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THE CUMULATIVE RECORD AS A MANAGEMENT TOOL       

Lewis H. Weber
Wolf Camera

Despite the huge sums of money spent on the latest, most innovative
management methods, effective personnel management in the business setting
remains an elusive goal. Over the years, attempts to “re-engineer” (Martin, 1995)
management styles and methods have received great fanfare in the popular press.
Perhaps best known and possibly the most easily incorporated into existing
management styles is “Management by Objectives” (Albrecht, 1978). Other broad-
based approaches to improving management technique followed, for example,
“Liberation Management” (Peters, 1992), “Search for Excellence” (Peters &
Waterman, 1982), etc., but few of these programs have been able to sustain lasting
improvements, efficiencies, or changes within the participating corporations
(Daniels, 2000).

While these new approaches offered innovative ideas, their sweeping changes
proved difficult to achieve. Corporate executives outwardly agreed with new and
improved management programs. However, they found the extent of behavior
change required to implement such programs to be excessive. Furthermore,
“innovation” was not readily adopted or accepted from lower levels within the
company’s table of organization, leading to pointed questions about the best
utilization of one’s time, for example, “if you have time to innovate, why have
your sales decreased compared to last year?” Clearly, our search continues for
successful innovation and improvement of management techniques. Has the
popular press publicized all of the possibilities? In our search for the latest
“management innovations” have we overlooked at least one robust technology that
is truly capable of re-engineering our corporate style of employee management?

Behavioral Technology

Behavioral technology is the application of the science of behavior to issues
of practical significance. As a direct outgrowth of science, behavioral technology
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relies heavily on scientific method in “its search for order, for uniformities, for
lawful relations among the events in nature” (Skinner, 1953). With the empirical
method as its “engine,” behavioral technology directs its energy toward measures
of behavior and its reinforcing environment.

While many managers would agree that measurement of behavior is an
essential component of management, there are often serious gaps in the
connections between “measurement” and “management.” Unfortunately, much of
the performance data corporate headquarters distributes on a regular basis is not
used effectively in behavior management. Performance data automatically
contained in periodic reports are often ignored if they are not considered
particularly relevant to the manager’s needs. Often, however, we respond to “the
numbers” by reprimanding an employee for not performing as expected during a
previous month or other extended recording period. Surely, most managers would
prefer to spend additional time praising their employees for positive contributions
to sales, production, etc. While valuable, praise is only one source of positive
feedback managers can offer their employees for productive behavior. Behavioral
technology recognizes the benefits and limitations of praise and offers a more
extensive solution to the practical problem of providing an effective managerial
response to productive employees. Specifically, behavioral technology can be used
to “connect” behavior effectively with its natural rewards, thereby freeing
managers from the arduous task of being the sole source and provider of the kind
of immediate positive feedback that we will call “reinforcement.”

Reinforcement Technology

In the last fifty years the words, reinforcement and reinforcer, have become
part of our lay lexicon, with reinforcement being the act of delivering a reinforcer.
In the workplace, these words are used with varying degrees of accuracy and
efficacy. Although there are many other important terms in the behavior
technologist’s vocabulary, it is reinforcement that offers the greatest opportunity to
create lasting, positive changes in employees’ behavior.

In order to use reinforcers successfully, we must understand the parameters.
To begin, a reinforcer is an event that follows behavior. While there are many
behaviorally important events that happen prior to behavior, reinforcers must be
presented soon after the behavior occurs. If the reinforcer is delayed, its effect may
be severely compromised. We can sometimes successfully bridge this gap of time
by announcing that a reinforcer has been earned and will be delivered in the future.
Keep in mind, however, that as the delay between behavior and the reinforcer
increases, the effect of the reinforcer decreases.

A reinforcer is always defined by its effect on behavior. The primary effect of
a reinforcer is to increase a measured aspect of the behavior. Behavioral
technologists prefer to use frequency as the primary measure of behavior. A
behavioral frequency is the number of behaviors or responses that occur in a
certain amount of time; for example, 4 widgets produced per hour, or 8 sales
concluded per week, etc. There are many other important ways to measure
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behavior, but frequency is universal. In the business setting, managers often
assume that some gift or prize will be a reinforcer. But unless that gift or prize
leads to an increase in the frequency of behavior, we are not correct in calling it a
reinforcer.

Presentations of things or events that we believe to be reinforcers can actually
work opposite of the intended effect. For example, offering a marshmallow to a
child after completing his homework has the potential to reinforce the behavior of
completing the homework. A marshmallow, however, might not be reinforcing if
the child had just eaten a dozen marshmallows. The effect of a reinforcer is highly
dependent on its availability, the lack of which we call deprivation. This is roughly
analogous to the classic economic relation of supply and demand. With all other
parameters remaining constant, as the supply of a product increases, its price
decreases. Its potential value as a reinforcer may decrease as well.

Lastly, but equally important, successful reinforcement not only increases the
frequency of the reinforced behavior but increases the frequency of all other
behaviors that have the same effect on the environment, on the manager, and so on.
For example, a man paid to mow the lawn will receive payment regardless of the
particular sequence he uses to complete the task. As long as the quality of the work
remains constant, the payment will be received. This is an important point, as no
one can respond in exactly the same way twice. There is always some variation of
behavior from instance to instance. We can use the term “function” to describe the
effects of behavior on the environment. Any instances of behavior that function in
the same way, that affect the world in the same way, will in turn have the
opportunity to be reinforced in the same way.

Measurement Technology

The frequencies of behavior that behavioral technologists use to measure the
effect of reinforcement might seem too simple a solution for a seemingly complex
measurement problem. It is, however, a highly efficient solution. The direct effect
of reinforcement is to increase the “strength” of behavior, directly and
conveniently measured by an increase in its frequency of occurrence. The use of
frequency as a behavioral measure provides a great advantage for behavioral
technologists because all instances of behavior have dimensions of “count” and
“time” (Johnston & Pennypacker, 1993). We can display each count of behavior as
it occurs in time, with a unique style of chart called a cumulative record. Often
used in behavior laboratories, with seemingly simple responses like a lever press,
the cumulative record plots continuous time on the X-axis and cumulative or
“running total” of behaviors on the Y-axis. The slope of the cumulative record is
mathematically equivalent to the rate or frequency of that behavior. If no behaviors
are observed, the cumulative record plots a horizontal line, with a slope of 0.

We can apply the clarity of cumulative records to the business setting with
surprising results. There, rather than plotting cumulative records of individual
behaviors, we can plot cumulative records of the products of complex behavior,
such as cumulative sales revenues per day. In addition, we can overlay
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conventional histograms of daily sales totals, to amplify the resolution of daily
sales data. The unique combination of daily histograms and cumulative sales
graphs we will call “The Behavior Tracker.”

The Behavior Tracker in the Workplace

Figure 1 displays a typical Behavior Tracker over a one-month period for a
salesperson working in store B. The X-axis, as configured for this business
application, displays consecutive days of the fiscal month, (Depending on the
application, consecutive hours, weeks, months, or even years could be used for this
axis.) A “fiscal month” comes from a modified calendar that divides the calendar
year into months of either four or five weeks to facilitate comparisons of current to
prior year’s sales. From year to year, fiscal months always contain the same
number of days and the same number of each day of the week.

The Behavior Tracker utilizes two Y-axes. The left Y-axis displays a
conventional histogram of “frequencies of sales dollars per day.” The right Y-axis
displays a running total of sales dollars. That is, at any point along this curve, we
can determine the cumulative total of sales dollars, such that each point is the sum
of all previous daily sales.

The Behavior Tracker must be configured for each salesperson and store. At
the beginning of each fiscal month, the store manager meets with all salespeople to
establish their sales goals. The corporate VP of sales provides the base sales goal,
and this amount is increased by 10% to provide a slightly higher monthly sales
goal, given that surpassing the corporate sales goal is desirable. This monthly sales
goal is divided among the salespeople and manager, the division being based on
their predictions of sales for the upcoming month. There are no manager-imposed
penalties for overestimating or underestimating one’s monthly sales production. If
the salespeople’s total dollar estimation is too low in comparison to the store’s
monthly sales goal, salespeople are asked to increase their predicted monthly sales
contributions so that the store’s projected monthly goal is equal to the sum of each
salesperson’s monthly projected sales goals.

Once the sales goals have been determined, they are entered into the Behavior
Tracker. Using the secondary Y-axis, the Behavior Tracker automatically projects
a solid red line from the origin to the month’s ending sales goal. This projected red
sales line is calculated by dividing each salesperson’s monthly sales total by the
number of days in the fiscal month—either 28 days for a four-week fiscal month or
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Figure 1. Behavior Tracker displaying daily sales, cumulative monthly sales, cumulative
monthly sales goal.

35 days for a five-week fiscal month. The red projected sales line assumes a
constant daily sales contribution for each day of the fiscal month, whether or not
the salesperson is working.

At the end of each sales day, a manager or salesperson enters the daily sales
totals for all salespeople into the Behavior Tracker data sheet. As noted earlier, on
the primary Y-axis, the Behavior Tracker displays a conventional histogram of
daily sales totals. On the secondary Y-axis, using a solid green line, the Behavior
Tracker automatically plots cumulative sales for each salesperson. Daily sales for
each salesperson are totaled to create a composite store level display using the
same graphing format.
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The Behavior Tracker was introduced to two stores within a national chain of
photo retail stores. Store A employed six salespeople and store B employed four.
The managers of each store were included in the roster. Managers were paid a base
salary plus a 1% commission on total sales for the store. Salespeople were paid a
base salary plus 20% of the gross profit of the sale. Gross profit was calculated as
the retail price minus the wholesale cost of the product sold. For example, if the
camera was sold at a retail price of $200.00 and its wholesale cost was $150.00,
the salesperson would receive ($200.00-$150.00) x .20 = $10.00 commission for
that sale. There were no stated limits to the amount that a salesperson could earn in
commission. This compensation plan was part of this company’s standard
operating procedure. It should be noted that salespeople were essentially in direct
competition with each other for each sale.

The simultaneous display of daily sales versus cumulative sales provides a
wealth of information about sales performance. While both axes display the same
raw sales data, the cumulative sales chart offers salespeople and managers a highly
useful display of historical sales performance at any point within the fiscal month.
This history offers a complete summary of sales dollars produced as it tracks the
movement of behavior in terms of changes in the slope, or frequency, of the
cumulative line. This information is not readily apparent from more common
histograms or tabular displays of daily sales totals.

Before introducing the Behavior Tracker, we asked salespeople to reflect on
their progress during the month. One who had generated exceptional sales was
fairly accurate in his assessment of his performance during the month. Two others
believed they were generating a good level of sales because of a few high dollar
sales earlier in the month, but in fact they had both generated substandard levels of
sales. The remainder of the salespeople had only a vague idea of their sales levels
for the month. This should not be surprising; without any particular reason to be
aware of their cumulative sales data, they should not be expected to attend to this
aspect of their performance.

The Reinforcing Effect of the “Behavior Tracker”

A salesperson’s cumulative sales data displayed in a colorful interactive graph
can be a welcome change from tabular displays of performance that corporate
mainframe computers commonly produce for distribution to field managers. In
order to be important to the behavioral technologist, however, cumulative sales
data should constitute effective reinforcers in order to maintain their use in stores.
That is to say, the Behavior Tracker should result in increased sales. Table 1
compares sales totals per store for the current fiscal year and three prior fiscal
years. The data show that sales increased for both stores after the Behavior Tracker
was introduced. It must be noted, however, that although the Behavior Tracker
offers an excellent method of increasing sales performance, it cannot by itself
overcome large-scale economic factors affecting retail businesses in general, that
is, recession, devaluation of stock prices, etc.
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Monthly Sales Totals For Two Stores

Calendar Year April May June July
Store "A" Baseline 1998 $217,361 $218,105 $254,966 $178,217

Baseline 1999 $224,013 $219,048 $241,084 $183,096
Baseline 2000 $215,761 $221,834 $248,390 $187,805

Behavior Tracker, 2001 $260,953 $228,234 $247,429 $188,541

Calendar Year April May June July
Store "B" Baseline 1998 $73,419 $77,759 $84,255 $65,384

Baseline 1999 $75,054 $83,210 $84,056 $78,943
Baseline 2000 $60,405 $73,525 $92,736 $74,546

Behavior Tracker, 2001 $82,347 $90,974 $95,359 $78,266

Table 1. Sales for stores “A” and “B” during baseline and Behavior Tracker phase.

At this point, one might ask, “What exactly was done?” It might be argued
that very little was done. There were no complex reward and recognition programs,
no “salesmen of the month” plaques, no detailed letters of appreciation, etc. All
that was done was to amplify natural consequences of the behavior of selling
photographic merchandise. In this latter sense, almost everything was done, for
there can be no better consequence of action than the continued observation of its
natural effect on the environment. So much of what we do goes utterly unnoticed.
It is as if we are virtually blind to the continuously infinite matrix of our
environment and its moment-by-moment response to our every action, no matter
how small and insignificant it might first appear. The cumulative data offered by
the Behavior Tracker provided a powerful visual connection between the highly
complex behavior of selling photographic merchandise and its natural effect on the
environment. This connection enabled a salesperson to view with increased clarity
his cumulative sales performance during the fiscal month, a measure of behavior
for which we are ordinarily highly myopic. Although we might have great recall
for the magnitude of a particular sale, or even many individual sales, our ability to
calculate a sales rate over an extended period of time period is limited at best.
Perhaps even more difficult is the quantification of changes that invariably occur in
the cumulative data across portions of the fiscal month. Such changes are arguably
impossible to see with the unaided eye—an image brought into sharp focus
through the lens of the Behavior Tracker. Cumulative sales data provide a window
to the soul of the reinforcer’s fundamental effect on behavior—that of increasing
its strength over time.
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The cumulative sales curve offers the opportunity for further analysis and
utility given that the slope of the cumulative curve is mathematically equivalent to
measures of rate or frequency. Changes in these slopes provide measures of
celeration (Pennypacker, Koenig, & Lindsley, 1972). Celeration is a significant
addition to the behavior technologist’s toolkit. That is, rather than reinforcing a
single high dollar sale or even a series of high dollar sales for certain days or
weeks, the Behavior Tracker offers managers an opportunity to reinforce behavior
leading to cumulatively accelerating sales dollars. Enhancing effective
reinforcement of behavioral acceleration is a truly innovative feature of the
Behavior Tracker, a feature whose significance we are only beginning to
appreciate.

In the business setting, the Behavior Tracker and its unique cumulative
display offers the opportunity to track behavior in its gradual ascent towards a
financially significant goal. In its general form, the Behavior Tracker illuminates
our past deeds and predicts our future action. It provides an unambiguous display
of our successes and failures, and the manner in which these combine to meet the
anticipated goal. Instead of focusing solely on the immediate gain, we have a
panorama of long term progress. Instead of speculation and good intention, we
have accurate, verifiable behavioral data.

Of significance to the business setting, the Behavior Tracker records the
message that each of our employees broadcasts on a daily basis to themselves and
to their managers—if only managers were listening on that frequency! In a clear
and unambiguous voice the Behavior Tracker enables employees to announce that
their work objectives are continuously and cumulatively being met. It gives them
natural reinforcers for their success and offers managers a truly innovative means
to observe and sustain behavioral excellence by linking additional positive
reinforcement to behavioral improvement.
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