AN INT?ERTEHP@AL PRICE BQUILIBRIUM MODEL
F(B KOREAN RICE

by _
Lloyd D. Teigen

" KASS Working Paper No. 7i=i

Korean Agricultural Sector Simulation Project
| (USAID Gontract No. AID/csd-2975)

"National Agricultural Economics Research Institute
Seoul, Korea

Deurtment of Agricultural Economica
. mchigan State University
Eut Lunsing, Hichigan

Decembar. 197L -



‘5 -‘:Qp Ve (.1

it
i 13' 3




il

;
’
|
;
.z
,
3

g

> [ 3o - T
cia

£
&4
3



http:x4,.,i.qi
http:L,',.'.k.lj

GERas o




mum fain income ° |
scusulated conauner expenditure on the
osmodity - |

TX(t) .
ignoring govemment storage costs

,H(t.) - Harvest rate
G(t) - Goverment aales rate '

rParametere

jr =, Intereat rate .

k= Harehousing costs

‘.as-‘ _Price intercept .

‘b = Price response to total demand
G H = ‘level of. farm harvest. ‘

RP = -Governaent. purchaae response paramater
P'l‘ 9 Ooverment prJ.ce target .

Acoumulated revsnuo rrom govemment salea 3,

_ MT/Month
- - MT/Monith

/Honth

(J/Mr)Month

: wgrfmn)
: '(HT/Honth)/(WHT)
WMT

* Won''per metric ton. AU Uhe CurTent iy L.00 US55 400 Woii' Koreatf,’
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'Ihe demmd equation is assumed to be nnear, with no mtra-year S

41neone etfecte,‘ and‘ .in price-dependent ‘form. Thie 18 aeswned to have an

om-price elast.icity of -0 l. at the equilibrium price of 250 ‘'won 'pér kilogram“"

.

nsumption re.te or one-third of a million metiric” t.ons per’ ‘month,

'l'tme, _pr:l.ce (in won par metric ton) is given by the ‘relation:
P= s'zsooo 1, 875 e o
" The proﬁt. equetion aeeunes that the same price is paid or ‘received-”

for the comodit.y whether it ie being purcha.sed or sold. Moreover, it "
aseunee that the goverment ‘pays ‘the same prioee for both buying and selling
as conamere or private storage firms do. No h:ylng or selling costs are ’
; aeeumed in this.model. The profits in the‘model‘ derive from buying the
| comodity when it is plentli'ul and the prlces &re low and selling it later
' when the prices ‘are higher, taking account of the costs of holding the . G
inventory. The time interval [ O 12_7 is assumed to be such that 1t beglns :
at the outset of hmeet and ends Just prior to the next harvest. R

| "Ihe.interpretation of H(t) as a harves". implies that the farmer's =
partlclpate in uhe storage actintles The sales from farmers to commercial
warehousee at, tmes other than ha.rvest are 1gnored under this interpretatlon
.because the profi.. from t.he fa.nner's storage to that pomt would be a cost.
to the comercial wa.rehouse and the storage proflt equatlon represents the

sum of the fa.m plus comercial storage prou,ts. The model assumes that ,

h"  farm r‘a production acti\n.ty is reimbursed at the price, whlch preva:.ls

;at. the .moment of harvest and that. farm consumptlon is :mcluded with urban |




Ving begim at. the t:ule the hu'veat begina.

. A...l-._u'-., < D .
e Bps ’-‘ g .-}'-r

| TobleZz Aaa\ned Harveat Rate . -

‘Real Ca.lendar N Hontha aince the o ‘}Percentage of Grop
o Date : Sba.rt of Harvest S yet to be Ha.rveeted

»Soptenber 28 . 918, : , 59
October 20 -;l 670" 10,
Ootober 29 . 190 5
November 15 T asa 1

‘below the target and aells ‘l"‘hen tha price is higher. Dcmestic purchaaes need
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The purpoao of;. the verirication process is to detemine the corres-

pomlence between ‘the model and the observed data in t.he real world. A'Ihe _
_closer: thie correppondence ia, the better the model ie. This eeot‘ion_p‘geaente
| axx ena]yaio of the intrayaar dynamica of the model ,

'Ihe annual aggregate stati etice againet which the corresponding model
‘calculatione are compared are importe s ‘value of rioe coneumption, velue of
rice product.ion, and, if the data is made available, forelgn exchange cos*e
‘and goverment grain management flows (the government storage proflts)

The intrayear dynamice of the model are aseeeeed by comparmg the
: predicted time path of reeponee with monthly observations of per capita con-

a\mption, pricee, and per household grain etorage holdings.

&Mg gz for Ver1fication° 'I'hie proceee comparee the variance of

'_ the obeervod:data around the predictione of the model with the varlance around_,‘
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'.vlat.ion'is pos:ltivo, or. greater than ﬁ" P/ G“u. Both thei nunerator and

-f.vldmc-imtor degrb u o" muﬂl be oqull t.o t.wo J.ua than t.he total

t. -.per:l.Od. : llo apecill adjuutlent nood be

 nimber: of obuem,_ -
torv ueh parmeter eet the variance of t.he model

: mef.?ror"tho weak teot, aiuoa
"precueuouu 1a‘m aith amglate ,e'minty. . A
‘Sample: Per Verification: ‘The teat periocl consiats of monthly

.obaerm.ions r'or"' the period =80ptenbor 1966 to September 1973 Under one .
| seriea of teats the Septunber obaemtd.ons ror the m:l.d-sample yea.rs were |

}repeated ainco they roprasented both the laat. obaemtion of oneu crop yea.r

‘ and the ﬁ.rot(obaemtion of the second crop year. In another eeriea ot testa,
jthe sanplo period conaiated or the eiglpty-four cont.inuous montha with no repeti
"’tiona‘ , 'l'h:ls uecond teet dropped dut the uodel predictiona at time zero within

('m year.
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" Weak Test of &del Ver:l.ﬁ.cation
slmple Years: October to Soptember, 1966-1973

Lo 1.9531 2.8162 1.0575 1.1425 ° 3;"10913:-{
-7 1.950L - 2.8366 1.0609 1.1512 . 1.0967.- :~ 294
S 1.9472 2.8270 1.0629 1.1563 . 1.1000 . -
2 19425 2.8116 1.0658 1.1641 . ~1.1048 -
- 19391 2.8012 1.0690 1.1726 . 1.1301
02019395 2.7959  1.0725 1.1813 . 1.1157.

% 1,9502  “2.8384 - 1.0581 1.1434 - 1.0921
19460 2.8264 1.0640 1.1595  1.1019°
L 1.94k2 2.8158 1.0661 1.1651  1.1052-
i 1.9377 2.8045 . 1.0655 1.1660 . ~1.1043
L 1.9360 2.7980 ~1.0726 1.1819 - 1.1160°

8055 1 8985' 26894 L1611 14267 12678

d.Test, 82 degrees of freedom, ¢ritical value 1.33.
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 Hypothetical Effects of Target Rise Pice.
Uhcn Government : Purchase Response Parameter is 2-5
Am-ing ang mmm- Price of 250 o' ‘por Kilogram -

Price Traget (Von/m ks)

4Gov.'_szor. Coata . 5,666 6.338
Pyt Stor, - 0qsts

:Gov. St.or

Pt Stor. Prorit lon Won 2,298 ~2.448 ~2.602 -2.761 -2.925

Gov. Stor. Gredity Billion Won ‘{ 35,58 40.12  Ah.92  49.97  55.27 .
Pvt. Stor; Credit .. Billion Won - 271.4 281.0 290.4  299.6  308.6 . -

Total Stor. cx-ecut,!/ Billion Won .293.3 305.3 317.2  329.0.  340.7

Min. Gons, Price Won/80 kg 8094 . 8453 88ll = 9170 9529

Max. Cons. Price ... . Won/80.kg . 9953 10360 10810 . 11240 13670 .

N l/ mhnegcoate of storing impo “ » rte. o

;9,_.200 9,600 10,000 * 10,400

K245 AOB'I 3930 Im3:

D 946 9.8.° . 9.9 10,1 ..
 215.59 205.26 201. 83 189.44
6.7 348.0° . 3734 . 398.8 422 .-
D 2669 2651 2632 2613 -

1 1200.7 _,.103-3::~f 105.8 .108 A»

1.8 430.1 . W83 486.5  48L.T

bl 3 | 7-050‘
- =26.36 -21 52 ..
-3 093

10,80

3616
10,2

18468

“906

= 2595

110.0 :
61.6.7-' .
50“- 0.9 .
=19, 91 -

60.82
317.5
352.4.

uu. Cons. lht.t 1000 MM W27 4103 407.9.  405.5 w0314

386.0
12100 .



il Price Target (Non/80 kg) <.
119,200 9,600
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The nodel ie anelyzed for two hypotheucel levele or t.he goverment.
pureheee reeponee peren:eter. The aotual velue of thie peremet.er ean be edjnabed‘-
' 'by f.he govemnent grein menegenent. bureeu in auch a’ way t.hat it win produce a’ 2
dee:lreble eet of reeult.e from t.he eyetem. The values denonetrated here are 15
. and 20, which mean that. for every ‘one ‘won per ldlogram the free market price ie
"below the target pr:iee the goverment. egency buys grein at the rate of 15000 « or E
20000 netriq tone_ per month to add to its inventory. Simila.rly if the m'ket v
priee' is above the target ‘the goverment would sell at that rate.

‘l'o evaluete the ‘effects of alternative price targets on the rice import -
levels and ot.her related venablee » 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 ‘caloulated. These are tabulated in Table 7 and Table &.

Im exemiiie;tidxi"of these results reveals that for every five won per
kJ.logrem the te.rget price is set below the self sufficiency price, about 15750
tons per rice must’ be imported.y (15700 tons are required, if the purchase
reeponse pa.r&eter is 15, while 15800 tons are required when the response
A parameter 1e 70) o ,

In the tabuletion, impcrts are’ calculated as the’ excese of govvamment
sales. erer govermnent purchases. In thle way, delivery timing for import.e can
. also be. inferred In all of the cases- enelyzed in Tablee 7 and’ 8 delivery was

) required in’ the ninth and ‘tent h months "of the’ crop yeer. " This ‘corresporida rough]y .I .

to June ‘or July or the calendar year.
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tiv:i.t;lu a,nd the yur #nd” accusalated utoruge costs.: s'tlor‘lé'e"-'e'reﬁiﬁ?f‘ﬁ’ﬂﬁ

1 he‘ oun. of the "t,uo cash tlow deﬁ.cite. It rea.chu m mndn\m y mcuon

'reduch coats. "from ee].'l.ing" e.xporte are not ineluded in theee calculatione, both

'-,the goveriment etorage profit and the government storage cred:st estimatee are '
biaeed. 1L rice ie imported the government etorage p'rofit would be over-eetimated
and the credit requiremente under-estimated, while if rice ie exported ‘the
government. ,s‘thfageﬁ profit,e would be under-estimated and ;he credit requiremente
over-eet:_\mqﬁed._ ATh.e bfealgeven import, coet,ie_ the comoined cost of purchasing,
handling and etor:l'._rvlg'“‘impprts, ‘which would just exhaust the government storage =
profit costs hi_gher than this would add to the 'deﬁcits in the Grain lhnag'ement‘
_Soeoial Acoount._, The, impacts of the importe on the intra—year credit requiremente‘_-
were not eatimated. e ) ; ) ; _ '
The coneumption rate ie the rate at which the rice in being sold to.
: cons\mere through the. year. The maximum rate of consumption occure at. the onset
‘ of harveet and the min:hmnn rate occurs at the end of t.he crop year, Jjust, befort

the oneet. of the nead; year'a harvest.. . .. . o
The conemer »price ie the market. prioe caloulated in. this model.,, Ite

at the oneet of harvest and the mmd.mm is achieVea ;juet

‘before the: onset qf the.next vear's. hamst.. o
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M ’.eg"m' M'ﬂgv}m

Q’ne of the primry accounting shortcom:l.nga of the current version of

. the model ia that there 19 no prov.leion to acoount i’or import atorage costa
'meae coat.a depend upon the :meorb delivery schedule 'mus s an obvioua

) improvement would be to 1ncorporate an :lmport delivery impu]ae and diatrin

’ bution. .The pelk levo.s of :hlport'x would probably occur about six months
_"out cr phaso w:lth harveat and have a grester diaporeion over time than the
"harvgst‘;hla -/ 'lbdol-'ling thia wmﬂd alao require mromtion on eit.her the .
rt, doliveriea or the tila ox’ the year in which’ they atart
hn.\htim uould be u duiubh exbenaion or the. nodel'

Xpid el .‘acco\mt ahould_be udA "of-%tho 2 effect or incoma’:vm?’:i
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