






























































































life, review time requirements, etc. For items 
which are to be jointly replenished, it computes the 
order frequency which is required input to the IM­
PACT Allocation Program. 

Once it is in operation, the forecasting subsystem 
will be concerned primarily with updating order 
points, but before that can be done it is necessary to 
identify each item's pattern of demand as horizontal, 
trend or seasonal. The IMPACT Demand Pattern 
Analyzer will make recommendations in this regard 
which should be verified by the study team with assist­
ance from the buyers. This verification is essential 
in any case, but is particularly important if the his­
tory supplied to the program is for less than one year. 
With more than one year, but less than two, greater 
confidence may be placed in the results of the pro­
gram. Items classed as having trend, however, 
merit special attention since the program cannot and 
will not make a reliable test of seasonality without 
two full years of history; hence items which are truly 
seasonal may be wrongly classified as trend. As soon 
as the requisite history is accumulated, the program 
should be rerun to check for seasonality. Once the 
classification has been made, the study team will 
lmow which set of formulas should be applied to each 
item for routine forecasting. The remaining require­
ment is to supply initial values on which to base sub­
sequent forecasts, including the single-smoothed 
value for horizontal items, single- and double­
smoothed values for trend items, and a base series 
for seasonal items. All these values are computed 
by the IMPACT Forecast Initializer Program along 
with a starting MAD for each item. Another program 
calculates the safety factor needed to set order points 
for the desired service level. 

The reviewing subsystem is dependent mainly upon 
values derived in the ordering and forecasting sub­
systems. They cannot be used effectively, however, 
until current values of on-hand and on-order amounts 
are routinely available to the reviewing system. 

It is highly recommended that a relatively small 
group of items be run completely through the pro­
grams and the output analyzed carefully before any 
large scale conversion is attempted. This group 
might consist of a few hundred items representing 
ten to twelve vendors, preferably in one department. 
It is very appealing to use this same group of items 
to verify that the operating system functions according 
to design. 

At the same time that initializing values are being 
computed, the IMPACT Computer Programs will 
make estimates of future inventory behavior. These 
estimates will be far more accurate than any made 
earlier in the study because they include all items 
processed rather than just a sample. All estimates, 
of course, are based on present conditions and must 
be discounted somewhat if major changes are lmown 
to lie ahead. 

System Operation 

As the initializing values for items are developed, 
they can be entered into the operating system. At 
the outset the study team will be kept busy making 
corrections and modifications to the system, which 
is likely to contain some minor omissions and errors 
despite thorough analysis.and planning. This makes 
it extremely desirable to put a small group of items 
on the system as early as possible in the study. This 
early tryout will materially reduce problems asso­
ciated with subsequent large scale conversion. 

As the buyers become familiar with the system and 
gain confidence in it, they will spend less time mon­
itoring its output and be free to concentrate their 
experience on the special problems of promotions, 
new items, etc. At the same time the system will be 
monitoring itself within control limits to provide 
special notification when outside attention is required. 

Plans should be made to ensure that the initial 
conclusions upon which the system is based continue 
to be correct. Some events will make the need for 
change obvious. For example, if a vendor changes 
all prices or his discount structure, ordering strategy 
for that line should be re-evafuated. 

In the absence of conditions which create an 
obvious need for change, there should be periodic re­
evaluations; in most cases there is little reason to do 
so more often than annually. 

For the ordering subsystem, the following factors 
should be reviewed: purchasing cost, maintenance 
cost, annual sales figures, total order minimums, 
item minimums, shelf life constraints, pack size, 
and discount structures. Some of them will surely 
have changed, and it is recommended that ordering 
strategies be reassessed and order quantities re­
calculated. Simultaneously a new estimate of cycle 
stock will be produced. 

The forecasting subsystem will reflect changes in 
level of demand and forecast error through the normal 
response of exponential smoothing. Similarly, an 
initial error in classification of demand pattern will 
have tripped the tracking signal, so that corrective 
action will presumably have been taken. However, a 
new safety factor should be calculated incorporating 
the latest value of MAD and change in order quantity, 
if any. Other factors which should be rechecked are 
lead times, review time, MAD vs. time relationship, 
and the service objectives. The final stage can be a 
rerun through the 1M PAC T Safety Stock Program to 
obtain an estimate representative of current conditions. 

Pre-Study Activity 

It frequently happens that a company wants to install a 
a scientific inventory management system but is not 
ready to begin - because (1) the person who is to 
direct the study cannot be freed from his present 
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duties immediately or (2) item histories are inad­
equate and item records do not incorporate all the 
required information. A less compelling reason for 
postponement is the imminent installation of a new 
data processing system, in which case it is some­
times desirable to complete conversion of previously 
planned applications first. 

Whatever the reason for failing to embark on an 
inventory study immediately, several preparatory 
steps can be taken in the meantime (these do not en­
tail a major effort, but will speed the study greatly 
when it does begin): 

• Have the data processing department prepare the 
distribution by value listings described in Chapter 2. 
In addition to helping in the study, they should prove 
useful in the meantime. 

• For all items accumulate a history of sales (in 
units) by consistent time intervals such as weeks or 
months. It is highly desirable that the history be in 
machine-readable form. 

• Each item record should be maintained by the data 
processing system and should include unit cost, on­
hand amount, on-order amount, period-to-date sales, 
and vendor pack size. Item weights should be readily 
available for vendors who offer a discount based on 
total order weight or who do not pay freight. 

• For each vendor, record dates of orders and 
receipts to measure the lead times. 

• Using the item distribution by value, select a 
sample of 50-100 items (if 5,000 items are carried, 
select every 100th item for a sample of 50). Check 
these items with the buyers and pick substitutes for 
items which are discontinued, were recently added to 
the line, are not carried the year round, or are non­
typical for some other reason. For this sample: 

1. Accumulate a history of sales (units) by day. 
2. Accumulate a history of shortages by day. 
3. Record quantities ordered from the vendor. 
4. When a receipt is processed, record the on­

hand balance prior to addition of the receipt. 
Having the data recommended for the sample will 

make it much easier to project the savings of the 
proposed system as compared with the present 
system. Without such a comparison it is impossible 
to evaluate the worth of the proposed system. 

None of these 9reparatory steps require a massive 
expenditure of time or effort once a plan has been set 
up to gather the data. If they are not done before the 
formal undertaking Qb the study, the study team will 
be seriously hampered in its investigation by insuf­
ficient and inadequate data. 

Implementation Schedule 

Because of the great number of variables, it is im­
possible to lay down a general guide to the time a 
study and implementation should take. Some of the 
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key factors which may influence the speed of com­
pletion are the characteristics of available data, 
qualifications of the person with prime responsibility, 
availability of clerical help, ability and availability 
of data processing assistance, ability and availability 
of programmer, accessibility of management and 
buyers, number and variety of items and vendors, 
number of stocking locations if more than one, the 
complexity of special problems encountered, and the 
degree of refinement desired. 

IBM representatives can help set up a tentative 
schedule on the basis of their knowledge of the com­
pany under study and their experience with other 
customers. As the study proceeds, the schedule will 
be revised to incorporate unforeseen accelerations 
and lags; this should be a prime topic of each study 
group meeting. 

Summary 

It has been the intent of this manual to introduce some 
relatively new techniques of management science 
which relate to the control of inventories. The cen­
tral feature of these techniques is explicit recognition 
and control of the financial consequences of alternative 
courses of action. The tools are basic mathematics 
and statistics. 

The techniques presented here have been used by 
a number of companies with notable success. That 
these techniques have not been more broadly applied 
is readily understood since most of the literature 
available to date has been written for the technically 
inclined reader rather than the typical businessman. 
Because of the extensive computations involved, these 
techniques are difficult, if not impossible, to apply 
to a large inventory without the logical and mathe­
matical power of the computer. Only recently has 
technology made such machines available to any but 
the larger companies. 

A scientific inventory management system gives 
management a unique type of control over the routine 
decision-making affecting inventory. It becomes 
possible to base policy decisions on a reasonable ex­
pectation of the results and, having established opera­
ting objectives, to be confident they will be executed 
in a consistent and sound way. 

While the tools and techniques presented here are 
almost certain to be appropriate for the great bulk of 
items in distribution inventories, it must be clearly 
understood that they cannot be used without thorough 
preliminary analysis. The unthinking use of a set of 
formulas could yield very poor results in a specific 
instance. Careful planning, combined with these 
principles and an understanding of the situation in a 
particular company, will take somewhat more time 
but is certain to be worth the effort. 
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