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Thls paper is presented 1n order to provide a concisc
but accurate report on the present state‘of the development
of the gra1n management program (GMP) simulation model.

This model has been designed to become an 1ntegra1 component
of the larger Korean agr1cu1tura1 sector simulation (KASS)
model. By dolng this, many of the 1nputs and -the loadlng
effects for the GMP model are provided by the already existing
VKASS model Furthermore, a large number of cr1terlon vari-
ables for evaluating the impacts of various grarn management
programs are already present in the KASS model, e.g., farm
fincome, urban nutrition levels, etc. ' o

|  The development of the GMP component has required
:the design of two new subsector models: a government graln
management (GGM) subsector model and a private marketing
(PM) subsector model. Although influenced by government
grain management operations, thevPM;model can operate indepen-
dentlv of the government grain~management model. For this
reason, the PM model need not be associated d1rect1y with
‘the GMP component. Rather, it can be v1ewed és a refrnement
to the KASS model necessary for incorporatrng the GMP
component. Other refinements to;the existing KASS model
components were also necessary.

The farm production and urban demand components

have been refined to reflect seasonal behavioral responses

1



tol changes in market prices, income, and other factors,

{dMarket pr1c1ng dynam1cs and transactzons of controlled
:fgrains (rzce and barley) have also been 1nxernalxzed within
fthe KASS model 1n order to reflect the results of alternatlve

J;prlce control pollcles and programs.



‘GENERAL DESCRIPTION OF THE MODEL..

The general conceptuallzat1on of the GMP component
model is illustrated in Figure 1. It cons1sts of four .
subsecter models and a market pricing and -transaction
mechanism which provides the linkage between these subsector
models and the rest of the KASS model, i.e., |
. Government graln management subsector model
. Private marketing subsector model |
{;feFa:m production subsector model
;; Urban demand subsector model
f}"Market pricing and trens action mechaniémii
et ,yIn th:s sectlon, a, brlef nontechn1ca1 descrlptlon
7w111 be glven of each of the four subsector models along w1th‘
‘the market pr1c1ng and ‘transaction mechanism. The following -
eections of»ﬁhis paper will then deal in more detaii with

each model.

Government Grain Management (GGM) Subsector Model -

The GGM subsector model is the instrument through
which researchers and decision makers can evaluate proposed
alternative grain management policies and programs. This
model calculates several variables directly related to
govefnment grain management operations and also serves as
an interface between these activities and the rest of the

KASS model., Some of the types of policies which can be
3
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‘Figure 1.

(General Outline)

Grain Management Program Simulation Model
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‘addressed to the KASS model thrdugﬁé#ﬁégpg§§§ﬁ@{¥§?§§Q§ﬂbﬁfﬁ

the GGM model component are:

a)
b)

c)

d)

£)

g)
"
i)

i)

‘policies for controlled market pricing patterns.

policies for government buYihgiiﬂdfséiiih§ “7_”'
pricing patterns ST

policies (or decision rules) governing ‘the
intensity and timing of government domestic
purchases and sales for controlling market prices

policies governing the desired seasonal levels
of reserve stocks of rice and barley

policies (or decision rules) governing the
intensity and timing of imports to maintain
desired stock levels, while at the same time

-utilizing these same stocks in centrolling

market grain prices

policies related to the amount oflgovernment- ‘
owned and government-leased warehousing

policies regarding warehouse construction and
financing ,

‘policies regarding import financing

policies specifying import quotas on.wheat and
feedgrains ‘ PRae e )

policies imposing tariffs on wheat and feedgrains

The GGM subsector model is designed as an automatic

feedback control system. Currently, three automatic -con-

trollers are incorporated into the model: a market price ',.

controller, an import controller, and a warehousing cortrollex

Basically, each controller periodically compares the actual

observed values of the 'controlled' variables (e.g., rice

and barley prices) with the current desired values. The

time-series of differences between actual and desired values



1are called the "errorfs1gnnls." These erro‘°signals are:

used to generate approprlate correctlve actlon'to reduceg

the amount of error 1n the controlled variables{ In the~
case of ‘the pr1ce controller, the error signals are usedt

to generate government domestic purchasing and sales pattern:
wh1ch would be necessary to malntaln the desired market
price hehavior. There are definite trade-offs between
system response (how market price actually responds to
oesired price signals) and the costs and impacts of various
‘control schemes. These are system design problems which

must be worked out through interactions between researchers,

decision makers, and the KASS/GMP model.

-Private Marketing (PM) Subsector Modelv

As depicted in Figure 1, the PM subsector model
'ﬁr0vides the pipeline between marketed farm production and
final urban demand (or consumption). When the government
is active in grain operations, a nortion of farm marketings'
‘ere.acquisgtioned through various programs based on the
restablished gorernment purchasing price and stored (or used)
lrhy the government. These stocks, augmented by imports,
are later released onto the free market at the established
government selling price through rcéistered grain dealers.

The complexities of the actual private'marketing
system in Korea are greatly simplified in the PM subsector

.model. All private marketing channels and various levels



”
yf marketing activities are aggregated into one entit&
referred to as the ''private market." The PM subsecter model
.alculates several variables related to pr1vate marxet
grain act1V1t1es, such as 1nventory 1evels, warehou51ng;A
holding costs, and«proflts. Two very 1mportant varlablee
generated by the PM subseCter model are private market
demands and marketings. The time paths ef these twovveriables
describe the role which the private market is playing im": -
domestlc gra1n storage.v,
| : While government graln operatlons (buying, storlng,,
and se111ng) are mot1vated mainly by market price control
object1ves, private marketing operations are motivated by
n altogether different obJectlve--proflt. The private
market w111 exercise whatever degrees of freedom are avaxlable
to 1t and ‘behave in a manner Wthh w111 attempt to maximize -
fits,own“expected proflts.- The PM subsector model gives much
fattention to price and preflt speculatlon, since these |
projectlons have a definite influence on marketing behavxor.
Several factors have an effect on prlvate market
'profit ‘speculation: warehou51ng costs, storage costs, in-
‘terest rates, and, of course, prices. Costs and interest
rates do not tend to fluctuate throughout the profit specu-
lated period as do prices. For tHis reason, market pricing
patterns (and the predictability of these patterns) have
the most critical influence on seasonal PM behavior. A

well-ccntrolled market price therefore can be used as.a



ﬁconnectlon (or_control lever) between ‘the government graln

ypnagement program and the pr1vate marketlng system. G1ven
fa well behaved ( controlled) market prrce pattern whrch is"
‘allowed to pers1st, the PM subsector can be motivated by
fnormal prof1ts to take over much, 1£ not the ent1re, task
of domest1c gralnfstorage, thus enabllng the government to
‘gradually reduce 1ts grarn operations for controlling prlces.
Dec1sron makers may wish to develop policies which
;motlvate farmers and urban consumers to take over (and benefit
from) part of the graln storage functlon. Parm credit, |
-dnterest rates, construction costs, amd, again, pricing
patterns are some of the instruments through which these
objectives can be accomplished Due to economies of scale,
however, it may be‘desirable for the private market to take
Iover most of the domestic storage function. These are policy
questions for decision makers and can be stud1ed and eval-

uated by means of the KASS/GMP model.

Farm Production Subsector Model

" The farm production subsector modelyprovides severala
criterion variables with which researchers and decision |
makers can evaluate the impact of various grain management'
policies and programs on the Korean farmer. Variables
such as domestic production, seasonal farm consumption,
storage, marketings, and income are generated in this

subsector model.
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*'Market Pricing and Transaction Mschanism

Market grain prices (rice and barley) are generated
be this mechanism and move dynamically in response to aggregate'
excess demand. Positive excess demand causes prices to rise,
while negative excess demand (i.e., excess supply) causes
prices to fall., Since produeers and consumers in Korea
enjoy free market options of se111ng and buying through
government-controlled or pr1vate marketing channels, it has
,’Been necessary to incorpdrate a transaction mecﬁanism
w1th1n the KASS model to reflect the allocation of domestic

supply and demand between the przvate and government subsectors.



An act1V1ty analysis of the GGM subsector model

is" given in Pigure 2 This ana1y51s classifies each variable
;ofﬁihe GGM model as an. 1nput, parameter, or output/criterion.
.idfalso gives a brief description, the mnemonic, and the
.exact units of measurement for each variable. Figure 2

- will be useful to refer. to when followzng the detailed
discu551on of the GGM model structure below.

, The system diagram in Figure 3 gives a concise 45‘
description of the structure of the GGM subsector model. |
Bvery mathematical relationship discussed in the remainder
of this description of the GGM model is depicted 1n this l

d:agram.A

ptructural bescription

”AutomatinControl'Mechanismst

The three automatic control mechanisms currently
incorporated within the GGM subsector model are depicted
in Figure 3. The first controller prescribes the level an
timing of government domestic grain activities (buying or
selling rates) necessary to maintain desired market price
behavior. The second controller prescribes the level and-
timing of government imports necessary to maintain desired
government grain reserve stock levels while, at the same
time, utilizing these reserve stocks for price control,

10



GOVERNMENT
GRAIN MANAGEMENT

INUTS

enous Inruts
%‘1_5 muﬁ wicea—6/MT
RIYIOX = reverue transfers from BOK—-#/yr
OGRIY = other reveme transfurs~—i/yr

Draogencus Inputs (fros otber parts of KASS model)
¥ = producer prices——W/NT

Gé!.si = goverment domestic sales—-NT/y5r

GFRUR: = govermment domestic purcheses—NT/yr

Mlicy Tnputs
FDy = desired market prices——u/MT

P3¢ = goverment huying prices--W/2r

PSy = govermment selling prices--¥/NT

GID; = desired goverment stockpile levels—-NT

TCAPD = desired total govermment-controllsd
warehouse capacity--NT

GCAPD = desired govermment-owned wmrehcuse
capacity--NT

Feadback
Py GINV,PIPINV ; ,GCAPL, QWAL QUUC, QHAD

SUBSECTOR

SYSTEM PARAMETERS

OUTPUT/PERFORMANCE CRITERIA

Expected Costs
Claly = storage and handling cont—-W/HT-yr

€102y = cost of laased warehouse capacity=-N/WT -y
€l03; = cost arsociated with sall ing —W/NT
Cltciy = cost associated with huying —¥/MT
35 = adninistrative cost—W/yr
c106 *® construction cost of new warehouse capacity——u/NT
Average Delay Times
DELINP = Import delay
DEIGR = import lcan grace per {od~~yr

DELRP 2 import ican repayment period —=yr

DELWAL ¢ acquisition period for leasad wrchousing —yr
DELWIC = constructlon lag time--yr

DELWRP = construction loan erpayment period —yr
DELWAD = norwal warehouae deprociation period—yr

Distritutions of Delay Tines

KIMP, KGR, KRP, KWAL , KWUC, KWARF , XNAD

Control Gain Paramerers
«a,6102,G6173,6106 .G105,6106,6107,G108

Interest Rates

GRINT = import loan grace period intarest rate—V/yr

RINT = {aport loan repayment period interest rate--%/yr
RINT2 = construction loan interest rate-~-V/yr

RINT3 = GX account deficit/opportunity interest uto—-\/yr

Other Paranerers

FCNS = proportion of impert pald {n cashe-%

STI0SS = govermment stcrage 1osa rate—-V/yr

WOND 2 won/dollar conversion ratio--w/$

SALVR = empectad mlvage value af dogreciated waredexise
storags erma—W/NT

LBAR ® proportion of -warcouse capacity lost from csusss
Other than normal depreciation--A/yr

Figure 2

Control Variables

ERR{ = current price error (difference between desired amd actual )--w/n?
AIRRy = adjusted current rice eror--uT/yr
LRIy = curreat inventcry level error-—-oT
TCIRR  » current total govermment-controlled warehouse capacity evror-—-NT
GCERR = current goverment-ownal warehmss capacity erroc—NT
Ag ® unconstrained prescribed price control activities (domestic Maying and
selling)--MT/yr
GODM; = constrained goverment domestic demanc --NT/yr
CXRTI; = zonstrained goverment domestic markatings—NT/yr
RIMPl{ = pate import orders are placed~-NT/yr
RWALI = rate at which govermaent warehouse leasing activities are /3o
RWCI = rate at which govermment warehouss construction is orderad-NT/y
Operations
E%mweme:x stock levels~-HT
RGIMV{ = rate of change of gaverment stock level s--NT/yr
GSLOSSy * mate of loss fron goverment stccks—HT/yr
GIMP; = rate at which govermment imports are received —-HT/yr
PIPINVy = import pipeline inventory {on order hut mot yot reciived )it
QUAL ® current warehouse capacity being procured for lasaing —NT
Qwic * current warehouse capacity under conatruction—NT
REALO = rate at which leased warehouse capacity is acquisirioned -t/ye
RWCO = rate at which new guverment warehouse censtruction §s campleted —T/yr
GCAPL = current government-leased warehouse capacity~-HT
QOWAD ® current govermment-ownad warshouse capacity--NT
R¥ADO = normal depreclation rate of goverment-ownal warehouse capacity~-t/ye
Flnancing and Accountzing
RCRIg = rate new import loans enter grace period--§/yr
QGRy * total value of import loans currently In grace pericd——$
GRIP; = grace perlod interest paynents--$/yr !
RGROJ = rate impart loans leave grace period and enter repaysent period--$/y»
TOPI; = total cutstanding principle on iaport lecns’in repsyaent period—-$
RRPO ® rate at which principle is retired on fmport losns—=$/yr
PPAIly = payments to principle and interest on impart loans—$/yr
RUARPI = rate of indebtedness for new arehouse construction—¥/yr
TOPW ® total cutstarding principle on'warehouse construction-loana—i
RWARPO = rate at which principle is retired on warehous * construction losns-—-W/ys
PPAIN =« ;oyments to principle and intersst on smrehouse construction loana--i/yr
FOREXDY = fcrelgn exchange deficit for {mports paid In cash (follare)--8/yr
TOREXWy = won equivalent of FOREXD{~-¥/yT
CHIg » variakle cost of holding imventory—8/yr
CGCAPL # coat of govermment-lessed warelcusing--L/;r
RSAL ® salvage reverue from depreciated waratouse capaoity-—¥W/yr
GREVy  » gross revenue flow fron donestic grain activities (buying and salling’—<i/y
GNREV{ = net revenue flow from domestic grain activities (includes oldirg costs)-—i/w
CBAL; = comrodity account balances--¥ .
CMCFy = grain management a ‘count cash flow (inciudes {aport f£inancing)e--¥/yr
TGMCF s toral gra!in management accouat cash flow (less wershausing costs)—Wyr
RGMBAL » grain msnagement account flow. (ixluding fund tansfars, wrelousing, sad
managerial costs)--W/yr
GHML = grain sanagment mrogran account balance--¥

Government Grain Management Subsector

(Activity Anaiysis)

4
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;@The ‘third controller prescrlbes warehous1ng actlvxtles '
:§(bu11d1ng or leasing) necessary to reallze desired ware-‘
Phou51ng-plans.

‘h The des;gn of each of these controllers will consist
7of determlnlng control functlons (1.e.. declslon rules or
fpol1c1es) which are fea51b1e and satxsfactory to gra1n
fmanagement program dec1s1on makers and, at the same. tlme,

cause desired system response.

,Automatic Price Control Mechanism.

The automat1r price controller for the GMP subsector
model is dep1cted in the upper left- hand- corner of Plgure 3.
The "error" observed between desired market pr1ce and actual

market price is given by
PERR; (t) = PDj (t)-P; (t) on

. where:
- ofPBRR = controlled price error--W/MT

%PD - de51red price--W/MT

‘;P - ‘actual pr1ce--W/MT

iw commodity index

t = time.

Since:the output of the controller is to be (a prescription
of) goverament domestic purchases and sales,‘we.must first
normalize the price error signal to put it into the appropriate

units (i.e., MT/yr.). This is done as follows.



o
AERR; (t) = DEMUA;*PERR; (t)/PDl(t) (2)

‘,where;

AERR = "adjusted" error signal-fMT/yr7

'DBMUA’f average annual urban demand--MT/yr

;PBRR - controlled price error eignal--W/yr;sg

;PD = desired market price--W/yr ‘4

general control scheme (proportlonal-plus-derlvatzve-

plus 1ntegra1 control) is used for the automatlc prrce
.ontroller design. This mere]y says that three funct1ons
af the adJusted error Wlll influence the output of the |
controller (1) the error 1tse1f (2) its derlvatzve
(rate of change), and (3) the 1ntegra1 (or accumulatlon)
of the error over tlme. In Flgure 3, the price - .ontroller

is deprcted as the folIOW1ng functlon.

Gy + Gyd + Ggfdt (3)

Gi, Gp, and G3'arerthe "geins" or weights given ;q.each(i.

of the functions of the controller.l/, Furthermore, these

1/  Since DEMUA was used to normalize the przatna error signals, the
gaing in the price controller specify the 'proportion of DEMUA
per unit of each function.' In other words, the level of purchases
for tnles) prescribed by the contreller to correct a prieing
error is represented by some proportion of DEMUA. Each funotion
of the controller contributes to (cr detracts from) this total
proportwn of DEMUA. Gj represents the proportion of DEMUA
per unit of error (PERR/PD), Gy represents the proportion of
.DE’MUA per unit of change in error ( i.e., the slope of the error),
and G3 represents the proportion o DEMUA per unit of accumulated
error,



!4193

6t are matrices. For exanple,

' 7',' 8111 | 8112 (4)
§121 - "‘8"12‘7.’7 a
The diagonal elements (8111 and 8122) are the dlrect pro-
portional gain parameters for rice and barley price errors,
respectlvely. The off-diagonal elements (8127 and g112)

are the compensating gain parameters which (if properly
specified) will prescribe activity (buying or selling)

which will cancel 1nteract10ns between commodity prices,
Spec1fica11y, g112 is the gain parameter which prescribes
compensating activity in rice when correcting errors in
barley price, and gjj; is the gain parameter which prescribes
compensating activity in barley when correcting errors in
rice price. Another name sometimes used for the‘controllere

functionnCSJ above is "series,compensator.“
Price Control Activity Constraints

The output of ‘the controller has been referred to
1S "prescribed act1V1ty." Actual feasible act1v1ty will
lepend on a number of logical factors:

a) to buy, the government must have financial -
resources available

b) to buy, the government must have storage space
available

c) to sell, the government must, of course, have
stocks availabie.
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The logic function deplcted in F1gurez ‘provide

constraints to government price control actrv1ties.

Automatic Import Control Mechanism

The government must draw.oniiﬁsfsfoéksthéﬁiehgagiﬁg .
in price control act1V1t1es. Ifiitlalso’deSires*to maintain
:a reserve stock level, it must augment its stocks with imports.

The automatic import controller is nuch simpler than
fthe price controller described above. The error signal

'cons1sts of
"BRRI ;ct} = GINVD; () -GINV, (£)-PIPINV; () ®)

jwhereéd
o EBRRI - controlled 1nventory error--m1
:GINVD - des1red govermment stock levels--MT
iGINV - current ‘government 1nventory--MT
TPIPINV = imports on order which. are not yet
delivered=--MT . | .
»The same general control scheme (proportional-plus-dermvatlve-
;plus -integral control) is used for the automatlc 1mport

controller. In Figure 3, the 1mport controller 1s depicted

as the following function.

Gy +.Gcd + Ggldt 6)
4 s * G6 (6)

Gy, Gs, and Gy are the gains or weights given each of the

functions of the controller. There are no coupling effects,
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;therefare the G's in (6) are, at most, d1agona1 matrices. ‘

It is very possible that ‘the same gains can’ be used_fo' all
controlled commodities, meaning that the. G's in (6) may |

simply be scalar parameters.
Import Activity Constraint

Currently, the model does not a;low exports. There
will be periods during the year when stock levels axceed
the desired reserve levels set by the government, If this
constraint was not in the model, exports would be triggered
every time stock levels exceeded the des1red reserve levels.

ﬁTh1s constralnt is modeled as follows.
)R“IMPI i (t)5 - MAx'(RIMPIi (t),;0.) (7)

wnere:
RIMPI = rate import orders are placed--MT/yr

MAX (a,b) = maximum function.

Automatic Warehousing Control Mechanism

The government provides for the storagqﬁbficOntrdlléd
grains through both leased and government-owned warehousing,
Given a warehousing plan, the automatic warehouse control |
mechanism will prescribe the activities required to meet
this plan. These activities will consist of the rates (and
timing) at which government warehouse construction is started

and the rates (and timing) of government warehouse leasing.
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‘Two error signals are measured by the warehousing
~control mechanism: thé error in total4govornment-controlled f
;warenouse capacity (TCERR), and the error in government- -

‘owned warehouse capacity (GCERR).

TCERR(t) = TCAPD(t)-GCAPL (t)-QWAD(t)=QWAL(t) - )
GCERR(t) = GCAPD(t)-QWAD(t)-QWUC(t) (9)
7where:
TCERR = total warehouse capacity error=-MT

‘GCERR = government-owned warehouse capacity errorr-MTY
TCAPD
GCAPD

desired total capacity=--MT

desired government-owned capacity--MT
GCAPL = government-leased capacity--MT-
QWAD = government -owned capac1ty--MT

QWAL = current amount of capacity bexng acqul-
sitioned--MT , L

QWUC = government warehouse capacity under con-'
struction=--MT , o

fSince there are two error signals involved, there are also_r
ﬂtwo control functions. A proportional control scheme is

Gused for each of the warehousing control functions.
Government Grain Management Operations

Domestic Buying and Selling

The 'prescribed' government demands and marketings

are the output of the automatic price control mechanism
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3dlscussed ear11er. leen that 10g1ca1 conditlons allow o
}for the prescribed pr1ce control activities, these 51gnals
 become actual government demands and/or marketlngs. The ‘
,transact1on mechanism receives these signals aad returns
ﬁihe actual resulting government domestic purchases and/or

3sgles.

Government Inventory Levels

Equation (10) expresées.fhezdynamiQSQQf governmént
‘grain stock levels.

1GINV1(t+DT)=GINV1(t)+DT*(GIMP (£) 4GPUR; (t) -GMKTS; (t) en
- -G5L088; i) oy

where: i
uiﬁv‘ = government stocks of commodity ifiMT7 |
GIMP = government imports of commodity i-=MT/yr
GMKTS = government sales--MT/yr
GPUR = government purchases--MT/yr
GSLOSS = government storage losses--MT/yr

DT = basic time incremsent used in. the simulatlon
-=,025 yr

Government storage 105385 iﬁgﬁgﬁ#ﬁib@itib);@f@f

computed as
GSLOSS; (t) = STLOSS*GINVj (t) | (i)

where STLOSS is the proportion of storage lost or damaged

per year.



Imports‘
The rate at which 1mport orders re placed isi the .

output of the import controller whzch wasrdmscnssed__arlier. i
" The model uses a dlstrlbuted dela} to 51mu1ate the '

1ags involved in processing import orders and transportlng

Jgraln to Korean ports and then to government warehouses.}

This delay is 51mu1ated by a call to subroutine DELDT.

CALL DBLDT (RIMPII,GIMPI,RINIMPI,DELIMPI,IDTIMP DT KIMP) (12)

whére._
RIMPI = rate at which orders. are placed for 1mports
: -g«--MT/yr R T

GiMP3= rate at which 1mports arrive at government

" warehouses--MT/yT |

RINIMP = an array of KIMP inrermediate rates--MT/yr

DELIMP = importation delay--years (the average

S elapsed time between ordering of imports
and arrival of grain at government ware-

: houses)
IDTIMP = internal DELDT parameter

KIMP = a parameter that determines the shape of

i - the probability distribution function for
the import delay (applies to individual
units of grain as they arrive at government
storage facilities)

DT = time increment used in the simulation--.025 yr'
The amount of grain which:has been ordered but th

yet received is represented by the storage in this delay.
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. KIMP
JpIPINV (OR DBLIMP *IDTIMP* | RINIMP3 5 (¢ (t)/KIMp _/ sy
‘* J- ><'iv,'i"v"':

iwarehousing
o The warehouse lea51ng and construction order rates
;are the outputs of the W¢rehousing controller which wa«
¢discussed earlier.
{It 15»assumed that there is lagﬂin-acquisitioning
leased government warehouse capac1ty. This phenomenon is

simulated by a call to the DELDT subroutine.
CALL DELDT- (RWALI ,RWALo;RxnwALz,‘ DELWAL ,IDTWAL,DT,KWAL)  (14)

where:

TRWALI =-rate at which warehouse leasing: activities :
©o+....  are begun--MT/yr

RWALO = rate at which leased warehouse capacity
is acquisitioned--MT/yr

RINWAL = an array of KWAL 1ntermed1ate rates--MT/yr

DELWAL = average length of leased warehouse ac~-
quisition period--years

KWAL = parameter which determines the probabilitv
distribution of the acquisition period.

The storage in this delay (QWAL) represents the
amount of leased capacity currently in the process of being
acquisitioned. i e

KWAL |
QWAL(t) = DELWAL*IDTWAL* f\ RINWAL; (t)/KWAL (15)
j=1 :

/' Thie equatzon denotes the exact mannes in which the storage in
.a delay is calculated. This method <s more precise than stmply
integrating input rate minus output rate as depioted in Figure 3.
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The current amount of leased warehouse capacity

is calculated by the following equation.
GCAPL (t+DT) = GCAPL(t)+DT*RWALO(t) (6)

whére: |
GCAPL -’goveinment-leased.warehousé?¢abéditi?4MT
RWALO = see (14)--MT/yr
DT = time increment of model-flOZSfyear 
Gdfernment wérehousing conétruétibﬁflég:periadg'

are simulated by another call to subrodtine~DELDT.
CALL'DELDT (RWUCI,RWUCO,RINWUC,DELWUC, IDTWUC,DT,INUC) . (17)

where:

RWUCI = rate at which government warehousing
L construction is ordered--MT/yr

‘RWUCOV- rate at which new government warehousing
e construction is completed-~MT/yr

_fRINWUC = array of KWUC intermediate rates--MT/yr |
DELWUC = average construction lag time--year

KWUC = parameter which determines probability
distribution of construction lag times.

The storage in this delay (QWUC) represents the -
amount of government warehouse capacity under construétidﬂa
KWUC
QWUC; (t) = DELWUC*IDTWUC ) RINWUC; (t)/KWUC (18)
j=1 o
A3 soon as government warehouse construction is

completed, it can be used for storage. This new capacity
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also begins its depreciationsfouiodﬂotkthis time._ A non- rd
TzConservatlve delay (one in which storage is lost throughout
the delay period) is used to simulate the depreciation of

- warehou51ng capacity. The reason for using this special

delay in this case 1s because not a11 warehouse capaC1ty
Vtremalns for the purpose of grain storage throughout the
ujdeprec1atlon life, Fire and other losses may also occur~' |
‘at any time durxng the depreciation pexiod., This depreciatiouL
and loss phenomenon is simulated by‘o call to -subroutine

DELDTX.
' CALL DELDTX (Rwuco;RWAno,RINwAn;zBAR,nBLWAD,IDTWAD.DT.KWAD)J(IQ;

Where;

RWUCO = rate.at which new government warehouse
construct1on is completed--MT/yr

7{RWADO = rate at which warehouse capacity is decreased
: due to normal depreciation--MT/yr o

‘dRINWUC = an array of KWAD intermediate rates--MT/yr -
LBAR = proportion of the amount of warehouse grain
storage capacity which is lost from causes
other than normal depreciation--%/yr
DELWAD = average normal depreciation period--year

KWAD = parameter which determines the probability
distribution of the depreciation period.

The amount of current government-owned warehouse
capacity (QWAD) is equal to the storage in the .above depre-

ciation delay,
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QUAD(t) = DELWAD*IDTWAD¥ E RINWAD; (t)/KWAD (20)
J = ) .

Financing and Accounting

Revenues

The major revenue flows in the GGM subsector are

from the purchases and sales of domestic grains,
GREV; (t) = GSLsi(t)*(psi(t)-c1osi)-Gpuni(t)*(pnipgqggsﬁﬁipggsij;

where:

GREV = gross revenue flow (+ or -) from domestic
: grain activities--W/yr -~ . -

' GSLS = current government sales-#MTfo
" GPUR = current government purchases;;MT/Yf  N
'PB = government-established buying‘priceQ-WVMTi
PS = government-established selling price--W/MT
Cl03 = cost associated with selling--W/MT
Cl104 = éost associated with buying--W/MT
Net revenue flows from domestic purchases and sales

are defined as
GNREV; (t) = GREV, (t)-CHI(t) 2)

where:

GNREV = net revenue flow »rom aomestic grain ace
tivities--W/yr

GREV = see (21) above--W/yr

CHI = cost of holding inventory--W/yr
computed in (35) telow . :
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.fImert Financing
. Import Loan Repayment?V

The model policy parameter PCTCSH descrzbes the
{proportion of imports that are pa1d for on a cash basis.

?The Tate at whlch indebtedness is acquired is therefore(
‘RGRI: (t). aGIMPi(t)* (l’-PCTCSHi)*PWLD.; (t) ‘ (23)

vhere:

7RGRI = the rate at which new loans are acquired
o and "enter" a grace period--§/yr

!GIMP = rate at which imports arrive at their des-
: tination-~MT/yr .

7PCTCSH = proportion of GIMP. paid for in cash -
- - (a number between %ero and one)

EPWLD = the world price of commodity i (delivered‘
" at a Korean port)--$/MT , S

gThe grace period is simulated by a call to the |
‘DBLDT subroutine° |

‘CALL DELDT (RGRIj,RGRO;,RINGR, ,DELGR,IDTGR,DT,KGR) -(24)'

wWhere: |
| RGRI = rate new loans enter a grace period--$/yr

RGRO = rate loans leave the grace period and enter
a repayment phase--$/yr

RINGR = an array of KGR intermediate rates--$/yr
KGR = average length of grace period for loans--year
Grace period interest payments are calculated as

follows:
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GRIP; (t) = GRINT*QGR; (t) -(25):
where:
GRIP = grace period interest payments--$/yr
QGR = total value of loans in grace period-e$  
GRINT = grace period interest rate--%/yr |
At the expiration of the grace perxod loans enter

‘the repayment phase. lhe loan repayment phase 1s s1mu1ated

;by another call to the DBLDT subroutlne.'
ECALL DBLDT (RGRO ,nRPOl,RINRPl,DBLRP IDTRP,DT,KRP) (26)

,ﬁﬁéfétff
RGRO = see above--§/yr

'RRPO = rate at which pr1nc1ple is retired on import
- loans--$/yr | | |

’DBLRP = average length of 1oan ‘epaymant phase--yr

KRP = parameter which determines the probability
distribution of individual loan payoff periods.

In order to compute payments to principle and interest
on outstanding loans, it is important to compute the total
amount of unpaid principle which is in the process of repayment.
This variable is the storage of the above delay.

TOPI; (t) = DELRP*TDTRP* ZRINRPIJ(t)/KRP 27) -
j=1

Civen TOPIi(t), the payments to principle and
interest, (PPAII), are computed as:

_ RINT*DELRP RINT*DELRP
PPAII; (t) = -RINT*TOPI; (t)e ' )/ (1-e (28)



fPPAII = payment to principle and interest for
EHC RS ou§7tand1ng loans in the repayment phase
yr

3TOPI = total outstanding principle on import loan<

lRINT = interest rate during repayment perlod--%/yx
 DBLRP 5. length of the repayment period--year

e = base of natural logarithms,
Cash ‘Payments for Imports

tihé_foreign exchange deficit representing cash -

gpayqpntsyfor»imports is computed as follows.,
'FOREXD; (t) = GIMPj (t)*PCTCSH;*PWLD; (t) (29)

‘Where oo

ffpoRBxD = foreign exchange deficit for imports paid
S in cash--§/yr

,CIMP = government imports of commodity i--MT/yr
PCTCSH = proportion of GIMP; paid for in cash

PWLD = world price of'uommodity i delivered to
Korean ports--$/MT

‘Given FOREXD;, the won cost of imports paid forvin‘cashﬁié
FOREXW; (t) = FOREXD; (t)*WOND (30

where:

FOREXW = won value of foreign exchange deficit
for cash payments on imports--W/yr

FOREXD = see above--$/yr
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WOND = won/doliar exchange‘raté;;WVQQ;

Warehouse Construction Financing

Defrayments on the pr1nc1p1e and 1nterest of government
warehouse construction costs are simulated in the same :
- manneér as import loan repayments. The rate of 1ndebtedness

for warehouse constructlon is given by
RWARPI(t) = CLOG*RWUCI (t) S (31)

~ Where:

'RWARPI = rate of indebtedness for new warehousing
o construction being started--W/yr

-Cl106 = average construction cost of new warehouse
i capac1ty--W/NT

fRWUCI = rate at which new warehouse construction
is started--MT/yr .

*The repayment period for warehouse construction

loans is simulated by a call to subroutine DELDT..

CALLFDBLDT (RWARPI,RWARPO,RINWRP,DBLWRP,IDTWRP,DT;KWARP)f{32)

ﬁﬁérei ,
RWARPI = see above--W/yr
RWARPO = rate at which the principle on construction
loans is paid off--W/yr
RINWRP = array of KWARP .atermediate rafes--W/y:
DELWRP = average length of constructioh loan re-

payment period--year

KWARP = paramcter which determines the probability
distribution of the construction loan re-
payment period.



The amount of unpa1d prznciple on construct1on

’loans (TOPW) is. glven by the storage in the above delay.

e KWARP o
TOPW(t) = DBLWRP*IDT* 21 RINWRPj/KWARP - (33).
. j=1 RS
S RINT2*DELWRP . ~ RINTZDELWRP
'PPAIN(t) = ~RINT2*TOPW(t)*e /(l-e ) (34;

;ﬁhﬁrﬁf
~PRAIW = payment to principle and interest for
SRR out7tand1ng warehouse construction loans
~=W/yr

1TOPW = total outstanding principle on warehouse
o construction loans--¥

'ﬁINTZ = interest rate on construction loans--%/yr

DBLWRP = average length of construction loan re-
: " payment period--year :

?é,é base of natural logarithms,

}ih&éntory;ﬂolding Costs

'pThe costs of holding government inventory are

computed as:

ﬁﬁ;ifi)'-*cxbliiGINvi(t) (35)

f&ﬁ;féi,.' v
CHI = cost of holding inventory--W/yr
C101 = average cost of holding inventory=-W/MT-yr

GINV = current government inventory--Mf
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warehouse Leasing Expenditures

Expenditures on governméntflanngwarehousing;a:eg

giveh by
 CGLCAP(t) = CLO2*GCAPL(t) (36)

where:

CGLCAP = expenditure on government-leésed ware-
housing--W/yr ‘

GCAPL = government-leased warehouse capacity=-MT

€102 = average cost of leased warehouse capacity
o --W/MT')’L' 0

 Accounting

0f course, a very important set of criterion
variables for evalhating the impacts of alternative grain
m;nagement policies or programs is grain management account
balances.

Commodity cash balances are calculated as follows:
IBAL, (t+DT) = CBAL, (t)+DT*GNREV; (t) (37)

there:
CBAL = commodity account balances--W

GNREV = net revenuc flow from domestic grain
activities; sce cquation (22)=--W/yr

DT = time increment for the model=~.025 year

Purther commodity specific accounting follows:
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i¢M¢Fifﬁ)f#5GNRBVi(t)-FOREXWi(t)¥PRAiii(tfﬁﬁdﬁﬁf . (38]

vhere:

GMCF = commodity specific account.flow including
import financing--W/yr ' , :

GNREV = see above--W/yr

FORBXW = won value of foreign exchange deficit
for cash payments on imports--W/yr

PPAII = payﬁent to priﬁciple and interest on import
loans--§/yr

WOND = won/dollar conversion rate=--W/$

The above account flows are summed over commodities:
TGMCF(t) = ZGMCFi(t) (39)
1

The flow (+ or -) of funds in the grain management program
account balance is.given by the following equation.
RGMBAL(t) = TGMCF (t)+REVBOK(t)+OGREV(t)+SALVR*RWDHO(t) -

' CGLCAP(t) -PPAIW(t)-RINT3*ABS(GMBAL(t))~-C105 (40)

where:

RGMBAL = rate at which grain management account
balance is changing--W/yr

TGMCPF = account flow due to grain operations--W/yr

RBVBOK = revenue transfers from BOK--W/yr
(exogenous to model)

OGREV = other revenue transfers--W/yr
(exogenous to model)

SALVR = sal}age rate for government-owned warehousing
-~-W/MT

RWADO = rate at which government warehousing capacity
is decreased due to normal depreciation--MT/yr
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CGLCAP = expﬁnditure on government-leased warehousing
SR CWyr | R o 5

PPAIW = payment to principle and interéSt{onkwareﬁduse‘
o construction loans--W/yr R

RINT3 = account deficit/Opportunity interest rate-é%/?r

CIOS " gra}n management administrative expendituré
LV _-w yr .

' The grain management program balance (GMBAL) 1s calculafed .

f.g§ follows:

GMBAL (t+DT) = GMBAL (t) +DT*RGMBAL (t) 41)



.PRIVATE: MARKETING* SUBSECTOR

This section will give a brief description of the
- ﬁ§thematica1”structure of the PM subsector model. Lacking
ﬂlinlthis account will be.a technicai desctiption of the PM |

 specu1a£ive behavioral mechanism. Such a description is
_ piovide¢ in KASSIM Working Paper 73-1 and, because of its
 1éﬁgthiness, will not be repeated here.

» An activity analysis of the ordinary (i.e., without
,;épeculative behavior) PM subsector model is given in Figure 4,
 jThis analysis classifies each variable of the PM model as

!an input, parameter, or output/criterion. It also gives
 a brief description, the mnemonic, and the exact units of
measure for each vgriable. The system diagram in Figure 5
‘gives a concise description of the mathematical structure

of the ordinary PM subsector model.

Structural Description

Private Market,Gtéin¢OperationS~

?M Inventory

The dynamics of PM inventoxies are described by the

following equation.

PINV4 (t+DT) = PINVj(t)+ e
DT*(PPURi(t)-PSLSi(t)-PSLOSSi*PINVi(x))'_ﬁf@g]

34



PRVATE WARKETING

INPUTS SUBSECTOR -~ - - OUTRUT/PERFORMANCE CRITERIA
SYSTEM PARAMETERS
g} : :ﬁ:: ssles—UT/y . . %&!L:.'RI inventory levels--MT

INV
ﬂ’n& s total M inventory {(overell commodities)--MT
PCAP = M storage capacity--NT :
PMKTS; = PM marketings—-MT/yr

PDEMy = P demands--NT/yr

Py = mroducer peices--N/NT
CRl; = conmmar prices—-¥/MT

Costs Accounti.
S@; = storege ard landling cost—WNT-wr AVCHPI{ = average variable cost of holding P stocka=—W/NT-
02 = aversge fixed cost of M storege capacity—WNT-yr VCHPI§ = varlable cost of holding P {oventory—-¥/yr
03 = cost associsted with selling--W/MT FCHPI = total fixed cost of PM storege capacity--W/yr w
Oy « cost associated with Muying-—u/NT FCHPICY » fixed cost of PM storage capacity (commodity specific)~i/yr 7
: TCHPI = total cost of holding private inventory--W/yr
har Paremeters PRIV ® gross P revenue flow from domestic grain activities—-Wyr
0SSy = ™ stocage loss rete--Vyr PP = current P profit--W/yr
T = Pt interest rate--V/yr APHP = accusilated (or anmal) PN profit—i

TP s current total MM ofit (over all comaodities)—Wyr

Pigure

Private Marketing Subsector
(Activity Analysis)
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Figur e S--Private Marketing Subsector =
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where: |

PINV = PM inventory--MT'“‘

PPUR = PM purchases

PSLS = PM sales

PSLOSS = PM storage loss rate--*/yr

DT = tinme 1ncrement-- 025 yr
i = commodity index.

Aggregate PM grain stockpiiésféféfbglbglqtédgbv;the‘f

é?éiioﬁing summation:

Q%‘i’virv&vct) O e
| * Fihﬁncingkgnd,AccOunt;pg’

Revenues

The major revenue flows in the PM subsector model:

‘are from the purchases and salés of domestickéfainé;
:g;ig:\(i‘(t) = PSLSy (£)* (CPU3 (t)-C203 ) -PPURy (£)* (P4 (£)+C2045)  (44)

o PREV = gross PM revenue flow (+ or -) from domestic
grain activities--W/yr -
PSLS = current PM sales--MT/yr
PPUR = current PM purchases--MT/yr
CPU = urban consumer price--W/MT
P » producer price--W/MT
(203 = cost associated with buying-=W/MT
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0204 = cost associated with selling--WYMT.

Total revenue flow (TPREV) from all commodities
“rhandled by the PM subsector model is g1ven by

. TPREV(t) = ZPREVi(t) (45)

Inventory Holding Costs

The average variable cost of holding private grain

~ stocks is given by
AVCHPI (t) = PINT *P, (£)+C201; @)

where:

AVCHP11(t) = average variable cost of holding
: = private stocks=~-W/MT-yr

grPINT PM interest rate--%/yr

?;P - producer price=--W/MT

ff0201 - storage and handling cost--WVMT-yr
: The varlable cost of holding PM inventory is ‘given byﬁt

VCHPIi(t) - AVCHPIi(t)*PINVi(t) (47)",

wnere:

VCHPI = var}able cost - of holding ™ 1nventor)
=W yr

AVCEPI = see above~-W/MT-yr
PINV = private inventory levei~-mi,
The fixed cost of maintaining present PM storage

capucity is given by
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FCHPI(t) = C202*PCAP(t) “8)

where:

FCHPI = total f1xed cost of maintaining current
PM storage capacity--W/yr L

0202 = agverage fixed cost of PM storage capacity
~«W/MT-yr |

PCAP = current PM storage capaczty--MT. |
“In order to preserve commodlty specific calcu’atlons. thzs,
ifixed cost of PM capacity is charged proportzonately to

feach commodity.
'FCHPIC, (t) t-,; (P'IVNViﬁ("t)i /TPINV(t))*FCHPI(t) 9

where:

‘FCHPIC - commodlty specific fixed cost of maintaining |
o current PM storage capaczty--WYyr ‘-

:5PINV s current PM 1nventory level--MT
' (of commodity i)

itTPINV = total PM stockpile of gralns--MT b
FCHPI = see above--W/yr. A
Finally, the total cost associatéd with holding a
certain level of PM stocks consists of the variable cost ot

holding this amount plus the fixed cost,
TCHPI; (t) = VCHPI; (t)+FCHPIC;(t) .. . ~(50)

where:
TCHPI = total cost of holding PM inventory=--W/yr
VCHPI = variable coét‘~w7yr
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FCHPIC = f£ixed cvat=-W/yT.

Profit
Current'?Maprbfit$§ﬁra7ca1culated as follows:
PMP; (t) = PREV,(t)-TCHPIi(t) (GBS

where:
PMP = current PM profit?-WIyr

PREV = current PM gross revenue flow (+ or -) from
domestic grain activities--W/yr

TCHPI ‘= total cost of holding PM inventory--W/yr.
Important performance criteria for the PM subsector

;ﬁbael.arb_the accunulated (or annual) profits.
APMP (t+DT) = APMPy (t)+DT*PMP; (t) o (52)

where:
| APMP = accumulated (or annual) profit--W
DT = time increment--.025 yr
- PMP = current profit--W/yr.

Tthl,PM profit across all commodities (TPMP) islgivén~byl

TP’MP(t) - JmMP (6), | . (s3)

Private Market Speculative Behavioral Mechanism

The PM speculative behavioral mechanism will serve
as the nerve center for the PM subsector component of the

‘GMP model. It is through this mechanism that the PM subsector
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model will sense the impacts of;ééfi&hsﬁéﬁﬁiﬁ.ﬁanagemént
policies and respond to new profit‘opportunifies;’ Decisions
regarding the amount and timing of purchases and sales of
foodgrain will come from this mechanism. Priority decisions
which determine how available storage capacity will be al~-
located among competing commodities will be made'here. |
Decisions which will determine the growth or decline of total
storage capacity will alco be made. All decisions (except
those reflecting government decrees) are made with one
objective: to maximize PM subsector profits. Whether
these decisions do maximize profits or even assure the
suryivai of the PM subsector will depend on several -things:
(1) how accurate market specuiators (modeled) are in pro-
jecting future market information; (2) how "predictable"
future market information actually is; and (3) the degree
to which PM speculators are restrained from esngaging in

profit maximizing activities.



‘FARM PRODUCTION AND URBAN DEMAND
SUBSECTOR MODELS :

In order to effectively 1nterface the GMP component
‘model with the existing KASS model, some reflnements and
,modiflcatlons were necessary in the existing farm production
component and the urban demand component. These components
‘are described in Appendix A of the KASS report and again in
the‘User's Manual (Special Report No. 9). With the refinements
described below, these two KASS model components serve as
thé'required farm production and urban demand subsector

models of the GMP component.

Structural Description

Dr. Moon, Pal Yong, of the Korean Developmeht Insti-
tute, has been invostigating some of the seasonal foodgrain
demands and marketings in Korea.X A review of the econo-
metric model used in Dr. Moon's study indicated that, with
some minor adjustments and "re-assumptions," it could be
fully incorporated into the KASS model. Although the model
was not originally developed for prediction purposes, it
seems oapable of generating credible seasonal responses for
farm consumption, farm marketings, and urban demand. This
capability is precisely what is required from the farm

production and urban demand subsector models of the GMP

Y/ Moon, Pal Yong, An Econometric Analysis of Foodgrain Demard and
Marketinge; Partial V8. Total Response Analysis, Korean Devaoiopment
Institute, Seoul, 1972,

42
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‘component. - Of course, 1ndependent research into . these
‘response patterns will be undertaken to- verify the appli-
cability of the Moon mod2l in thrs context.

Dr. Moon's model consists of eight simultaneous
equations: six behavioral equations and two market-clearing
~identities. The six behavioral equations describe the
seasonal farm demand, farm seles, and urban consumption
demand for rice and barley in Korea. The two market-
clearing identities were included to complete the above
system. Since TSLS was used to estimate the above coef-
ficients, the market identities have no effect on the
estimation of the six behavioral equations,

If we replace the two staiic market equilibrium
identities in the above system by the (yet-to-be-described)
dynamic relationships between prices and excess demands,
the above model is transformed from a static system of
simultaneous equations into a dynamic system of recursive
" equations. |

Moon's system of seasonal response equations is
given on the following page. Notice that in the farm sales
and urban demand equations, prices are the only endogenous
variables aynearing on the right+~hand side. 1If, in the
KASSIM model, prices at time t are calculated based on price
and excess demands at time t-DT, we have, by definition,

a reduced form for cndogenous prices at time t. The values

of prices at time t can then be used in the farm sales and



“
‘ urban demand at time t. Finally, values Of‘pfiCES'and’farm'
sales at tﬁne t can be used in the fayrm demand equations

to obtain a reduced form for farm demand at time t.
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:Mo'oxi"'s:Seasonal Response Model
(Farm Demand)

FD L | o
qn‘ bm + buPa + b12D1PR + b131)21>R + bMPB - bl 5 w

: + bu%.- +bl7(PRqR +Im)+b D 4-1-;19n2 ’(54);
“V{fp‘”-b +b, B +b DP, +D DP +b P +b P
% " 07 s 2218 2338 AR, BN
- +.I)b£D+bD 35)
* Dygdpyy * bz7(PR°'R PR Y hme’ T %817 P293
© (Farm Sales)
‘ B oy +bP+bDP+bDP+b E
% """ "1m 321R 332R b Lo * P55
| FK FK FK (56)
+b36qn +b (P m’_1+qul B)+b38Dl+b39D2
S i
9, = b0* Bf +bh2DlPB b,505%5 + L )+ b 5E -
+'bFK+b(P +PFK+ J+b D +b D
16 %1 Rqu—l gy T ome’ T PusL T Pug's
" (Urban Demand)
‘UD-b +b.P +b DP+bDP+bP+bP
% 50 S1R 521 53 2R 54B 55W
4 b.,PY. +b. Y. +b D +b.D =8
- P DgFRIy F Dy ¥ Dygty T Peot
w
% -b6 + bgaPy + by DyPy + by DPy o b Py + By =
| (59)

‘+ b66P Y. +Db 7YU + b68Dl+ b69D3



Variable Dei:‘:i.x't‘:l.:t‘‘:‘!.i'.\t‘iej for Moon 'aMoclel v

Endogenous Variables:

qgn = farm per capita consumption of rice == kg/#-mo
qBFD = " " " balz"ley‘»- kg/#-mo

,qrs = farm per capita sales of rice — kg/#-mo

= 0o " " parloy — kg/f-mo

R
5
q:D = urban per capita conaumption of rice ~~ kg/#-mo
‘IBUD = " " barley ~— kg/#-mo
PR

= monthly average wholesale price of rice deflated by the
index of nongrain wholesale prices WPIn _— W

P = monthly average wholesale price of barley deflated by
B WPL - W/kg

Fxogenous Variables:

P = monthly average wholesale price of wheat flour deflated by
Ll WP — W/22 kg (bag)

% = farm per capita stock of rice at end of previous
t~l month — kg/#

q = farm per capita stock of barley at end of previous
Bt-l1 month —- kg/#

Y = farm per capita income originating from non-rice-barle
NRB sorrces deflated by index of prices paid by farmers
(PPFI) —- W/#-mo

74 The original coefficients of Moon's model have been transformed
80 that KASS unite of measure can be used. The units indicated

here are the original units.



4.
Vuiable Definitions (cont'd).
L, . = farm per capita JlaDL.LTLES &8 UL LU Suu va ved previous

%=1 “nonth deflated by PPFI — W/#

'E = farm per capita cash expenditures for clothing, education,
~ ‘etc,, deflated by PPFI = W/#-mo

Y. = urban per capita disposable income deflated by the index
of urban consumer prices —— W/#f-mo

Dl .= 1 if October - January period
0 otherwise ‘

1 if February -~ May period
0 otherwise

”U
LI

wU
g

1 if June - September period
0 otherwise '


http:jiaDo1j.es

MARKET PRICING AND TRANSACTION MECHANISM,

Market Pricing Dymamics

Market price responses of contrpiled grains (cur~
rently rice and barley) have been internalized within the
KASS model. These prices serve as an important linkage
for interaction among the four subsector models of the GMP
component. (Market prices cause responses in the behavioral
patterns of each subsector, and, at the same time, the
behavioral patterns of each subsector cause responses in
market pricgé.)

The pricing mechanism currently being tested for

‘application in the KASS model generates wholesale market

prices as a function of excess demand.
WPi(t+DT) - WPi(t)+DT*Ci*WPi(t)*(TDi(t)-TMi(t))/TDi(t) (60)

where:
- WP = vholesale market price--W/MT
DT = time increuent of the KASS model--,025 yr
. --an'empirlcally determined parameter which
describes the speed at which wholesale prices
respond to excess demands--210 units
TD = total aggregate demand (per DT)--MT

T = total aggregate (and residual) marketings

The total aggregate demand in (60) is definednaff

TDj(t) = (PDEM; (t)+GDEM, (t)+UDEM; (t))*DT - (61)
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o ’,pDAI‘-jpfivéte'market subsector démand--ﬁf/yi;

'GDEM - govérnment subsector deman@ééﬁT/yr |

UDEM = urban subsector demand--MT/yr.

The total aggregate (and residual) marketings;are
calculated according to Equation (62) below. The 'residuals'
in this'equation are defined as all past marketingS‘which
have not yet cleared the market. These residuals are com-

puted by the transaction mechanism to be discuséed'shortly,
mi(t) = -FMRES; (t)+PMRES; (t)+GMRES; (t): (62)

ﬁh@:é:, |
| TMf¥ total aggregate (and residual) mar}ets~-MT

FMRES = farm marketing residuals--MT
‘ see (65) below

- PMRES = private marketing r351duals--MT
see (66) below

GMRBS = government marketing residuals--MT
: see (67 ) below .

Producer and consumer prices are derived from the
wholesale price of Equation (60) by the following trans- '

formations.
Py(t) » (1/(1+4MMW;*MM;))*WP4 (t) | iQ?
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- where: |
" P = producer price--H/MT
CPU*? 6dnsumer.priée-*WYMT

W?'- wholesale price-=-W/MT

MM = producer -to-consumer marketing marginsff
MMW = proportion of MM taken by producef?toé-

wholesaler margine--%

Transaction Mechanism

Since the GMP model is separable into four entities
{IQOVernment, farmers, private market,'and urban consumers),
:iﬁ is desirable to maintain as much information about the
activities of each of these individual entities (or sub-

.3sectors) as possible. The allocation of domestic supply
~and demand among the subsectors has a very important impact

‘on the performance of each subsector model.
Marketing Residuals

It is assumed that marketings are not reversible
*brocesses; once 4 certain amount of grain is marketed, it
ﬁill remain on the market until purchased. When market
demand (per unit time) for the grain exceeds the amount
on the market, there will be no reosidual. However, when the
reverse is true and there are excess marketings (over
demand) for a given time period, the residuals accumulate

on the market and are added to maiketings of subsequent
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periods. This phenomenon is modeled for the farm, private,

and government subsectors as follows.

EMRES (t+DT) = EMRES(t)+DT* (FMKTS(t)-FSLS(t)) (’6,5‘_) »‘
PMRES (t+DT) = PMRES (t)+DT* (PMKTS(t) -PSLS(t)) | {(6_6) |
GMRES (t+DT) = GMRES(t)+DT*(GMKTS(t)-GSQS(tjif‘ ;(sij'
where:

FMRES

PMRES = market residual supplies of respective
GMRES subsectors--MT

FMKTS

PMKTS = current marketing rates of respective
GMKTS subsectors--MT/yr

FSLS

PSLS = current sales rates of respective sub-
GSLS sectors--MT/yr

Market Transaétions

The calculation of market transactions begins with

7£he following two purchasing equations.
PPUR; (t) = MIN(PDEMi(t),CMPi*PRFMi*FMRESi(t)/m"' ' (68)
GPUR; (t) = MIN(GDEM; (t),(1-CMP *PREM;)*FMRES; (t)/DT) (69

where:
PPUR = private marketing purchases=--MT/yr
GPUR = government purchases--MT/yr

MIN(a,b) = minimum fuiction
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1§D2Mf3 private market demand--MT/yr

GDEM = government demand--MT/yr

PRFMl/- an empirical parameter reflecting tie
natural proportion in which farm marketings
are distributed between private and govern-
ment marketing channels--no units

CMPZ/- a government 'countermeasure¢' policy parameter
affecting the natural proportion of private/
government marketing-~-no units

FMRBS = farm marketing residual (including current
marketing)--MT

DT = time increment of the model--.025 year

Aftgr completing these initial purchasing trans-
actions, a check is made to see if any excess market demands
exist, and if there is a potential for a secondary trans- |

‘action during the same time period.

EPD, (t) = PDEM, (t)-PPUR; (t) 7o
BGDi(t’) - GDEMi (t')'GPURi(t) ‘ (71
.whereé

EPD = excess private market demand--MT/yr

EGD = excess government market demand--MT/yr

4 The parameter PRFM may be computed as an empirical funstion
of a rumber of factore affecting farm choices of markets. Theae
might bo relative differences between yoverrment-establiched
uying price and market prices, the relative levels of market
activities (e.g., oizes of demands) of the govermment private
subovetcrs, ete.

Y _Currently, the parameter (MP in the purchasing equations above

18 set cqual to 1. That is, no goverrmenv 'countermeasure’
policies arz in effect which will chaige the propensity of Korean
famera to react in thair choices of markets.
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‘Four possible situations exist:

Excess Demand From . Possible
~ Secondary
Situation " Private Market? Government Market? Transaction?
1 Yes Yes No
2 No No No
'3 Yes No Yes
4

No Yes Yes -

In the first two situations, there exists nv pucential
ifbt a secondary transaction. However, in the last two situ-

_étions, the chance of a secondary transaction does exist.

Situation (3):

: | 2.+ In this case, there is an axcess demand in the
fprivate market and, most likely, a farm marketing residual
on_the government mérket. If it is assumed that residusi
farm marketings may flow from the government to the private
subsector, a secondary transaction can now take placc in the

same time period. Private purchasecs arc augmented by this

second transaction:

PPUR; (t) = PPUR; ;
MIN(énp (t) FMRES; (t)/DT-PPUR; (L)-GTUR,; (t)  "(72)"
Situation (4): |
In this case, there is an cexccess demand in the gov-
ernment market channel and, most likely, a farm murketing

residual in the private market. If a sccondary transaction



is allowed, government pur;ha$é§fﬁillgbb;aggmented;by;thég;

:fallow1ng equatlon.

'GPUR (t) - GPUR (t)+ o
- | (ﬁGDl(t) FMRES; (t)/DT- PPURi(t)-GPURi(t)) 3)

Farm Sales are defined as
FSLS;(t) = GPUR; (t) +PPUR; (t) @4

The calculation 6f other sales»t:ansac;ion§§begiﬁs

:ﬁith'the following two equations:

PSLS; (t) = MIN(PMRESj (t)/DT,PRUD;*UDEM) (75)
GSLS(t) = MIN(GMRES; (t)/DT, (17PRUD, (t))*UDEM) o]

. where:

| PSLS = private subsector sales--MT/yr

GSLS = government subsector sales--MT/yr

MIN(a,b) = minimum function

PMRES = private marketing residual supply=~-MT

GMRBS = govermment marketing residual supply-=-MT

PRUDL/ = an empirical parameter reflecting the
natural proportion in which urban demand

is distributed betweenr private and gov-
ernment marketing outlets

y This parameter may be computed as an empirical function of a
number of factors affecting the congumer'’s choice of markets,
These faciors might be relative differences between goverrment-
astablished selling prices and prevailing market congumer prices,
the relative level of marketing activities, ecte.

A government countermeasure parameter 8imilar to CMP in the
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UDEM = current urban demand~-MT/yr
After completing these initiai sales transactions,
a check is made to see if any excess urban demand remains,
and if there is the possibility of any secondary transactions

during the same time period.
EUDP; (t) = PRUD;*UDEM; (t)-PSLS;(t) an
EUDG3(t) = (1.-PRUD;)*UDEM; (t)-GSLS;(t) - (78)

" where:

'BUDP&- excess urban demand in private subsector
C o =MT/yr

kBUDG = excess urban demand on government subsector
‘ --MT/yr

see above--no units

PRUD
UDEM = urban demand--MT/yr
PSLS

private sales resulting from first trans-
action calculation=--MT/yr

government sales resulting from first '
transaction calculation-~MT/yr

GSLS

Again, as in the case of farm-to-market transactions,-

four possible transactions exist:

purchasing equations discussed earlier ean be incorporated into (7§)
and (76), This parameter would reflect govervment countermeasure
policies such as tarations, or publicity campaigns which changel
the propensity of urban consumers to react in their choices of
markete. Thie parameter would affect the market choices of
coniumers, but not the total amount of urban demand., If the
latter type of parameter is decired in the model, it should be
incorporated into the urban demard component and not in the
tranisaction mechanien. Juch a parameter could be used to refleot
govurnment policies to eupress urban consumption of certain
ocomodities (e.g., riceless days, etc.).
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" Excess Urban Demand on . Possible -
i , Secondary
Situation Private Market? Government Market? Transaction?
1 Yes Yes No
2 No No fNoA,
f3f - fes No Yes
4 No Yes Yes

" situation (3):» |

| In this case, there is an ‘excess urban demand on

the pr}vate market, a&nd, most likely, a government marketing
residue on the consumer market. If {t is assumed that
‘consumers will shift their rxcess demands between markets
(in tle absence of adequate supply), a secondary transaction
can now take place iu the same time period. Government
sales are augmentéd by this secondary transaétioh.

GSLSi(t) = GSLS; (t)+
MIN(&MREsi(t)/nT-GSLsi(;),Eunpi(t)) (79)

Situation (4):

' In this case, there is an urban demand on the
government market, and, most likely, a private marketing
reéi&ual on the consumer market. If a secondary transaction
is allowed, private market sales will be augmented by the
following =quation:

PSLS;(t) = PSLS; (t)+
i) MIN(%&R%Si(t)/DT-PSLSi(t),EUDGi(t)) (80)



