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INTRODUCTION

Inventories appear on the Balance sheets as an asset. That
is among those things of monetary value an enterprise owns. Yet
they are viewed by many businessmen as an apparently necessary
drain on resources. They tie in capital, occupy space and their
keeping and handling costs money. Yet they could be considered
as productive of earnings as other types of capital investment.

Magee,(l) in one of his articles describes inventories as
follows:

"They serve as the lubrication and springing for a produc-
tion distribution system, keeping it from burning" out or
breakirg down under external shocks. They help to absorb the
effects of errors in forecasting demsnd, to permit more effective
use of facilities and staff in the face of fluctuations in sales,
and to isolate one part of the system from the next in order to
pernit each to work more effectively,"

Inventory situations are fundamentelly aiike, each involving
some aspect of cost, service, and usage. The objective in any
given situation is to make that set of decisions which will
minimize total costs and provide an acceptable or economical
level of service at the expected demand or usage rate.

Thus whether it is the case of raw materials, inventory,
finished goods inventory, hotels, airlines or railroad reserva-
tions, etc.,"thé problem is usually solved oa an item basis where
it is required that the following information be determined and
also continually reviewed for each ifiem:

l. Appropriate costs

2. Expected service level or demand

3, Permissible incidence of stock shortages

4, Forecast of usage

5. Replenishment characteristic e.g. lead time.

(1) John F. Magee, "Guides to Inventory Policy", Harvard
Business Review, May-Jdune, 1956 p 58
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In general effective inventory control requires the
determination of how much to carry in order to have enough so
that demand can be met, but not so much that the cost of inven-
tory becomes excessive relative to demand., Thus the right level
of inventory ( the optimal inventory), is that which results
in minimizing the total ofs

l. Cost of acquiring inventory

2, Cost of carrying inventory

3. Cost of demand lost or deferred owing to inventory
shortage.

Most of the inventory situations are concerned with studying
the maintainel inventoxy that realizes a minimum cost, and establ-
ishing order points and order quantities for each inventory item
which satisfy those cost and service criteria.

Anticipation Stocks:

There exist situations in which the anticipation of stocks
is of more importance than the other factors considered, In these
cases forecasting the optimum number of stock to be maintained
overshadows the other factors e.g. number and quantity of orders,
their location in time, etco

These could be generalized under those cases where sales are
highly seasonal, and the cost of obsolescence or having stock
left over at the end of a season is great, andlrepresents a lot

of money.
Examples of these situations are the following:
1, Retail merchants, who deal with seasonal style items such as

summer dresses, bathing suits, winter coats. ... etc.
2. Manufacturers of highly seasonal goods ‘such.as textiles,

soft.beverages, «...... ebc,
3 Hotels, airlines and railroads and other similar services

which have seasonal swings.
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4o Manufacturers of complex equipments such as industrial ma-
chinery, some home appliances, automobiles, aircrafts, and
components.

De Manufacturers or merchants running special seasonal deals
or sales such as specially labelled packages for certain
specified seasons.

and others.

In all these cases, the right forecast of the optimal inventory
stock is of paramount importance because if it is too high,
serious losses are faced with through write-offs or even destruc-—
tion of the leftovers after the season. On the other hand, a too
low estimate will cause loss of profit that could have been made,
besides the loss of customers' good will.

These could be divided into two mein categories according to
their being influenced by:

1. The "crash®™ or short-peak season problem, e€.g8., highly
styled seasonal goods.
2. The "seasonal swing" characteristics of sales, €.8.,
automobiles, furniture, etce.
This paper is only concerned with the crash or short-peak season

problems,

The "Crash'" Problem:

Deals with the determination of true optimal amount of highly
seasonal goods with whickh the enterprise cen expect on the average
to break even on the last unit produced or purchased.

So, in the *crash®™ type of problem, menagement must balance
the riske of not having enough stocks to f£ill demand and thus
losing profit, against the risks of having too much on hand and
consequently losing because' of obsolescence, write—off or even
storage expense until the next selling season.

The classical newsboy problem could go as a good illustration
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case for the approach to that type of problem, and two-way
decisions could be made. But it must be considered as a special
case, since the season's length is known and precisej; also that

he makes his decision very frequently and, therefore, has more
chance to arrive at the nearest accurate forecast cor determination
of his optimum balancing point.

The Classical Newsboy Cases:

A newsboy has on the average 10 customers a day who are
willing to buy papers costing 5¢ each. The newsboy makes a profit
of 3¢ on each paper he sells, and loses 1lc on each paper he takes
out but fails to sell, It is supposed that he has kept records,
and that 40% of the time he can sell at least 10 papers and 20%
of the time he can sell at least 12 papers.

If the newsboy does not know how many papers he will actually
sell in any given day but every day takes out 10 papers, he has
a 40% chance of selling all the papers and making 3¢ each, and a
60% chance of not selling all papers and losing l¢ on each not
sold. He can expect the tenth paper to produce, on the average
evertime, a profit of

3¢ X 40% - 1l¢ X 60% = 0.6¢

On the other hand, if he takes 12 papers every night, he can
expectthe twelfth paper to produce on the average overtime, a
loss ?f

3¢ X 20% - 1l¢ X 80% =-0.2¢

It would not, the"refore9 be worth his while to take out 12
papers., As a matter of fact he would probably make the greatest
total profit by taking 1l regularly, since he could expect on the
average overtime, to do slightly better than break even on the
eleventh paper where

3¢ X 30% - 1¢ X 70% = 0.2¢
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Mathematical Formulation:

In most of those problems, where the basic elements are
the same - balancing the costs and lost profit opportunities of
demand exceeding available stock against the costs and losses of
having available unused stock or capacity - the relation between
the optimum quantity of stock and the different profits or losses
per unit could be arrived at by the use of the expected value
method, provided that the distribution density function of order

or demand is known.

Example:

An item to be sold during the summer season brings a net
profit of m piastres for each unit sold and a net loss of n piastres
for each unit left unsold when the season ends. If the distribu-
vion of order volume v may be approximated by the density [funclion;

£ (v) ( 0<V'\/\f),

and we want to determine the optimum number of units x to be
stocked in order to maximize the expected value P of the profit r.

Solution:

First put down the two forms of profit functions that
exist depending upon whether v is less or greater than x.

Thus we get:
P(x) = mv-n (x=v) = (n+n) v-nx (v<&x)
P (x) = mx (v>x)

Hence the expected value of the profit is

v
P (x) = JX [(m-i-n) v - nx] £ (v) dv + 3{ mx-F(v) dv

[
If we rewrite jV mx f (v) dv as

::x[l— f( £ (v) dv]
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the expected value becomes

X
7 (X) =mx + (m+n) ]; (v=x) £ (v) dv
Differentiating this function with respect to x, we obtain

SI’(X)
> X

n+ () (xx) £ () - (mm) | £(v) av

m - (m+n) F (x)

I

Hence, the maximum average profit is reached if x is so chosen
that

F(x) = mn = unit profit
m+ n unit profit + unit loss

If m = 10 P.T. and n = 20 P.T, , then x must be chosen so that
the area under ¥ (v) to its lett will equal 1/3.

In the case where a company also loses customers® good
will besides the loss in sales in the case of lack of several items,
this is bigger the greater the ﬂﬁmber items of that could not be
supplied, putting it a constant for simplicity we get

(x) = jc[_(m +1n) -nx J £ (v) av + f'[mx - a (v—-x)]f (v) dv

evl|

where a is the loss to company for each item not available to a
customer.,

Differentiating this function with respect to X, We obtain

m+ a
F(X) =

m+ a+n
Therefore, tor the best strategy add the loss per item due to good
will to the margin ot profit per item in order to determine an
effective margin of profit.
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Short-cut Incremental Methads

Schlaiferca) arrived at the same results as those of the
general approach to those problems. He calls his method the
short-cut . Incremental Method, for locating the last unit to add
to the decision quantity. It is based on finding the highest
value of j for which the incremental expected profit of stocking is
positive. It is assumed that the incremental profit is also positive
for all lower values.

‘s

Thus, if the cumulative distribution function of the demand
is known or preassigned to the different events, the steps of
the method are:

l. Determine the values of and k. by analyzing the
" incremental cash flows which result from stocking and

either selling or failing to sell "one more unit".

2. Compute the "critical ratio". kbl (kp + kn )

3. From the values already assigned to p (Z) , compute p
(z<j) for j=1, 2, 3, etc., until the last value of
J has been found for which p (Z< j) is less that
the critical ratio.

Thus, in our model where the c.d.f. of demand is normal
the value of j could be found from the standard corresponding ¢
tables.

This short-cut incremental method is applicable only when
the conditional profits EP and knyare the same for every unit
which might be added-

(2) Robert schlaifer, "Probability and statistics for Business
Decisions" (New York: Mc Grow-Hill 1959) PP. 69 - 76

-

CamScanner 2 Wigo d>guuooll


https://v3.camscanner.com/user/download

i
The Forecasting Method for Management of Seasonal Style-Good

Inventories:
The management of seasonal style-goods inventories differs

from the management of other inventories in one important char-
acteristic, namely, that the "sudden death" of the nighly styled
and highly seasonal merchandise is involved. The cost of obso-
lescence, i.e., of having stock left ovep at the end of the season,
overshadows all other costs of carrying inventories. As for varioug

reasons other than obsolescence, e.g., spoilage, wear and tear,
the merchandise cannot be stored for a subsequent season, and

has to be disposed of at a lower price. Sometimes even the sell-
ing price after the end of a season is so reduced that the out-of-
pocket loss per unit to the manufacturers or distributor is
greater than the profit per unit, had the item been sold during
the regular selling season.

In general, the problem of the case of seasonal style-goods
inventories lies in the balancing of the risk of not having gtock
against the loss of having too much left over.

Herz and Schaffir's Model:

Hertz and Schaffir (3) destribe a forecasting method
they developed to assist a textile manufacturere in controlling
finished stocks of style goods. Their aim was to establish an
inventory policy similar to that known for highly seasonal goods
which are sold at one price during the season, and dispcsed of at
a lower price at the end of the season.

They balancéd the cost and lost profit opportunities
of demand exceediqg available stock, against those costs and
losses of having available unused stock, keeping the prices
fixed, while selecting them (if possible) so as to get an
appropriate value for the probability of selling their marginal
unit of stock.

(3)Operations Research Vol. VIII, No. 1 (January- February,
1960) pp 45 - 52.
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