-

==

BSI BSx5729: PARTx2 81 1b24bLT 0119498 9 B

- BS 5729:Part2: 1981

UDC 658.787:65.012.23:339.133

Guide to

Stock control

Part 2. Demand assessment

Guide du contrdle des stocks
Partie 2. Evaluation de la demande

Leitfaden fiir die Lagerkontrolle
Teil 2. Bewertung der Nachfrage

British Standards Institution

L -~ Full document details: BS 5729-2:1981

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/bs-5729-2-1981
http://www.avadocuments.com/doc/bs-5729-2-1981

BS 5729 : Part 2: 1981

Contents

Page
Foreword Inside front cover
Cooperating organizations Back cover

Guide

Introduction

Scope

References

. Definitions

. Independent demand

. Dependent demand: material
requirements planning (MRP)

. Other methods

apONSO

(=]
o J=>]

Foreword

In all manufacturing concerns, capital is tied up in stocks
of one form or another. Reducing this capital to the
minimum level consistent with efficiency is the objective
of stock and inventory control systems.

Undoubtedly, large sums can be saved by effective stock
control, particularly in medium to large undertakings,
but even in small organizations there is every reason for
exercising a form of stock control, with excellent results.

Stock control demands careful preparation, discipline and
determination to work amicably in a team involving all

*{n course of preparation.
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the other functions of the organization. However, .
the reward can more than justify the effort,

This British Standard, in five Parts, gives comprehensive .
guidance in those areas that are considered essential for
efficient stock control. The Parts are as follows:

Part 1* Introduction to management of stock control
Part 2 Demand assessment

Part 3* Replenishment of stock

Part 4 Data processing

Part 5 Storekeeping
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British Standard Guide to
Stock control

Part 2. Demand assessment

0. Introduction

0.1 The aims of a forecasting system. Forecasting is part of
the decision process to determine stock levels and the
purpose of a forecasting systern is to quantify the probable
- demand in the future. The methods outlined in this
standard are those commonly found in stock control
situations and would not be suitable for forecasting total
company or market activity. They are designed to be )
cheap and robust and capable of use in automatic systems.
The procedures outlined here are a representative

selection but further details can be found in the standard
text books of the subject. The actual results in a period
are called issues in this standard but in some environments
would be refetred to as sales or usage or off-take. Itis
necessary to recognize that the issues in a period may not
be equal to the demand for a variety of reasons

{e.g. capacity constraints or out of stock). However
decisions about, for example, desirable stock levels will .
usually require forecasts of true demand and not reflect
the shortfalls or errors as measured by issues. This problem
is considered in 4.6 but elsewhere issues will be taken as

a true measure of unconstrained demand.

0.2 Nature of a forecast. The function of a forecasting
system is to indicate the level of demand in the future.
Different levels of sophistication in the stock control
procedures will require different types of forecasts.
Some may require a single figure to estimate the future
demand or a range within which the demand can be
expected to lie. At a more complicated level a set of
figures over the range and their relative probabilities
may be needed (this would actually be reported as the
parameters of a probability distribution). Whilst the
single figure may appear more accurate, the user should
realize that it is still only an estimate of future demand
and should be expected to be wrong, and furthermore it
gives no guidance as to the likely size of the error.

0.3 Major factors in forecasting for stock control.
The major factors are as follows.

(a) The demand usually fluctuates widely from one
period (e.g. one week) to the next. The lower the

issues the wider (proportionally) this variation becomes.
Non-typical events can increase this variability,

e.g. large single orders or data recording errors.

It is therefore necessary to have a rather robust
forecasting system.

{b) The forecasts have to be made for a vast number of
items. Frequently many of these items will have little
intrinsic value or contribute little to total company
revenue so the costs associated with the forecasting
methods are important. Because of the scale of

operations automatic pracedures are often required
and all the methods are statistically based.

{c) The horizon of interest is usually short, often being
a lead time or lead time and review cycle. Over these
short time scales the accurate assessment of trends is
less critical. Often the estimation of the current level

is an adequate forecast for the immediate future.

0 4 Classification of methods. This Part of the guide’
has been divided into-three clauses..

- (a) Independent demand, This clause examines methods
applicable where the future requirements are uncertain
and the forecasting system is required to reduce and
quantify this uncertainty. The dominant feature is the
irregularity of demand and also that the demand for
one item is largely independent of the demand for
another.

(b) Dependent demand. This clause treats the future
requirements as known (perhaps fixed by the order
book) and these requirements are translated into all
. the necessary components and subassembilies.
* This process is generally referred to as ‘materials
requirements planning’ (MRP). The dominant factor
is the linked or dependent value of the demand.

{c) Other methads. This clause briefly looks at some
special problems and methods, e.g. the procedure of
fashion or life cycles and other more sophisticated
systems.

1. Scope -

This Part of this British Standard outlines some basic
forecasting procedures suitable for stock control.
It is not a complete guide to forecasting and examines

. simple methods only.

NOTE, The more complex {(and more accurate) methods suitable
for the strategic decisions of the company would be too expensive
{and too sensitive to data errors) to be used for the technical
problems of stock control.

2. References

The titles of the standards publications referred to in this
standard are listed on the inside back cover.

3. Definitions

For the purposes of this Part of this British Standard the
terms and definitions given in BS 3138 and BS 5191 apply.

4, Independent demand

4.1 Assumptions and use. These: methods treat demand
as if it depended upon (or was caus 5, rplernts
factors, some of which ar2 kriown, together wi han
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unpredictable or random fluctuation. A forecasting system 4.2.4 Exponentially weighted moving averages (EWMA].

involves devising a mathematical equation which In this averaging system more importance is placed on .
represents this dependence of future demand on the recent data and the relative weight placed on each
known factors and then to find the best values to observation decreases with increasing age, the weights
substitute into the equation in an attempt to predict themselves forming an exponential series. Whilst this may
the future demand. So there are two steps, the first one seem a more complex operation, it leads to a simple
is the selection of the type of equation and the second updating relationship i.e.
is to describe how the component parts of the equation forecast of next week’s demand
are to be initially estimated and how the values are to
be revised or updated in the light of new information forecast for the actual the forecast

. ) = + o | issues occurring - demand for
These methods are often used for finished goods stock this week this week this week
control, or more generally in the non-manufacturing

where

context.

o is the smoothing constant and has to lie between
Oand 1.

Typical values of ¢ for weekly data would be between 0.1
and 0.2. The selection of this value is comparable to the
choice of NV in a moving average system, for a very low
value of & will cause the forecasts to lag behind any
sudden changes in the data whilst a high value can lead to
undue sensitivity to random fluctuations of demand.

NOTE. The parenthesis is often called the forecast error. .

The nature of the updating equation means that no
demand history needs to be stored and therefore this
procedure tends to be popular in computer systems.

4.25 Example of calculation of the EWMA method of
forecasting. When starting off EWMA systems an average
is necessary, and it is usual to adopt a simple arithmetic
average to start. Using the same data as given in 4.2.3,

the initial forecast calculated for week 11 is the arithmetic
average of the 10 preceding weeks, i.e.:

forecast demand for week 11

4.2 Averaging procedures

4.2.1 General, The forecast is obtained by measuring the
current level of issues by their average value. Since no
growth or seasonality is assumed, the forecast for each of
the next several periods is taken as the current average
value so that, for instance, the forecast for the total
issues of the next four periods will be four times the
current average.

There are two common averaging procedures namely
‘moving averages’ and ‘exponentially weighted moving
averages’ {usually referred to as EWMA).

4.2.2 Moving averages. This is the most commonly used
procedure where computer systems are not involved and
consists of taking the average of the demand for the last
few periods {e.g. V weeks). This method places equal
importance {equal weight) on all of the N most recent
issue figures and ignores any earlier ones.

The choice of the number of periods, NV, used as a basis for
the average is important because, if the demand changes
suddenly to a new level, and if A is large (which means

1
= = ...+ 13 +25) = 20.
that the average is over a long time period) then it will 10 (20 +25+ 13 +25) =206

take a correspondingly long time for the forecast to If the actual quantity issued in week 11 is 27, the forecast
respond to and reach this new level. On the other hand, for the demand expected in week 12 (with a smoothing
if N is small, the forecast will respond quite quickly but constant of 0.2) is thus:

will be unduly influenced by random fluctuations in
demand. The selection of a value for AV aims to be a
compromise between these factors. For forecasting a =20.6 +0.2(27 - 20.6) = 21.88

short time ahead (e.g. 4 weeks) typical values would If the actual quantity issued in week 12 is only 20:

be N =10 to 15 for weekly dataand N = 3 to 5 for forecast demand for week 13 .

thly data.
monthly cata = 21.88 +0.2(20 - 21.88) = 21.50
An alternative and equivalent equation is:

forecast demand for week 12

4.2.3 Example of calculation of the simple moving
average forecasting method.

Pattern of issues at the end of week 10: forecast of originfﬂ forecast this week's
next week’s = (1 ~«a) | for this week’s | +a| actual
weeknumber 1 2 3 4 5 6 7 8 9 10 demand demand issues
actual issues 20 25 18 23 27 14 20 21 13 25

The forecast of demand for week 11, using N = 10, is based
upon the actual usage occurring in weeks 1 to 10 and is

therefore:

forecast
demand for = 0.8 (20.6) + 0.2 (27) = 21.88

calculated thus: week 12
1 (20425 +18 +...+25) =206 4.2.6 Adaptive systems. The basic ENMA can be modified
10 by including a variable value for the smoothing constant.
if the actual quantity issued in week 11 is 27, the forecast If the issue rate changes markedly in a short period
of expected demand in week 12 would be calculated thus: (e.g. changes from one level to a new higher level) then
1 B the forecast will be in error because it is the average of the
10 (26+18+...+25+27) =213 recent past (i.e. it will lag behind the change and be too
The routine weekly calculation of the forecast of expected low in th's example). ] )
demand is somewhat easier if week numbers are used in Increasing the smoothing constant puts a greater weight
conjunction with a slightly rearranged equation, e.g. on the most recent issue figure so that the forecast catches
. to the new lavel more quickly. A number of systems
forecast forecast of actual actual issues\ “P. . )
demand in = demansd in ++ [ issues in - in week exist which relate the smoothing constant to t@@ﬁhjments
week 37 week 36 N week 36 (36 - m the recent values of the forecast errcrs 2119 these are
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