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“allocation” suggests that the amount of the

resource is limited in some way. The grandest
sort of allocation is the allocation of money to
each of the operations conducted by the firm.
The general management of the firm must con-
stantly reallocate its money among such activi-
ties as selling, delivery, and inventory.

Keeping in mind these general sorts of man-
agerial actions, we can return to the conceptual
model. We must examine each operation to
determine the significant managerial actions
that govern the quality of performance of each
operation. If management acts wisely, the op-
erations will be performed well. A management
information system can not supply good judg-
ment, but it can supply a sound base of facts
to which managerial judgment can be applied.
Figure 5 shows the managerial actions for the
operation “Get Orders.” Discovering these
managerial actions for any operation is one of
the most creative and imaginative steps in the
process of constructing a conceptual model of

/ ADJUST \
FREQUENCY OF
SALESMEN'S ORDER
SOLICITATION

ADJUST

SALESMAN'S EFFOR

DEVOTED TO
ING ORDERS

SELECT
CUSTOMERS
TO RECEIVE

TELEPHONE ORDERY/

ADJUST

FREQUENCY OF
TELEPHONE

CALLS

ADJUST EFFORT
DEVOTED TO CHECK-
ING CUSTOMER’S
INVENTORY

4.
GET ORDERS

ORDERS

MANAGERIAL
ACTION

OPERATION

INPUT
OR

ouTPUT

LEGEND

Figure 5. Managerial Actions for an Operation.

~a firm. It takes time and it takes stargazing.

It is an iterative process that eam be improved
each time it is reviewed. It is also an extremely
educational process. If the managers them-
selves can participate in the process, they can
probably profit by it.

There are a few sources that we can look to
for assistance in pointing out the key mana-
gerial actions. One of these is the detailed
description of the operation. (See Figure 4.)
We can review that description, looking for
instances_in which a manager must select from
a number of alternatives, or for key decisions
that are built into the regular conduct of the
operation. We can also consider the resources
that are required to perform the operation. It
might pay to construct a list of the resources
that are used in each operation. Resources
might be:

Partieunlar skills

Manual labor

Existing facilities (physical capabilities)
Known suppliers

Existing public (customer) image
Existing products

Figure 6 lists the major resources that are used
to get orders. Some of these resources are sub-
ject to quantity manipulation. However, the
rough proportions of the various resources are
dictated by the nature of the operation itself.
For instance, for a wholesaler, the selling ac-
tivity cannot effectively use a large fixed capital
investment ; almost the sole resource for selling
is the highly skilled ability of a salesman in per-
sonal contact with the customer.

In considering the resources required to per-
form an operation, there is a potential trap.
That trap consists of considering money as a
resource. No one can deny that money is a
resource, but it is the one ultimate resource.
Given sufficient time, it can be transformed into

SALESMAN'S TIME

TELEPHONE SALES CLERK'S TIME
FAVOR OF MANUFACTURERS
TELEPHONE FACILITIES

Figure 6. Resources Used in Getting Orders.
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any of the other resources. Therefore, in deter-
mining the resources that are used in the per-
formance of an operation, we should exclude
money from our consideration. Otherwise, we
run the risk of doing a superficial job.

Another potential source of help in discover-
ing managerial actions are job descriptions, or-
ganization charts, financial statements, and
interviews with managers. All of these aids
should be used liberally.

Next we would like to consider the results
of each managerial action. Usually, at least one
result of every managerial action is obvious
from the statement of the action itself. If the
action selects or adjusts, one result of the action
is a commitment to a course of action or a
change in the level of something. However, we
are interested not only in the direct effects of
the action itself, but also in the ancillary effects.
Almost every managerial action involves more
than one result. Many managerial actions imply
a trade-off between two potential results. Some
managerial actions simply have more than one
effect. Figure 7 shows two managerial actions
and their results. In total, when taken for all
managerial actions, these form a conceptual
model of a management of the firm.

SALESMAN'S
TRAVEL
TIME
SALESMAN'S
TRAVEL
EXPENSES
VOLUME OF
ADJUST FREQUENCY SALESMEN'S
OF SALESMEN'S ORDER DIRECT ORDERS

SOLICITATION

VOLUME OF
TELEPHONE

A

ADJUST SALESMAN'S
EFFORT DEVOTED TO
SOLICITING ORDERS

VOLUME OF LEGEND
NA CUSTOMER'S
ORDER'S MANAGERIAL
ACTION

]

NUMBER OF

NA CUSTOMER'S
ORDERS FACTOR
INFLUENCED
(ELEMENT OF
SALESMEN'S PERFORMANCE)
CALL
TIME EFFECT

Figure 7. Action-Result Models.

We slipped into using the word ‘“result”
rather quickly. We might better call them ele-
ments of performance, or parameters of per-
formance. These are the factors or elements in
the business that are influenced by the mana-
gerial actions. It is important to think of the
relationship between the action and its results
as an influence. If you try to think of it as too
direct a cause-effect relationship, you are likely
to get bogged down. For instance, if you try to
think of the purchase of particular delivery
vehicles as directly causing the cost of delivery,
you will get into trouble because delivery costs
are also affected by wage scales paid to drivers,
the distances the trucks are driven, and in fact,
the number of deliveries that are made. Each
of these things influences the cost of delivery,
but none of them controls it. Similarly, in Fig-
ure 7, many of the results are influenced by both
actions, and if we added the action “adjust fre-
quency of telephone calls” it would influence
many of these results also.

At this stage of the development of the con-
ceptual model, we must be careful not to insert
results that are too far-fetched. Moreover, we
must recognize that some factors are influenced
directly by a managerial action, and some are
influenced only indirectly. For instance, almost
all managerial actions have an influence on
profit. Similarly, a number of managerial ac-
tions influence sales volume. To include these
as results will be helpful for only a few mana-
gerial actions. We should concentrate on direct
results. For instance, some managerial actions,
such as “select products to sell,” may directly
affect the size of the market in which the firm
competes. Others, such as “adjust advertising
expenditures,” may directly influence the share
of the market that the firm enjoys. These ac-
tions have an indirect or derived effect on sales
volume.

The results of managerial actions do not ex-
ist in a void. They influence one another also.
For instance, to continue with the last example,
sales volume is influenced directly by the size
of the market and the penetration of the
market. With diligence and care, we can deter-
mine which results are influenced by which
other results, and, in total, we can develop a
structure of results. Figure 8 represents a por-
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Figure 8. Structure of Results
(Partial and Simplified).

tion of such a structure. It is drawn in flow-
chart form, and it has a natural progression
from left to right. Observe that sales area is
the most causal, basic element of performance,
and return on investment is the most final, com-
mon element.

The preparation of this structure of results
will assist in simplifying the statements of re-
sults of each managerial action. From the
structure, we can infer that any one result has
a chain of influences. Since we have the struc-
ture, it would be redundant to repeat the chain
for each managerial action. It is enough to note
the left-most element in the chain as a result of
an action. For instance, Figure 7 does not show
number of salesmen as a result.

Furthermore, the very exercise of trying to
compile a complete structure of all results of
managerial actions is likely to point out some
results that have not been linked to any action.
If the result stands at the beginning of a chain,
we should try to find the managerial action that
influences it.

Figure 9 shows the same structare of results
as does Figure 8, but superimposed on it are the
managerial actions that influence the results.
This exercise can help us to understand how the
results of one action can influence another ac-
tion. It can also help us to see the managerial
actions that are influenced by specific factors.
For instance, the action “adjust working hours
of salesmen” is affected by ‘“salesmen’s travel
time” and “call time.”

The flowchart is a very cumbersome device
to display a complex structure of results. Fig-
ures 8 and 9 are simple only because they depict
so few factors. We might try to simplify the
job by using a precedence matrix such as Fig-
ure 10. A primary advantage of a matrix form
of documentation is that it permits us to say
something about the nature of the relationship
between an action and its results, and between
various results. Some of these relationships are
clearly defined. After all, some of them are
taken almost directly from accounting practice,
and are, therefore, susceptible to the accounting
definitions. We know that some other relation-
ships are proportional, even though we may not
know what the exact proportion is. The inter-

2020ST

FREQUENCY
OF SALESMEN'S

SOLKITATION

Figure 9. Managerial Actions Superimposed
on the Structure of Results.

line CORRE LINE NUMBER
ACTION OR RESULT No. [112Blalsk [[7]8 [0 io_Jii[12[i3]14fis Nn6[17[18p9j20 {21

scriows \
Adjust Market Area . !
Select Customers ] e ]
Adjust Salesmen''s Effort - Promoti i PR
‘Adjust Salesmen's Effort - Soficiting Orders PA
Adjust Fri of Salesmen’s Order Soligti F_I{F
‘Adjust Working Hours of Salesmen

RESULTS =+
Sales Area i
Number of Customers
Salesman's Travel Expenses
Salesman's Travel Time

o

LE_|
v
T \ |4

S of 00|~

oo

Salesman's Cal Time u L4
Number of Salesmen
Costof Sofesmen _
HHort and Cost Devoted © Safes Superwision
Cost of Direct Saies

I L
LEGEND: The “line" causes L)
an effec’ an the “columa’*
Cost of Telephone Sales that is:
Total Costs A = Arthmetic
Sales Volume F = AComplex Function
Profit . P = Proportional
Total Asséls D [1u - uUnknown

[MTITT 11

HEATRE
4
=

T2 |

l))

Return on Investment 2

Figure 10. Matrix of Cause-Effect Relationship.
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sections of the matrix can contain all that we
know about the nature of the relationship. If
we could determine the exact mathematical
function that relates each of the actions to its
results and the results one to another, we would
have a fabulous mathematical model of the firm.
Unfortunately, the nature of many of the rela-
tionships is simply unknown.

This exercise completes the conceptual model
of the firm, its management actions, and the
results of those actions. The model can be used
as a general guide to understanding how the
firm works. It might be used as the basis for a
mathematical model of the firm.

DETERMINING INFORMATION CONTENT

The major purpose of creating the model in
the first place was to assist in determining the
information that is needed by the management
of the company to manage the company well.
This can be done by simply reviewing the
action/result models. (See Figure 7.) We can
consider each element of the model as a require-
ment for managerial information. We would
like to measure the managerial actions them-
selves—how much action is taken, when was it
taken, etc.—and we would like to measure each
of the results of the action. A comprehensive
information system will contain each of these
measurements. In addition, it will contain many
similar measurements of competitors’ business
practices.

In order to be more specific, we need to re-
turn to the diagrams of actions and results. One
of the actions in Figure 7 is “adjust frequency
of salesmen’s order solicitation.” This auto-
matically suggests the question, “How often do
salesmen solicit orders?” The simplest answer
to that question is the total number of calls
made by all salesmen in a month. Of course,
we might want a finer breakdown—number of
calls made by each salesman, and number of
calls made on each customer. A tally of the
number of calls is a frequency from the firm’s
point of view, but we might want to turn it
around and look at it from the customers’ point
of view. How many solicitations does the aver-
age customer receive in a month ?

Call frequency is not hard to measure. In
fact, if we tried a little bit, we might even be

able to learn how frequently our competitors
solicit orders. If we asked our customers who
else they buy from, and how frequently each
competitor’s salesman calls, we can expect some
customers to refuse to answer, and some cus-
tomers to give us wrong answers. But if we
carefully compile the data that we-do get, we
can expect to be better informed than we would
have been’otherwise.

If we dwell on the subject longer, we might
think of some other significant measures of the

action itself, but we should also be concerned

with the results of the action. “Salesmen’s
travel time” would be fairly easy to measure.
All we need to do is ask the salesmen to keep
track, for a month, of the time of day at which
they leave one account and arrive at another
account. We might even ask the salesmen to
take an hour or so and prepare a “typical”
itinerary with an estimate of the travel time
between accounts. Either way, this is not an
onerous chore, and it might even be worthwhile
for the salesmen to go through the exercise just
for what they would learn from it. Then we will
need to compile it to learn the travel time.

“Salesmen’s travel expenses” are regularly
measured by most firms. We should observe in
passing that there is a close connection between
travel time and travel expenses. Furthermore,
both factors, time and expenses, cannot be
attributed to individual customers. Any at-
tempt to determine the amount of travel time
or travel expense that is incurred on behalf of
any one customer is bound to be arbitrary.
Neither of these factors lend themselves to
interpretation from the customers’ point of
view.

If possible, we would like to go beyond meas-
uring the action and its results. We would also
like to consider the characteristics of the rela-
tionship between them. For these particular
actions and results, we have a pretty good no-
tion of the basic relationship—as the calling
frequency is increased, the travel time and ex-
pense increase also. Any information beyond
this intuitive feel will be difficult to acquire. We
might ask a few salesmen to play a game with
us and prepare hypothetical itineraries for the
manner in which they would cover their terri-
tories if they were to cut their number of calls
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to one-third of their present frequency. Then
do it again for two-thirds, three-halves, and
double. A compilation of these estimates should
give us pretty good information about the rela-
tionship between the action, ‘“adjust frequency
of salesmen’s order solicitation,” and the re-
sults ,“salesmen’s travel time” and ‘“salesmen’s
travel expenses.”

Another important characteristic of informa-
tion is that it must be related in time, and in
many cases, it must be understood “through”
time. Each action and each result must be

- thought of as a time series. We want more in- -

formation than just the present status. We also
want to know how frequently we called on cus-
tomers last year and the year before; and we
want to know what frequency is planned or
expected in the future. In addition, we want
comparable information about travel time and
expenses. If we can get nothing better, we
might even use an historical comparison to tell
us about the relationship between call frequency
and travel time and expense.

The process of defining information require-
ments—the content of an information system—
is to find a way to measure each managerial
action, each result, and each connection between
an action and a result. Then see if a comparable
measurement can be found for competitors. We
must be certain that the information can give
an historical perspective and a glimpse of the
future. In many cases, this method will lead us
to unexpected information requirements.

How many sales managers do you know who
could give you a satisfactory, quantitative an-
swer to the question, “How often do salesmen
solicit orders?” Most management information
systems pass up this information completely,
and yet, if we have any faith in our model, we
can see that the action that is measured by the
answer to that question has a far-reaching effect
upon salesmen’s time and expenses, and upon
sales volume.

The job of translating these information re-
quirements into reports and files is no small
job, but it is a more familiar one. Systems and
procedures people have been doing this sort of
thing for years. Anyway, we have not yet
found a way to have conceptual models help
with this part of the job.

CONSTRUCTING CONCEPTUAL
MODELS

The procedure for developing a complete con-
ceptual model is easy to work with mentally. It
progresses from one stage to the next, and at
each stage we can focus our attention on only
a few factors at a time. In the early stages,
these factors are abstract. They are so abstract
that they can apply with little modification to a
number of different economic enterprises. But,
as the early framework is expanded and com-
pleted with more details, the conceptual model
begins to apply only to the economic enterprise
for which it is designed.

I would not mean to imply by these words
that conceptual models are easy to develop. It
is one of the most rigorous mental exercises that
I have run into. To complete a model requires
creativity, imagination, insight, and judgment.
I firmly believe that no one person can construct
a good conceptual model. The best way is to de-
velop one through individual effort which is
followed up with a review by one or more per-
sons. If this review is not available, the next
best alternative is to attempt to complete sev-
eral stages of development of a model. Then,
put it away in a desk drawer and come back to it
in six months. By this time, you may be a dif-
ferent enough person to review your own work
adequately.

Don’t get fooled by all the flow charts and
geometric shapes. They are not the conceptual
model. The model exists in the mind. The lines,
words, and shapes are only a means of com-
municating and permanently recording what
the mind has conceived.

Recall that we are dealing with a model, and
a model is something that simplifies reality. The
model does not faithfully reproduce every attri-
bute and characteristic of the original; if it
did, it would be a duplicate not a model. A
wind tunnel model attempts to reproduce the
exterior shape of an airplane or flying object
so that engineers can observe the performance
of the shape in moving air. A mathematical
model for inventory control does not reproduce
all the characteristics of the real world; it re-
produces only those characteristics which are
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felt to be of primary importance in controlling
inventory. This same sort of attention must be
applied to conceptual models for determining
information requirements. The developer must
continually weed out and separate trivial de-
tails from important generalities. For instance,
back in Figure 7, we might have shown “num-
ber of salesmen’s direct orders” as an element
of performance, but we cannot find anything
significant about that number.

At each stage of the development of a model,
the analyst should ask himself: “Is each of the
elements or factors which I have written on this
page of approximately equal importance?”
Since there is no absolute scale of importance,
this question cannot be answered conclusively.
That is why our model is a conceptual one. It
deals with words, abstractions, and impressions.
As such, it is subject to arbitrariness and judg-
ment. Even so, it is worth developing.
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DATAMATION MAGAZINE

DATA SYSTEMS DESIGN MAGAZINE

DATA PRODUCTS CORPORATION

DI/AN CONTROLS, INC.

DIGI DATA CORPORATION

DIGITAL EQUIPMENT CORPORATION

DIGITRONICS CORPORATION

DYMEC

DIVISION OF HEWLETT-PACKARD CO.

GENERAL KINETICS, INC.

GP3 INSTRUMENT COMPANY, INC.

HONEYWELL EDP DIVISION

IBM CORPORATION

INDIANA GENERAL CORPORATION

INTERNATIONAL COMPUTERS AND
TABULATORS, LTD.

INVAC CORP.

ITT DATA PROCESSING CENTER

MILGO ELECTRONIC CORP.

THE NATIONAL CASH REGISTER COMPANY

NAVIGATION COMPUTER CORP.

OHR-TRONICS, INC.

OMNITRONICS, INC.

PACKARD BELL COMPUTER

PHILCO CORPORATION — SUBSIDIARY OF
FORD MOTOR COMPANY (INFORMATION
SYSTEMS)

PHOTOCIRCUIT’S CORPORATION

RMS ASSOCIATES, INC.

ROYAL McBEE CORPORATION

SCIENTIFIC DATA SYSTEM, INC.

THE SERVICE BUREAU CORPORATION

SOROBAN ENGINEERING, INC.

STATISTICAL TABULATING CORP.

SYSTEM DEVELOPMENT CORP.

TALLY CORP.

TELETYPE CORPORATION

AMERICAN TELEPHONE AND
TELEGRAPH COMPANY
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AMPEX CORPORATION

ANELEX CORPORATION

APPLIED DYNAMICS, INC.

BECKMAN INSTRUMENTS, INC.

BENSON-LEHNER CORP.

BRYANT COMPUTER PRODUCTS

COMPUTER DESIGN

COMPUTER SYSTEMS, INC.

COMPUTERS AND AUTOMATION

COMPUTER CONTROL COMPANY, INC.

COMPUTER SCIENCES CORPORATION

CONTROL DATA CORPORATION

COOK ELECTRIC COMPANY—
DATA-STOR DIVISION

CORNING GLASS WORKS

CYBETRONICS, INC.

DATAMEC CORPORATION

ELECO CORPORATION

ELECTRONIC ASSOCIATES, INC.

ENGINEERED ELECTRONICS COMPANY

ELECTRONIC MEMORIES, INC.

FABRI-TEK, INC.

FERROXCUBE CORPORATION OF AMERICA

GENERAL DYNAMICS/ELECTRONICS—
GENERAL ELECTRIC COMPUTER
DEPARTMENT

LIBRASCOPE GROUP, GENERAL
PRECISION, INC.

LOCKHEED ELECTRONICS COMPANY—

AVIONICS AND INDUSTRIAL PRODUCTS

MNITUTQITNAN
VL VIOIVIN

MAC PANEL COMPANY

MEMOREX CORPORATION

MIDWESTERN INSTRUMENTS, INC.

McGRAW-HILL BOOK CO., INC.

MONROE CALCULATING MACHINE COMPANY,
COMPANY, INC.—DIVISION OF LITTON
INDUSTRIES

POTTER INSTRUMENT COMPANY, INC.

PRENTICE-HALL, INC.

RADIATION, INC.

RAYTHEON COMPANY

RCA — EDP DIVISION

RCA ELECTRONIC COMPONENTS

AND DEVICES

RECORDAK CORPORATION

RFS ENGINEERING COMPANY

SPARTAN BOOKS, INC.

TEXAS INSTRUMENTS, INC. —
INDUSTRIAL PRODUCTS GROUP

TRANSISTOR ELECTRONICS CORPORATION

UGC INSTRUMENTS — DIVISION OF
UNITED GAS CORPORATION

UNIVAC DIDVISON OF
SPERRY RAND CORP.

UPTIME CORP.

WESTINGHOUSE ELECTRIC CORP.

JOHN WILEY & SONS, INC.

WYLE LABORATORIES






ARANGO, H., 463
ARNOVICK, G., 537
Borko, H., 529
CHEATHAM, T. E., JR., 31
CoFFIN, R. W, 89
CoFFMAN, E. G., JR., 397
CoYLE, R. J., 125
DANIELS, A. E.,, 231
Davis, R. H,, 161

DUNN, T. M., 413
EpwaArDs, N. P., 211
ERICKSON, G. A, 445
Evans, T. G., 327
FARR, L., 239

Fu, K. S., 315

GRAHAM, R. M., 17
GOETZ, M. A., 599
GOHEEN, M. E,, 89
GULLAHORN, J. E,, 103
GULLAHORN, J. T., 103
HaMPTON, R. L. T., 287
HANDLER, H., 303
HECKLER, C. H., Jr., 515
HERMAN, D. J., 383
HiL, J. D., 315

AUTHOR INDEX

HiLToN, A. M., 139
Hurr, J. M., 169
JosLIN, E. O., 367

- KELLER, J. M., 425

KNowLTON, K. C., 67
Kuuns, J. L., 577
LILEs, J. A, 537
MANGELS, R. H., 303
MASHER, D. P., 515
McMurTyY, G., 315
MEEKER, R. J., 115
MILLER, J. C., 609
MITCHELL, B. A., JR., 271
MONTGOMERY, C. A., 577
Moorg, W. H,, Jr., 115
MORRISSEY, J. H., 403
MUTSCHLER, E. G., 445
NANuS, B., 239
NEvius, W, 181
PICKERING, G. E., 445
ROSEN, A. H., 537
ROSEN, S, 1
ROSENTHAL, S.,359
RuTMAN, R. A, 477
SALTON, G., 587

629

SANTOS, J., 463
SATTLEY, K., 31
SCHWARTZ, J. 1., 397
SHAPIRO, R. M., 59
SHURE, G. H., 115
SIMMONS, G. J., 493
STAHL, W. R., 89
STEVENS, M. E,, 563
STEWART, J. K., 125
SUSSENGUTH, E. H,, Jr.,
STRINER, H. E.,155
STrUM, E. C., 425
THOMPSON, F. B,,219
TITUS, H., 181
TrAvIS, L. E., 339
TrulTT, T. D., 249
URBAN, G. H,, 563
WARSHALL, S., 59
WEISSMAN, C., 397
WITTE, B., 195

Woop, J. S., 537
YANG, G. H., 425
YARBOROUGH, J. M., 515
YOUNKER, E. L., 515



