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{SUMMARY>

A TRANSPORT INVENTORY PLANNING

MODEL FOR CHEMICAL FERTILIZER.
Hwa-Sam Gong

Inventory planning is important for chemical fertilizer, since it is not easy
to change rapidly the production activity level of the plant.

The purpose of this thesis is to show a logical and effective approach to
inventory control. and planning for chemical fertilizer supplied through
nationwide networks of the National Agricultural Corporative Association.

Inventory control and planning are supposed to be operated under an
E.D.P. system.

In chapter I, some important features of the demand and supply of chemical
fertilizer are discussed: '

(1) Seasonal fluctuation of the demand, the production capacity of the
industry, the capacity of transport media and warehouses for the
products, which are imposed as constraints on the system.

(2) The composition of the total supplying cost. _
In chapter 2 (1) the inventory systems, especially the fixed quantit
inventory control system and periodical inventory control system, are discussed

from the stand point of the National Agricultural Corporative Association.

(2) Various theories on inventory ‘planning models are also discussed in
relation with characteristics of the system.

An effective way of api)roach to the chemical fertilizer inventory planning
is found to be an L.P. model as a special form of D.P. models when some
linearities are assumed.

In chapter 3 the Basic chemical Fertilizer Inventory planning Model,
Model 3-1 is presented as below.

Euin="[a) + (&) + [c]+ [d] + [e] + (&)

with Constraints;

@ Zm R/ d';=Dm

® 3 R% di=Dy
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& non-negativity constraints

‘where

a 8 &
[aj Z ZJ E‘ a'i P’i,v'

(=1, z (PR#—PR*) F;;—PR* ¥, zﬂ z (P —d)

[

a # 3
[dj ; ZJ: Z‘ th’j P’ii

(el=r; Zu] Z'g: Z: nl;;+ (n(k—t) + n-;l ] P‘,-j—[n(k—t)+"T"lj '3}
(©=F —pr o M43, 2 0P (5 5 PRy Bt 3 3 % a% Ply=

Zﬂ ﬁ Z’; PRe; dv;j— M)
TS e

A's 1 Pruchasing price in won per ton of the product i, during period ¢.
£ : Quantity in tons of the product i transported to demand region j, during
the pririod ¢




D'i; * Quantity in tons of the product i sold in demand region j, during the
period ¢. .

PR; : The assessed value in won per ton of the product i at the beginning:
of the planning horizon.

PRY; : The selling price in won per ton of the product i at the end of the

planning horizon.
Fi; :Quantity in tons of the beginning inventory of the product i in demand
region j, at the beginning of the planning horizon.
;1 Quantity in tons of the ending inventory of the product i in demand
region j, at the end of the planning horizon.
G'; : The expense in won necessary to transport a ton of product i from

factory to demand region j during, the time period ¢.
n—_§
71 :The expense necessary to maintain a ton of fertilizer in inventory

during every half of a month.

r5'*" : Interest rate for the period ¢+1 on funds borrowed from the government
or the Bank of Korea.

Op'**: The interest rate on the funds borrowed internaly.

Mt : The level of the debt incurred with the government or the Bank of
Korea, during the period t.

In chapter 4, one [of the possible implementation models, Model (4-1),
based on the Basic Model built in chapter 3, is shown.

The model was devised in such a way that it’s solution can show the
quantities of certain products that should be purchased, transported to certain
regions and sold there during certain time periods, and at the same time, it
can also show at which harbors and in what quantities the product can be
imported.

In chapter 5, another possible implementation model, Model 5-1, is shown.

The model was devised in such a way that it’s solution can give the
manager some useful information about the transportation capacity, the
warehouse capacity and the optimal time of importing some fertilizer.

The optimal solution of the model was calculated by the computer in KIST,.
Cyber 72, as shown in table 20.

In chapter 6, all of the hypotheses in this article are classified into A,B.

and C types.
If Hypothesis A is to be rejected, the models in this thesis lose their




ogical background. .
1f Hypothesis B is not to be accepted, some of the coefficients of Zthose

models must be changed.
If Hypothesis C is refused, the corresponding model loses value regardless

of its usefulness.
The models in this thesis are far from being perfect for immediate applica-

tion to reality due to some assumptions and over-simplifications which were

made to simplify the models.
This thesis, however, has shown that the approaches taken (here to solve

the defined problem have a probable positive application for the future.



