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.5. 

The demand equation is assumed to be linear, with no .intra-year
 

rincop effeote, and in price-dependent form. This is assumed to have'an 
own-price elasticity of .O.4 'at theequlibrium price of 25o 1per lgl'a 

and the onsmtion rate of One-third of a million metric tons per month."' 

Thus, price (in won per metric ton) ia given by te"relation: 

TheprofIt equation assumes that the same price is paid or 'received­

for the cooditj whetherit is being purchased or sold. Moreover, it
 

assumes that the government pays the same prices for both buying and sellin"g­

as consumers or private storage firms do. No buying or selling costs are 

asu d inthis model. The profits in the model derive from buying the 

comnodity when it is plentiful and the prices are low and selling it later
 

when the prices are higher, taking account of the costs of holding the,
 

inventory. The time interval Eo, 12] is assumed to be such that it begins
 

at the outset of harvest and ends Just prior to the next harvest. 

The interpretation of H(t) as a harvest implies that the farmers
 

participate in Lh6 storage activities. The sales from farmers to commercial 

warehouses at times other than harvest are ignored under this interpretation 

becaupe the profitb from the farmer's storage to that point would be a cost 

to the comqm cial warehouse and the storage profit equation represents the 

sum of the.am plus commercial storage profits. The model assumes that 

thfarmers,pro cton activity is reimbursed at the price which prevails 

at the, o t.ofhavst and that. farm: consumption is included with urban 

Q€onsuN pii n iD). ; i: default, the value of some marketing and trans­

po ti en deiteFm~~~In the "Farm Income" variable.. 



ta~h~ep~iP~,~~ 1o b ditribute4 wtlnt 'srWith A ti 

. .- ~ 	 a. Ioon azi ti.Te4 ilt' 	 ,w~ .tti odernia dai1~function vw.ith 

'of.one, m11th'and stiadard. delviation, ofjmrtWm nua avs svr 

tua~l.theth aae of3.98 ilion tons WTal2shw 

rater whchisq~, s ~f9Irt 	 mean 

a 19L pc~utio 


that heuiUo awveht is moe ta 9 o lte by the end of the second
 

mouth, of th. h.a. . so.on. In this.. model , p : thh .aa time index-.. 

ing be :.at thetiAue thehaest.bein. 

Table 2: Assumed Harvest Rate 

Real 	Calendar .... nts since.the Percentage of Crop
 
Date .. Str ofHarest yet to be Harvested
 

SOptember 28 .91l 	 50.0
 
October 20 	 1.7 .. % 

5.%October 29L~1940 
November 152.5)2. .0% 

Iube 0.$326 

i ovmen purc as that the goverment agncy 

deteminsricataret th nd iysgr~n while the''priacO lo­fo rie yar 

below the target and sell when theie is higher. ' IDoestic purch:ew noe 

' no... neessariSequalO' sealotesnd. teited d.f erence would have to 

eithr iortd or exported.' it, i! asumd, that teefit~n sn bnin 

on gY~ait sormge c.apaeivy. 
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Plia~ bouait ~th he upp~ ofstoagetheor am. the "intetpratg~t~r 

?hue the model in this ppr Is in the asme tradition. a the Sm el-on 

stl .Apmoddified by .lika. except that the drivin force of this model'i.. 

V.-,:.. , ., 3.. 7.' . , " : ,,:. r i :< an, samption about overall market behavior (price rise to compensate storage 

vosts) rather-thaa about: ihdividual coniumer behavior (1tility maximt atiorn). 

The pirpose of the .verification process is to determine the corres­

pondence between the miodel and the observed data in the real world. The 

closerthis correp.pondence is, the better the model is. This section .presents 

an anay'emis 0f1the intrayear dynamics of the model. 

The annual.aggregate stati stics against which the corresponding model 

calculations are compared are imports, value of rice consumption, value of 

rice production, and, if the data is made available, foreign exchange cos +.­

and government grain management flows (the government storage profits). 

The intrayear dynamics of the model are assessed, by comparing the 

predicted time path of response with monthly, Observations of per capita con­

suiption, prices, and per household $rain storage holdings., 
Methodolo for Verification: This process compares the variance of" 

the obser idata around the predictions of the model with the variance around. 

the A. thes . sp.cifical4.. the logarithms of the,model':of 'o'eiervations. More. 

P;edi'tc. r mpared:,with, the 3ogArithas of the: observations, since-the,, 

£Irotr@0~~p~~ aa&are, not availabl._Ihe' obseivat4ons ,for-4tad a~ 

Wt A' -. 4 - 1. 

~~~~~JJ~M"lWtI h ;p"'hmrsi on ni o , oth vweih adtje 
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,d.-,, I under: 

the Imepsotiw. ;null bypothesis zero correlation, Ond Oorri"li eqa 

svi 0ai.,'wein distribu e aoi to O ,edeo4'. 

... ... ',;theh 

_d ogeter ... . . 4 nu er to andt*correlaton 8,s3poiie than ArP/Ila o07h mrto n 
to*'~ u.,/ 1[eabc i~i.. - ,,ohssenti soe'.d, ~.
 

:.den.minator d.so.. -to t than-."the. total
,i..eul .o... 

ni":ber o:ob :e-i :omi- the . Xt.i.prl No special"adjustent needbe 

maefrthe 'We* test, since, for each parameter set'the vailance of'the model' 

predicti.onse Is klioun with P 0~t"Certan. 

for erfc t The test period conists of month..y 

obserwtions .for,'the .,peiod Sep'tember 1966 to 1September 1973. Under one 

series' of tests the*September, observations. for. the mid-sanp3.eyears were 

repeated sinc ttsy represented both the last observation of onei crop. yearh 

and the first obeervmtion of the second crop year. In another series ot tests, 
the saimple period co ,isted of ,eitfou .continuous months with'.no repeti.the 

tions Thssecond "st dropped"out the model predictions at time zero within, 

the year. 

' -Reslt the'Verification:. The,_.re ultsof the weAktest of. *e model 

vaiiyarepresented in Tables' 4 And 6. The results of thes't'ong- tetf. 

th mdel'madtr az'spresented' in'Tables,3 andM 5. From thtlo w6. 'can. see thatl 

tAhe, Aidel 'wib iq 63wrpi.taesaneloerle verment. mdrket 

b~e~tp 'Wea~ tereoicresod OordedS~ t esw.th the, actual rec' 
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LWeak Teat of .MdelVerifi atid 
Sample Years: October to Septemlib, '1966,493 

-,."-coal . .Conzupmtion orae" 

cern (IT erkavi ta/s 
Wholaale Parm Nonfa Aw'ag..Averarm' Farm 


.836 1.9531 2.12 1.0575 1.2425 M.013' 1,15"0 .9156
 
9W, 1.8427 1.9904 2.8366 1.0609 1.1512 1.0967- 1.29" .9 12.47
 
9600 1.8400 1.9472 2.8270 1.0629 1.1563 100 1.25 .970. 1 57
 
1C, 1.-8372 1.9425 2.8136 1658 1.3641 1.1048 1.45,4 -1..4973 35 
1040 1.851 :1.9391 2.8012 1.0690 1.1726 1.2101 1-5365 L-032. 1-. 4 
10800 A-+.8330 1.9395 2.7959 1.0725 1.1813 1.1157:- 1.5553 1.02 1. 10 

.9 1.95312 -2.8384 1.0581 1.434 1.0921' 4.6086 ,41 2 46. 0
 
9407 1.9486 2.8326 10631 1.1515 10971 4.2091 .. 11 .
3
 

9600: 1.81.01 1.94i0 
 2.8264 1.0640 1.1595 1.1019 39556 i1363 3:-.;819­
00i0 1.8379 1,9442 2.815$ 1.0661 1.1651 1.1052 3.61M6 1.2 -3.4'?L. 

i b VrI1SM27 . 1.9377 2.8045 1.0655 1.1660 -1.1043 3.2619 1,5A 3131. 
A9.0: 1.9360 1.0726 1.1819 1.1160 2.9082 -Z1g. 2 7561.8324 2.7980 
 2 


1-8055 . 1,m895 2.6894 1.1631 1.4267 1.2678 4.5619 1 . 4.
 

' 
~Led.Test,8:2-O'degrees freedom5% of critical value 1.33. 
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vab1. 7 

Wen oenamt Nrcmias Res$n Parwtfwr 1 

.ric i°et (Won/8o kg) 
. UIk. 8,900 9A200 9600. 10,00 "10,400 30,500 

, Aqrs.t -1000 W~,:a" . nthe 440.2
9 424.5 

.9,6 406.798 -393,09.9 377.310.1 361.6:
:.2 

Ibrei & C~ost $ Nilon 224.73 215.59 205.2. 201.83 189.44..... 6 

tonag 
G~.Stompsed

Ue . 
100 MI

lOt 
32 .
2688 

348.0'
2669 

373.4-
2651, 398.82632 42.22613 44. 9,.5 

I..r 1A006-1 " 98.1, .0.7 .03.,3 105.8 108.4 D.0 

Con. LIlUai Won 5-48.5 5 5 7 608.3 627.7-,.646.7

Fai Incaw..< Bili. -Won ..18 -430.1 448.3 466.5 484.7 A1.9
06.: Abor. ost.s Bilio 1co0 7 4.4W 5.03 5.6 .3 .050 
pwt Stor Costs Billin Won .06. 24.34 24.56 24.75 A".89

;27.78
.Gov.Stor. :Profi .J/ B'il3 Won -3639 214 - -26.36 -2152 -19_93.

Pt, Stor., Proft 3iLIo:L Won. -2.298 -2.448 2.602 -2.761 -2.925 -3.093
 

Go.i ol l n..Cr 3$-58 40.2 44.92 49.97 55.27 60.82t nWon 

Pv. Stor. 6eidit Billion Won li271.4 281.0 290.4 299.6 308.6 317.5
 
Total Stor. CreditV, RBllion Won 293.3 305.3 317.2 329.0 340.7 
 3.52.
 

Noz Cons.l t 1000 NT/mo 427 103 407. 405.5 40.9403.1 , "-
Min. Cons.. R1te0 lTNo 400.3 397.4 394.6 391.7 388.9. 306.0
ki. Cons.rPri"ce Won/SO k9 8094 8453 8811 9170 9529 9887 
max. Cons. Price .. Won/SO kg 9953 10380 10810 .11240 1.3670. .,12200 

J/hludeg Costs of storing imports. 



8 0"'S' 9 '200 9,O) ibo6io leo 
30~'1'44.1 42.3 4-)5 '394.5 ",79aX~ 36.2­

0ost $ iL'o 2.82439 20.28- 203.44 196.83: 18.3 
OoSorg Vied'' 100 45 -517.4' 549. 581.2 '61.1- 645.0 
M'orag 1Qi253 24 246 50 2552se -2562 

O&Awover 1.00NT 321 608 913 223.4 256.09 291.7 

as bsdture Bi" Won 56. '~4- 58. 662 625.7: 644.8 
V~a~ohccm 'Blinon 409.6 42 7-. 462 464.5" 482.8 00

(kv.Str.(oss i2lor 'on 6243,;' >7.08 ?2 8.1 .3 10.600 
Pvt.9 Star. costs, Billion Wo. '190.1 19.71 .20.31 20.93 21.59 2.7 

nov. Sta. Bilin4 -753 .4 '-26.79 -21.59k~fti on " -29.19 -26 
~ Str 1 Bllin Wn 074' 4~3 9'3 -4.786' -576 6.8 -8.069~Proit -; 

BCeiV 

44-Sora C4dBlinWon: 2"51.0 25$9.2 267.1 -274.7 


Qoy.Sor. Ilion Won 53'.53. :59.63 66.04 72.77 79.81' 87.17 
282.1 '289.3 

~ trOei-7Blio~Wn 281. 29"3.2 30. :315.5 -326.5 337.4, 

I~~on.t 100I(/, 413.0Q,410.6 408.i2' 405.8 :403A4 40 1. 
In.on.Eae1000 MT/h 400S.7 '39.8 394.9 392.0 389.2 386.3

H1i oe o/0kg:* 410: 877 9131 9491 9851z'c 8050 
 ' 

IhCp.Pie W04/80 kg 9900 '16110 10760 11.190 11630. 12060 

co is .f.....gim ors 
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ii model: ii ainalysed fojr two hypotetical leeldf, the goverrmwnt, 

purcAs response parAmeter. The actul valuee of this parameter can be advt!d 

by th~e goverent grain management bureaui in such a way that it will produce a" 

desirable set of results from the system. 
The values demonstrated here awe15 

ad 20,' which mean that for every one won per kilogram the free market price is 

below the tsre prie the govenment agency buys grain at the rate of 15000.or 

20000 metric tons per month to add to its inventory. Similarly if the market 

price is above the target the goverment would sell at that rate. 

To evaluateltheeffects of alternative price targets on the rice import 

lev;els-nd other related variables, target prices from 110 to 135 won per kilogram 

were chosen in five won per kilogram increments. The model was then run and the 

criteria variables calculated. These are tabulated in Table 7 and Table a. 

An examination of these results reveals that for every five won per
 

kilogram the target"price is set below the self sufficiency price, about 15750
 

tons per ricb muktbe i orted. (15700 tons are required, if thepurchase 
re pi6tr is 15, wh-le 15800 tons are required when the response 

parameter is 20).. 

..-In 7the tabulation, imprts are' calculated as the excess of"government 

sales ever government purchases. In this way delivery timing for imports can 

also be inferred.-? In all of the, cases analyzed in Tables 7 and 8delivery was 

required in,-tlie"nhith and tenth months "of the crop yegar.' This corresponds rot" 

to June or July of the calendar year. 

http:15000.or
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c . .e..... e ....o.i.u t.t. storage_96 s . Storage - V. ...

moutf he1aget dfctaciaa throuih-the-year in these "rft 

acoat~iethe largest -negativecash flow.; The total storage: credit. require­

metethe6 smm or the two cash flow deficits. it reaciies its inaxiAun a frtaction 

of a amth later than. th privt crd equiremn. 

Deciuse- the .ost fpraaig and. storing. imports. vr the revenues.anmd 

reud d, ts6.from selling exports a&re not included in these calculations, both 

the government storage profit and the government storage credit estimates are 

biased. If rice is imported. the government storage profit would be over-estimated 

an10 the. credit requirements under-estimated, while, if. rice is exported, the 

government storage.,profits would be under-estimated and the credit requirements 

over-estimted. The brealceven import cost is the combined cost of purchasing,. 

hadig and storing imports which would just exhaust the government storage. 

profit costs highier than this would add to the deficits in the.Grain Management. 

SpecialAccount. :,The impacts of the imports on the intra-year credit-requirements 

were not. estimated, 

The consumption rate is the rate, at which the rice in being sold to. 

consumr through the year. The maximum rate of consumption occurs at the onset 

of harvest and the ,minmu rate occurs at the end of the crop, ypas', just, befqo 

the onset of the netya' harvest., 

The consmer: price is the market price calculated in this modol._ Its, 

mnmuvalule oR9 .at, the onset, of- harvest, and the maxiun is ,achieypd :Just 

be~re.,:onst f "theinext, Year'Is, harves L. 
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1tae, t~ ice taz' sector Wt oe~m n rva4h.je 

if _ 1 J at cvrteat ei'op4rati dfeioaui2~2 ~i 

~ uo lxp? h s o hep:nm do.,it: eMi ho. private et4t 

e ot t.reas_ pea aboutf o 

agtht the. prvaejetrYo"t 

th~e oe range., fthat1. biion-won in the case th no goverment storage, 
to beitwem 3.1.,b 1ion won when the government pucasfar~tir is 

* 5 "tseten31.3. and 8.1 When. the gOvenMent purchae parameter ise 20.O 

6 eS,-,ted 


-One.,of the primary accounting shortcomings of the current version oji
 

the model is that there is no provision to account .for import stora .ge coati
 

7hese costs depend upon the import de]±very schedule. Thus, an obvious
 

improvementwou be to incorporate an import dlelivery impulse and distri... 

butiLon. The peaik.lPl Of importj woad probably occur about six months 

out,; Of phaoe with harlest and have a greater dispersion over time than the 

h e., . M n this would also require information on either, te 

time -"the tim Ofthe year in. which theqstalt. 

£ ~ltp~yar iu~ai4flwould be a desirable extension of thejmodel. 
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