n:::sau:azs3ﬂ=nzz=u:n:wtu:=ng:ancwunaamuu!znn;

| . | ACTUAL } MODEL ) MONEI [FR ! MODEL ,PCER !
lmua:z:n::za:a::3::::::::::::::3813=n=========n==:1g:s::xs:::::u:sulsmsuuuzzzxznzcun1
| 19¢9 | 860, { 1001,.1 | 141,096 ! 16,4049 |
) 1979 | 950, | {ol0,64 i 60,6443 l 6,38%06 |
} 1971, i 1000, } 1065,12 i 65,1117 ! 6,51177 |
} 1972 ] 1170, } 1139,16 | «30,843% 1 wd, 63422 |
| 1973 } 1110, i 1145,47 l 35,4731 l- 3,19678
| 1974 ! 1150, ! 1110,46 }  =30,5422 1 w2, 65585
| 1975 | 1500, l 1511,93 . 11,9320 | ©0,795524 |
| 1974 ! 1470, ] 1612,606 } 42,6616 ! 2,9021%
1 1977 i 1655, ! 1598 84 | wS6,1577 l «3,59322
lauaznzazasszzaslu:a:u::::::z::n:l=n=::=u==m==nn:u1m:unz:n:u:nauatnxus:nsw:n:mzuncang

i

BTATISTICS FOR SIMULATION OUTPUT BY VARIABLE.

lcxzzuzzxzxzaaculu::z:gaa::z:nzan|h==:=:::z==gun=z]ua:z::nna:xaa:xalumnasu:::u::nuga[
b ! ACTUAL | MOPEL | HODEI LER ! MODEL,PCER |
3uuu:auu==u==annlzauaz:nzzazu:zu:l:a:nsn:u:aazaunu3u==:==:====anu:a]=auaan:=nz:=nan:;
! MEAN } 1207,22 | 1233,82 i 26,598 ) 3,05606
| RMS l 1234,48 1 1253,95 I 63,3199 | 6,64255 |
! STOLDEY | 273,040 1 237,333 [ 60,9484 1 6,25522 -
]wnsz:azasunat:nl:::;anta::uancuu[:unn:s:::::z:munlu:umsnn:::nna:naluunuxﬁuzztnutnau1







