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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.
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Interaction of Japanese Rice and Wheat Policy and Impact On Trade

by Cathy L. Jabara*

An important objective of Japanese agricultural policy since the early

1960's has been to increase farm incomes by raising the farm price of rice,

the country's principal agricultural crop (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 maintained 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 include 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 adjustment in the wholesale (resale)

prices of rice and wheat 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 exports

of surplus rice compete with exports from the more traditional suppliers

such as the United States.1/ 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 United 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 government or to officially designated

dealers (mainly local cooperatives) who constitute a "semi-controlled" market../

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
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of Agriculture, Forestry and Fisheries, Food Agency).

Wheat imports are controlled by the Japanese Food Agency through quota

arrangements with licensed traders../ 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 whet, 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 a 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 and

and supnlv for wheat, respectively. Wheat imports are equal to the quantity

Q0- Ql at the wheat resale price of PRW and the producer price of PPW.

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

and PPW 'result in a decrease in wheat imports to 
n 

Q4../ In addition, pay-



PPW

PPW

PRW'

PRW

1 1
H 

Qo C22 Q3 Q4 Q1 Q wheat

Figure 1. Impact of Javanese 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 - Q.

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 5-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 1977/781/

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 Service (FAS).

Acreage Eauations 

Rice and wheat acreage equations estimated are:

ARt
,PPRt-1, ,PPWt_i ,

= 2833.700 .263 ARt_ 990.368 PFit_i - .003 PPit_i
(5.661) (-1.496)(5.760) (2.120)

,PPVt...1 DVI- MAN

- 606.262 PFIt_i - .337 PPIt_i - 6.784 CPI t 355.498 D1

(-5.760) (-4.071) (-2.245) (3.152)

.99 h = -.87 n = 17 (1)



PP14.171 PPRt_i

AWt = 342.699 .678 AWt....1 - .001

(1.372) (3.452) (1.962) -2.500)

MANt
- 3.69f7Pit .020
-1.787) (.417)

DV
PP t -1

= .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 as well -as other substitute crops (vegetables)-L/ The

equations are expressed as functions of lagged producer prices because the

government support prices are not announced until after the decision to

plant the crops has been made. The negative coefficient of 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 I 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../

2)

Wheat and Rice Production 

Wheat production is represented by the identity

QWSt = (AWt)*(YDWO 3)

A yield equation for wheat was not estimated because yields appear to have

remained fairly stable over the estimation period.9/ Rice production

equations are represented by



6;1'YDRt = 5.275 - .0006 ARt + .88941 t... - .414 D2
(5.621) (-2.622) (2.641) (-2.709)

"72 = .69 DW = 1.20 n=17 (4)

QRSt = (ARt)*(YDRO (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. PRWt
QDWt = .066 - - .0003 iPIt 1:0002

(9.665) (-2.019) (-4.160) (2.079)

PRR

= .84 DW = 1.75 n=17 (6)

QDRt = .171 - .0247- .00014t7 : 447-
(48.552) (-4.868) (-3.505) 

=2

= .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-12i Negative coefficients

for 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 incluae9. in equation 7 on the assumntion

of its complementarity to rice.

Stock Equations 

Wheat stocks are estimated by the following equation:

AWS = 1790.330 - 1.071 WSt...1 - 2.005 EXRt
(4.509) -5.554) (-2.474)

395.750 D3
(4.357)
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Table 1. DEFINITIONS OF VARIABLES

AR Acreage planted in rice, 1000 hectares.

AW Acreage planted in wheat, 1000 hectares.

CPI Consumer price index, 1975176= 1000.

D1 Dummy variable representing change in diversion payment policy to
provide payment only for production of other crops 1961/62 - 1973/74 =
0, = 1 otherwise.

D2 Dummy variable representing low rice yields not attributable to economic
factors, = 1 1971/72 and 1976/77, = 0 all other years.

D3 Dummy variable representing policy of Japanese govenment to hold larger
stocks, 1975/76 - 1977/78 = 1, 0 otherwise.

D4 Dummy variable representing surplus disposal program, 1970/71 - 1973/74
= 1, = 0 otherwise.

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

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

MAN Index of wages received in the manufacturing sector, 1975/76 = 1000.

MW Japanese wheat imports, 1000 mt.

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

PFI Index of price paid for fertilizer, 1975/76 = 1000.

PIC Japanese c.i.f. import price of corn, $ per ton.

PN Retail price of dried wheat noodles, yen per Ira.

POP Japanese population, million persons.

PPI Index of prices paid for inputs, 1975/76 = 1000.

PPR Government support price for rice, yen per ton.

PPW Government support price for wheat, yen per ton.

PR Government resale price of rice, yen per ton.

PRR Retail price of rice, yen per .10 kg.
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PRW Government resale price of wheat, yen per kg.

PTR Thai rice export price, $ per ton.

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

QDW Japanese consumption of wheat, per capita, 1000 mt.

QRS Total rice production, 1000 mt.

QWS Total wheat production, 1000 mt.

REX Net rice exports, 1000 mt.

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

RS Rice stocks, end of period, 1000 mt.

WS Wheat stocks, end of period, 1000 mt.

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

YDR Rice yield, mt./hectare.

YDW Wheat yield, mt./hectare.
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=.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 WSt_i 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

storage 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 following identity:

ARSE = - QDRt * POPE - REXt - RFt + QSRt

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 RFt represents exogenous disposal of rice for

feed under an earlier surplus disposal program (1970/71-1973/74). No behav-

(9)

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

Trade Equations 

Wheat imports are represented by the following identity:

MWt = QDWt * POPt + AWSt QSWt (10)

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 *,PTRt_.1) ,

REXt = -102.94 + .065 RSt_i + 83.8994 PICt-1 - 226.543 D3
(-1.038) (4.678) (2.641) (-3.316)

= .95 DW =230 n = 9

(11)
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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

Elasticities

Wheat 
•

a/

•

Rice

: 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

33 . b/) Price elasticity of demand • - - -.08—

0 Cross once elasticity of demand - .11 - -

i) Diversion payment elasticity 
. .02 .07 -.03 -.04

' The reader should be aware that estimated wheat production elasticities are computd
:°111 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. 13/ 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



Variable

Wheat imports

Wheat production

Rice exports

Rice production

Rice stocks

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

Base

Base : solution :

value  : value

1973 :

Simulation I Projected values Simulation II projected values

1973 :Year

5353 5400 5208

202 155 170

392 418 418
: 12149 12143 12103

4095 4260 4196

a/ :Percentage c : d/ h/ :Percentage c/
b/Percentage -/: change Yedr 2— :Percentage- : change -

change : year 5 :  change :  year 5 

-4.0 1i195

25.5 102

-4.2 418

-.4 11920

-7.7 4012

-3.8 -5.2

17.4 64.5
0. -26.5
-1.8 -4.0
-5.8 -48.9

a/ Increase in the relative 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 year 2 from the base solution value.

g/ Percent change of yoar 5 value from the base solution value.
d/ Increase in the rico diversion payment from 400,000 yen per hectare to 550,000 yen per hectare in addition to 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.

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 2.15/ 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 percent 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 161 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). In 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 values), 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 years 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 favorable 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 export

markets, will place increased dependence upon feed disposal programs and/or

alversion programs to reduce accumuiaced rice scocks. lacreabed riiLce

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

1. 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 1981. Trade impacts of

Japanese policies on feed use are not discussed in this paper.

2. 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).

3. Wheat imports are physically managed by licensed traders who sell all

imported wheat to the government at the port.

4. Wheat producers have been given increased incentive to produce wheat

since 1974 when bonus payments 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.

5. 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 I 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 = f(PN,PRW)
(c) QDN =aQDW

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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12. 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.

13. 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.

14. 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.

15. The effect of the diversion payment on wheat acreage should be interpreted

with a degree of caution because the diversion payment variable was not

significant at acceptable levels in equation 2.

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

discussed in this paper.
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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 OUTPUT BY VARIABLE

PER CAPITA RICE CONSUMPTION (QDR)
.v

1011340:1==a4=24Mani:Untig1==41:31a2===1,==012:111t$UX====2:3:0=VMINCIOXU123111:1111

I I ACTUAL I MODEL i - MODEL1FR 1 MODEL2CER iinsgstam==Q:=auquimnsauzu====zammleammaccom=====tmiclassuir.c=u=======loststimum=====tinzal.
i 1969 i 0.11669 1 0,1170$3 i 0.000363 1 0,31.1023 i
1 

.. 1970 1 0,11415 I 0.114099 1 .05..1200396005 1 .o.04/1854 1
i t971 1 O.1!178 i 0.111586 1 -0.0c0194 1 00.173194 i
i 1972 i 0.11011 1 0009257 1 '4.0.000853 I 00,77446S 1
i 1973 I 0,110, i 0.108699 1 .u0,001801 1. 01,62677 1
1 1974 1 0110882 1 0.111o51 I o.00223i I 2.05o12 i
1 1975 i 0.1o683 1 0.106473 1 ..o.000407 1. 

_
.m00381173 1

1 1976 i 0.10451 i 0,104384 1 .$0.000126 I .00.12n224 1
1 1977 i 0,10059 1 0.10074 i 0.000151 1 0,149614 I
1021:xt==2=:===rqui====::========alajr04=1:xama===2:12:Lalsams=======aglimIlislitaigenullaxt4maill

STATISTICS FOR SIMULATION OUTPUT BY VARIABLE'

ItaUXX=CZCW:=V;c1==a1=C-4=======Mil::=1:0=====ZasSMIIIMU=3:1=2,1121=4XXUMIXISZuViztszcz.niaxici

I I ACTUAL 1 MODEL 
. 1 

MODELER 1 MODEL2CER IIliaar4x==ax:scact=s1=xcaczxmr.======x1==.42:::========min3=32=====u=mFmmtisstuagtsv4.7.2012201
1 MEAN 1 0,109359 I 0009282 1 .7.634o29Epo9 1 .0.067769 11 Rms 1 0.109456 1 0,109383.1 0.001018 i 0.921062 11 STD.DEV i 0.004896 1 0.004963 1 '04001077 1 0.982262 1
laguana=uumar.malaigxatazzilta===agm*Iliscamamumtzmz=441xesmanctuawmamvalisalimanassaxxamaul



SImULATIuN OUTPUT HY VARIPILE

PER CAPITA WHEAT CONSUMPTION (QDW)

issis:c=anazongs4=1:amlla=======tzmainmmx====tnelszt===cv======ciinz:2==4r.14m=111
1 1 ACTuAL 1 k MODELER 1 mODEL2CFR 1
Imatam===a=mum*E1====x1===2======x1=tougm=======nziamca====x74:assattimursamx11:::szstal

1 1970 1 0.051333 1 
000000162 1 00,310772 I1 1969 I (.O51348 I 0,051.186 I

0,04952 1 0,001813 1 3.66198 1
1 i971 1 0.0c1)06) I 0.0513? 1 0,00126 1 2,51797 1
1 1972 1 0,0q166 I 0,051628 1 03.208220Ew0S 1 , 00,082103 1

0,0S1191 i 0.051161 1 w2.952293E005 I1 1973 1 000057672 i

1 1975 1 3,482606
0180L

5
1 . _ 0,552367 i1 1974 1 0,1)50347 1 0.050625 I

1 1976 1 °O.:X(4:: i 
0,07013 10,0'1162 i

i 1977 1 0.050454 1 
wo,000137 1

.0,953327 1
00,26.9546 10.0q073 1

. 0.09094 1 60,0000486 1
IsmiczAtrzzzczttr.-11==tec0=1=c=icmuc,====.1.tummirmtmst===c=smataalicsxx=rin:==mmetatl-

STATISTICS FOR SimULATON OUTPUT By VARIABLE

isatiocx==3:mgazisitvgaams======mazicwx=1131===mmEsmalc==mtme===mx=mmalositit===xxxv.:04amil
1 i mODEL 1 MODEL IA:ER I MOLL2CER I
laztas===snucx;xl = v 41:tc ===lagmingmautc:=======x12.mcgx=1:11=mm2tivaIsusstsazazz:x=tmul
I MEAN i 0,050824 1 0,051107 1 0'0000283 I 0,572114 I. 
1 R'S i 0050,429 1 0,051108 1 0,000763 1 1,537'92 4
1 sTDOEV 1 0,00011 i 00000448 1 00000752 1 1,50042 1
Isissaums:4==xuanicazamatia=4==agimalmocussmisouvr,c=covalszualaxisma 4xsizimOsulaumsauscusaisemslij

•••



SImULATION OUTPUT OY VARIAM.E

RICE AREA (AR)

taxagusemm:szaisutul
i 1 ACTUAL I mUnEL i MODELER I

1 1969 i 3274. 1 1 .108,9116 1 

mML4,PcFR 1
lassaccraux==4==x1======mic====xxlsal====== ........e...so.. sIZZ00012:102220=.1==liZiMalapaag=2:31=11401131

i 970 1 2923, 1 2036,62
3235.09

1 13,6199 I 
01,1885 1

971 1 :104687191::1 1i 1 P695. 1 2697,27 1 2,2688 1

1
i
1

1974
1973
1972

i
1
1

2724,

POO,
2622.

I
1

1
2604,33
201,98, i

1
i

103240662
'01706738
3r0g4q

1
1
I

wi°1 .6.

6

4!!9 !I . 1975 1 2764, I 22479921:9633 i 28,8337 1 
00,07717 1

i 1976 1 2779; I 2743,04 i 1 40413 1 o esoca63 1
I 1977 1 P7si. 1 2744./17 1 1 m
Inatsurcl===xts=c1======12:c=====x:I=xxx2maixxisman !;!::ligsalmaavia:%2:2::=1

i

STATISTICS FOR simULATION OUTPUT By VARIABLE

Immc=a2:mmicnx:4c1=xxx========c==.41==gya=====tucamilgramm==t====ccaulucalimg=====mtgavi
i 1 ACTUAL 1 mOPEL 1 mODELER 1 MODEL.L.PCEH 1

1 MEAN 1 279756, 1 2796,4 1 .1,1588 1 .0,020437 1
1 RMS i 280385 i 2802,11 1 24,1611 1 0.849485 1
1 BTO•DeV . 1 199,193 1 189.717 1 25,5972 . I 0,900754 1

' - 1 mmtrimmuL4sorgmr.clurozcz=w======0;11===na==========g; 1 cms=2=1.1.4a=cmfaxisu tvisigusx0==migaigati I,



SimuLATION oUTPuT BY VARIABLe

RICE EXPORTS (REX)

Ingcmitatizsv:224almmata========smicclu:agamm===cxsamml.taszac=rsoztaxialuz!mmtt:tmu=gaxxsual
I 1 ACTUAL I mOPEL i mODELIER 1 mODEL.2cER 1
Inagam:umicxxmcnizovz;4=xx====axgcsi==zaicxtrza=2=sisclag=sazz=12:83318111=Ixstswituaurizsmasavi
1 1969 1 392, 1 457,116 i 650 116 1 16.6112 1
1 1970 i 77o, 1 A15,247 1 "5,2473 I 5,87627 1,
1 1971 i 849. i 710.927 1 0.99.072S 1 111,66Q3 1
1 1972 1 458, 1 s4p,329 I 8403291- 1 i8,4125 1
1 1973 A 342. 1 51P,441 i 10,4117 ! 30.72113 1
1 19/4 1 208. i 267,771 1 5907708 1 28./340 I
i i97s 1 m27, I 37,4444 i 64.4444 I *4238.683 1i 1976 1 e.15. 1 74.6282 1 89.6282 1 0997.521 i
i 1977 1 29, 1 38.7571 1 9.75713 I 33.6452 1
Illanzazugli=1:0*2=1==cm=ms====mmalatt!=zmx:=3:31mazt=la 8111211luzUmar4maanlumixtavossmagammi

STATISTICS FOR 8ImULATION OUTPUT By VARIABLE

Isc==x=v=mmam=valmzu===c=====mzmcirvAcumczr—Incmszommlivictam======zumxml
i 1 ACPAL i MODEL 1 MODELER 1
istmul:=Lzum=iva;t1=czcz====:;==mmx=1===c2=======loaz:x="0"1:=u="21:1"11 mEAN i 339.55 1 388.407 1 48.8519 11 RM$ A 456.539 i 47q.9I5 1 77.1547 11 STD.DEV i 3423.084 1 298.983 i 63.3414 1
IstuzItmcmul-==s4tIczy=====z;==cgmaml=r44s======zz=vau=lcasam=====xxxlsu:1

i

munEL2C04

.79,31ci4 I
213,429
20.446 I

zrzscr.uzz2zugatal



tilmOLATI1N OUTPUT BY VARLAOLE

Wikmt Imports (MW)

104saugs;===u4sui=x0;xaszascam242114243=====sw==gx.lizz:;====z2===1======:;12=4.:124.41mul
1 1 ACTOAI i monEL 1 mooLL:ER I moDLL.,PcER i
lx;==cma4avilissaconammaivia*altmax;=Ixig4=====msz=====122==2:=.1.azmizItzur.01==2="v"'":"=-11
i i no 1 1i424 1 i1535$84 I 111.8)1 1 2.528 1
i 1)70 1 h831t I 49?31 4 i 89.ho 1 1.849 I
1 1 'PT I, 1 064 I 5034„98 1 70.98 1 1.1o0 1
i 1472 1 51168 I 5323,3 I -14h.y0 I -2.646 1
1 1173 i 5353 1 5417,05 1 64.o5 1 1.197 

1
1 11714 1 5ho4 I 527S„07 i -128.93 ! -2.386

1
i 1,175 1 5923 1 5885,66 i -31.311 I -.631

I
i 1)76 i 5521 1 5512,07 i -8.93 1 -.162

I
1 1)77 i 5764 i 5662,32 I -lo].68 i -1.764

I
10==za=m4a==;0116=imumg==vcmr.===.40:1==usamzuzma=.1=1.4.41;=====x2r.r.r.i--zz217..4===,1.43:mm==1

STATISTIGS FOR SIHULATION OUTPUT BY vARTABLE

Ica=z=r.:4a=zsX4mism4aaum=rar.:===t41==r0=zzmarmls====z=11x=1

I i AMA' I mono. I MODEL:JR I moDEL,PcER I

162:;:g2U3Mg=411421a42=210111X2gEZUCg14101C1122===;;==;=2X1=2;=.7.=====U:===1===========WittUi

I M E AN I 5295 I b285.5/4 I -9.118 i 1./90 1
I timi I 5314 I 529q.11b 1 93.10 i 1.813 1
1 STU,'AV 1 1473.20 1 401,464 1 15.11 1 2.900 1
Isz:=2:=z4z===alisixamum=aniosiazu=4=1;zu======sa===2:1==s-4.;==s===!z====4;:maillarzsi



6/M11401011 OUTPUT OY VARIAOLE

Rice Stocks (RS)

Agreszszawsgmaaigaligar4caua2sal
immullialgcM4tcsaulMatzmAsigg=au

z:41J=4=====l=r41 
.-----..---- w.;.1.0$2=2;1

I 1 ACTUAL 1 MODEL 1 mona:vii I MOOEL,PCER 1

Istg=44*E4auxamlisiglussa4=442agaxasaall
assmasuagtm=as=x1x;u=lsoltv.u.4==u;s1=14

u=s=======zsgt=1

1 1969 i 10142, 1 , 10014.9 1 *1?7,109 1 ...12b33 1

I 19/0 1 9661. 1 102116.8 1 3R5'.844 i 3.91282 1

I 19/1 1 6566. 1 7530.? 1 964.199 I 14.6647 1

1 1972 1 4896, I 6327.51 1 1431.51 1 a9.?383 1

1 1973 1 4095. i 5623.65 1 152b.0 1 37.3297 1

I 1974 I 41 40. 1 5566.21 1 1420.21 I 34.?55 i

I 1975 1 S342. i 6130.29 1 788-,289 1 14.7564 i

I 1”6 I 5310, 
1 5586.12 1 276025 I 5.20609 1

1 1S77 1 684)3. i 6486.141 1 .1406.594 1 wS.898615. 1

1111=L1=2111:1 1g=ssalaxiu=SXmvirg
x446**10=1;;;Citaam;=twzazglr.m

azuzzlva=umzzl=141:vau=
===.1.-zzzAr.:=1

47ATIST1C8 FUR SImULATON OUTPUT HY VAR/ABLE

lotmaans.asaltanamIsaiszszarzzasc
illsc4=1;00=vat=x1u=3:uzsg1===

ACTuAL I mOnEL.

las=3/Axis;sticoligiltanzamxxmAssammairo
clitatist;vg===smul===

ME‘NI 6361.22 I 7056.9

kMi 1 6711.41 1 7268.66 1

471).0EV I 2269.39 I 1g47.47

4Oriti, 4." I MOW.4.PCFR

;74:=2;114=X:SZ===!Z2Z===t;===
=igatt141

695%68 I 14.6917 1

96348271 ?.0.9069

77m 5'42 19.7169 I

Img==mis=4441gym4=1=zarix===a4m
taa4mizzalmamirmu4 :=;1=z1===t,..zz=z

4=z===.11=1=====u=====sam==1



SIMULATION OUTPUT BY VARIABLE

RICE YIELD (YDR)

imuawima411===a=m1==a;====n=====m=1===a=m=====mtaxmlwasu=========2=1423u====x=mnaumul

1 1 ACTUAL 1 MODEL 1 MODELER I MODEL.PCER 1
IxamganzuQ===g0c1======s===::=2accimm=sasa=======xalzweau=========mmlactim:::::::::tccul
1 1969 1 4.277 1 4.32079 1 0.643792 1 1.02389 1
1 1910 1 4.3411 1 '4.50905 1 0.t67946 1 3.86874 1
1 1971 1 4.0197 1 4.20641 I 0.16671 I 4.120Q 1

1 1972 1 4.5034 I 4.62148 1 0.118078 1 2.62198 1
i 1973 1 4.0135 1 .4.67288 1 0.039384 1 ' 0.849981 1
I . 1974 1 4.5125 1 4.63963 1 0.121127 1. 2.81721 1
1 1975 1 4.76S 1 4.4827 1 00.280302 1 - =5.8809 1

1 1976 1 4.,001 I 4.05837 1 40.177732 I 04.1.9564 1
1 1977 1 4.7497 I /4.53237 1 w0.21733 1 04.57566 1
Ina="7""cc=412a=1:::4========uall=1==z=3======3:==oluma;Amu:==azsmuulmuumuulam=2=zzeilui

STATISTICS FOR SIMULATION UUTPUT By VARrABLE

Isammu==;;zazza=a1:6-sxv=cc====amaxiaLtzsam====c===xmlumsim:mw=a=u2gxsulzmusiltuzxmuzsxmxal
1 1 ACTuAL 1 MODEL 1 mODELIER I MODEL2CER 1
1411=uu:x=twisa=avalu=gmariaa=2====*=0.1mmt=mx====2:::xlgx0=1.=======u-jusiscmsia====c=muinci

1 MEAN . 1 4.45666 1 4.44929 1 00.00137 1 0.0724/8 1

1 IS 1 4.4S67 I 4.45373 I 0.16565 1 3.67806 1
1 fin.DEV 1 0sea5993 1 0.210886 1 0,175693 1, 3.90041 I
Immmuunatmaxasuall=x;;234.1==musxxlvezumusmauncu.aamisalmcgama=ussamul*susgsusauzungami

.•••••••



SIMULAiiuN uuTent OY VANIA0LL

Wit FAT AREA (AW)

lumuum=car.::==a=c1=momn=s======x=m1===x===m====mcaxlm==m8=:=4:caumm*Ixarisxra43.4111mmircsal
ACTUAL ii 1 uASE 1 BASE4ER 1 BABLJCLR 1

Ilopmutaxamm=z=ax=laxaa
i 

s====zum=olitsiumnamilzzal=====malap:;===g====2===ixplag:=:;:m:7 21
1969 1 287• i 270.339 i

i 1 b "!a i 5,530i6 1
i 1970 1 229, 1 221,718 1 .30 18oul i

1971 1t,., 1 175,181 1 
1 10a 1 115, 1 123.b12 i 8.61829 1
i
i 

Of73
1974 1

1 75.
83, 

i
i 

0.5992
105.955 i

1
, 22,9553 

1
1 

70488?4 1

i
i

i
_ilimgmaatar.;:aguamimasmn=c===m===nalsimapawarivg:aucsmaimacamazzlivallaaassalanux=====

077_ 1 bb, 1 1 490056 1 
gaide,:!16:::
-22.157Y
.5.152?8 I

a =211

641,4008

i 1475 i 90. 1 107,6u4 1 17,8839 i . 19,871 1
t 1970 1 89, 1 84,4138

6609444 
1 04.58(45 i

STATISTICS FOR SIMULATION UUTPUT By VARIABLE '

41ssamumazavassuximmaxamata======az4licanrommarzamatImax1====x===m===simumIrtassaig:::ar4=s=vo4
1 1 ACTUAL 1 dASE 1 BASLER - i BASE.,PCLP 1
laaszu;:==LicmummIcactimmx===a=zecitzaumxsumuzzaam=lu=nasta=ac====xnwials:xunz=mx:=3:assi
4 _ MEAN 1 135'556 1 135.516 1 m0.039324 1 1 00+3559 1
4. HMS, 1 153.305 1 151.558 i 14.3372 1 15.051i 1
:4•81.o.utEV I 75.94/5 1 71.9772 I 15020b8 1 15,9285 1 .

ass $5 ass; sass a4s*a Is*i1*$ 4
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