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“Why do my sales numbers bounce around so much?” 

 
 
This excerpt from The Sales 

Force explores the statistical 
reasons why a salesperson’s 
sales results can vary 
significantly from sales period 
to sales period, even when the 
salesperson consistently gives 
100% effort to his or her job. 

 
Although this excerpt 

introduces statistical concepts, 
it includes examples that allow 
students to skip the math yet 
still comprehend the concepts 
being introduced. 

 
This excerpt is 

recommended for both sales 
managers and salespeople. 
Sales managers will benefit by 
understanding that some 
variations in sales numbers are 
just “noise” rather than a cause 
for alarm. 

 
Salespeople will benefit by understanding that variation in sales results is natural, so 

roller coaster sales results don’t put the salesperson on an emotional roller coaster. 
 
This excerpt has been edited so that it can be used in the classroom without requiring 

that students read the entire book.  
 
As a small contribution to the professional of sales that has provided the author with 

the opportunity to own and operate his own very successful sales company, the author 
hereby grants unlimited, royalty-free educational use of this excerpt through the school 
year ending June 30, 2012, so long as this material is distributed in its entirety, unedited 
and including this initial page.  

 
We would be grateful to know that you are using this material is your class, but that is 

not a condition for the royalty-free use of this material. The author welcomes 
opportunities to serve as a guest speaker for sales classes, and also welcomes your 
comments about the book. Contact us by email at ccohon@cohon.com.  
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Jim Anderson is a salesman for The Bigglie Company, a manufacturer of flanges 
popular with machinery manufacturers. Jim has been troubled that his sales numbers have 
been erratic. A meeting with Harold, Bigglie’s operations manager, revealed that even 
math-phobic Jim would benefit from learning how to apply statistics to sales numbers. 

“Jim, when it comes to applying statistics to business problems, most of the books 
I’ve read and the experience I’ve had apply them to operations and manufacturing issues, 
so the only examples I have readily available to explain this topic are from operations and 
manufacturing. I promise you we’ll get to how this fits with your problem, but please 
bear with me even if it looks like I am headed off on a tangent during the first part of this 
discussion.”  

Jim’s nod gave assent, so Harold continued. “What I want to talk about today is 
the difference between results that are a part of a system and results that are an indication 
of a special case. What I mean by a system is a group whose members cannot be 
distinguished from each other by their results.” Jim shifted uncomfortably in his chair, 
and a quizzical look passed over his face. Harold noticed and decided to explain with a 
simple example.  

“To explain what I mean by a system, let’s take a typical example from the shop. 
Say I have three workers in the shop drilling holes. On Monday George drills 290 holes, 
Dominique drills 300 holes and Sam drills 310. Is Sam a better driller than George?”  

Jim nodded, “Sure.”  
Harold shook his head slightly, “Actually, we really don’t know. When you think 

about it, each of the three is pretty close. When results are this close, we say that George, 
Dominique and Sam are part of a system. On any given day we could expect George to 
be number one, number two or number three. Same for Dominique and same for Sam. If 
the differences among them are so small that they can only be attributed to random 
variables outside George’s, Dominique’s or Sam’s control, they are not far enough apart 
for the variances to be considered significant. So when you look at the group and say that 
the numbers for George, Dominique and Sam don’t give us any indication that one is 
outperforming the others, you are saying that George, Dominique and Sam are inside the 
system.” 
 At this point, Jim interrupted Harold. “Maybe so, but shouldn’t we pay Sam the 
most, at least for Monday. After all, he made the most holes.”  

“We could,” said Harold, “but let’s look at what we would be rewarding. Why are 
we paying Sam more? Did he work smarter than George and Dominique? Did he work 
harder? If we maintain that all three are within a system and that the one who drills the 
most holes does so for reasons completely beyond his or her control, then we are saying 
that something other than brains or effort made Sam number one on Monday. 

Maybe Sam got freshly sharpened drills that morning and the others didn’t. 
Maybe Sam got material that was just slightly softer and easier to drill than the others. Or 
maybe that day when George ran out of material to drill and went to the storeroom for 
more, he saw Sam was running low and brought enough for Sam too. If the three are part 
of a system, we are saying that the difference in their efforts and effectiveness is 
insignificant statistically and the value of their labor is indistinguishable to the company. 
 “If we make the mistake of rewarding an outcome even when the contributions 
were effectively equal, the payoff becomes a lottery,” continued Harold, “And what 
would happen if we did? George, Sam and Dominique would fight over the sharpest 
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drills and the softest material. And would George ever take the time to see if Sam needed 
more raw material? No way.” The wheels were starting to turn for Jim, and he found 
himself nodding in agreement.  

“Now that you mention it, I’ve seen stuff like this happen with salespeople,” Jim 
offered. “Except in sales if each of three salespeople each turned in an order to the 
manager, one for $290, one for $300 and one for $310, the one who sold $310 is the hero 
and the one who sold $290 is the goat. And, of course, because we pay our salespeople on 
commission, whoever sells the most takes home the most pay. And you’re right, 
salespeople do fight over the ‘sharpest drills’ and ‘softest material,’ and they don’t give 
each other any kind of help. Even so, with salespeople you have to pay them on 
commission or they’d spend their afternoons at the movies instead of selling,” Jim said 
emphatically. “You’re lucky that your shop workers have to be on the shop floor where 
they can’t hide instead of driving around in company cars.” 
 “You make sales management sound like dropping a food pellet to a mouse so it 
will run a through maze,” countered Harold. “But let’s come back to the sales issues a 
little later. Now that we’ve discussed employees who are within a system, we need to 
discuss the employees whose outcomes aren’t within the system. These are called 
‘special cases’. Star employees who dramatically outperform the average employee are 
‘special cases’, but the employees who are very far below the average are ‘special cases’ 
too. ‘Special case’ just means that the employee’s output is so far above or below average 
that it gives us statistical proof that the individual’s skill, work ethic or abilities are the 
source of the difference. 

“I will keep the statistics and math to a minimum,” said Harold, “but once you get 
through this little bit of math, you will be very glad that you did.” He opened 
Scherkenbach’s book1 and said, “I am going to refer to this book to keep my explanation 
on track, but I will need to alter the examples a bit. The book is based on examples 
tracking employees’ mistakes. Tracking employees’ successes works just as well as 
tracking their mistakes to illustrate special cases, and will translate better when you go to 
work on sales problems because in a sales environment you look concentrate on number 
of wins just like we look at the quantity of goods we manufacture. Let’s look at the 
output of nine workers in the factory.” 

 
 “Wait a minute,” said Jim. “As long as we’re looking at a sales problem, couldn’t 
we call these nine salespeople and call the output their annual sales?”   
                                                 
1 William W. Scherkenbach, The Deming Route to Quality and Productivity: Road Maps and Road Blocks 
(Rockville, MD: Mercury Press, 1988) 62-69 

Worker Daily Output
1 430
2 285
3 345
4 320
5 405
6 450
7 445
8 490
9 395
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“OK, Jim,” Harold said, “let’s go ahead and do it that way, but we should do a 
little more than just change the headings. In the plant, we look at a daily cycle, because 
any one manufacturing employee’s input into our product easily can be completed in a 
day. I know that you salespeople don’t go from sales lead to closed sale in a day, so a one 
day cycle would be too short.”  

“Darned right,” Jim piped up. “When we receive a sales lead we spend quite a bit 
of time trying to convince the engineer that our parts are superior. Once that is done, we 
have to wait to sell our flanges until the engineer’s next project goes from drawing board 
to manufacturing. With everything we have to go through, our sales cycle is about a 
year.”  

“Then a year is the period that is statistically significant,” Harold replied, “so we 
will use annual sales in our example. 

 
“Now that we’ve got their annual sales, the next logical step is to rank the 

salespeople,” said Harold. 
 

 
“As Scherkenbach points out, looking at the data graphically makes it much more 

understandable than a table, so let’s do that next. 

Salesperson Annual Sales (1000's)
1 430
2 285
3 345
4 320
5 405
6 450
7 445
8 490
9 395

Rank Salesperson Annual Sales (1000's)
1 8 490
2 6 450
3 7 445
4 1 430
5 5 405
6 9 395
7 3 345
8 4 320
9 2 285
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“Clearly, salesperson 2 has committed the unforgivable sin of coming in dead 
last,” Harold continued. “As a matter of fact, salespeople 9, 3, 4 and 2 all are in the 
bottom half of the sales force, and probably would be removed by a tough manager. 
Scherkenbach points out the error of this typical evaluation: ‘We knew from the start that 
one of the nine employees would be in the top 11 percent and one would be in the bottom 
11 percent (1/9 = 11.11%).  We knew that before we gathered any data. What we need to 
know is whether or not the top or bottom 11 percent are part of the system, and if they are 
not, and thus in need of different treatment.’ (63) 
 “Here is where the math and statistics come in, but I am going to hold it to a 
minimum. A standard way statisticians measure how far one number of a group of 
numbers deviates from the average of the group is called a standard deviation. This is a 
very important concept, because the standard deviation lets us figure out which workers 
are within the system and which are special cases. A spreadsheet program like Excel will 
calculate standard deviations for you from the formula =STDEV(First Cell:Last Cell).  

“In our example, the standard deviation is 67. Statistical rules tell us that any 
results within 3 standard deviations of the average are within the system rather than a 
special case. By that I mean you start by multiplying the standard deviation by three. In 
this example, three times the standard deviation is three times 67, or 201. Any result that 
is within 201 of the average is a part of the system, not a special case. The average in our 
example is 396. Subtracting 201 from 396 gives us a lower limit of 195 and adding 201 to 
396 gives us an upper limit of 597. The number 195 is referred to as a Lower Control 
Limit (LCL) and 597 is called an Upper Control Limit (UCL). 
 

S a le s  in  $ 1 0 0 0 ' s  
b y  S a le s p e r s o n

0

1 0 0

2 0 0

3 0 0

4 0 0

5 0 0

6 0 0

8 6 7 1 5 9 3 4 2
Salesperson Number 
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 “What the graph tells us is that the results of all of the salespeople are between the 
LCL and UCL. That means that the differences in their results are attributed to factors 
other than the individuals’ performance,” explained Harold.  

“I just can’t accept that, Harold,” said Jim. “You are trying to tell me that there is 
no difference between a salesperson who sells $285,000 and a salesperson who sells 
$490,000.”  

“Not to split hairs, Jim,” said Harold, “but that is not exactly what I said. There 
can be all kinds of differences between them, but what I am trying to get across is that 
when you take a statistical look at these nine results, the numbers do not provide any 
statistical evidence that one salesperson did a better job than another. 

“The salesperson who sold $490,000 ‘got the sharper drills’ and the one who sold 
$285,000 got ‘material that was harder to drill,’ ” continued Harold. “All kinds of factors 
influence sales. For instance, sometimes we have stock when your customer calls, and 
sometimes we don’t. Sometimes our best customer service person answers your 
customer’s call and sometimes our worst one answers. Sometimes the differences 
between our products and our competitors’ products work for you, sometimes they work 
against you. Sometimes a customer wants a product with a UL label, and sometimes the 
customer wants a product that carries the European equivalent of UL approval. These are 
things that are part of the system, and the salesperson has little or no influence over 
them.” 

S a le s  in  $ 1 0 0 0 's  
b y  S a le s p e rs o n
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 Jim could have accepted that argument if the range of numbers had not been so 
great. “Are you are saying if we took this set of numbers back into the factory, you would 
treat someone who produced 285 pieces a day the same way you would treat someone 
who built 490 pieces a day?”  

“Absolutely,” said Harold, “and any factory anywhere in the world run with 
statistical precision would do the same thing.” 

 “So,” Jim countered, “if W. Edwards Deming’s statistical systems say that 
anything from 285 to 490 pieces is OK and Deming is such a big deal in Japan, how 
come I hear so much about the consistency of Japanese manufacturing concerns?”  
 Harold tented his fingers in front of his face, resting the tip of his nose on his 
index fingers as he gave Jim’s question some thought. “Actually, Jim, you’re right. A 
range of 285 pieces to 490 pieces is not OK. I am not saying that it is. What I am saying 
is that, statistically, any output between 195 and 597 is a part of the system and therefore 
the outputs in that range are not evidence of the quality of the work of any individual. 

“The system we are using in our example exists due to a variety of factors that are 
in the control of management, rather than the control of any individual worker. For 
example, if we always had stock, the numbers would cluster closer together. If we didn’t 
run out of literature, the numbers would cluster closer together. If every one of our 
customer service reps were well trained, polite and super-responsive, the numbers would 
cluster closer together. If we answered every call by the third ring instead of dumping 
calls into voice mail during peak periods, the numbers would cluster closer together. 

“Management can do the things that have to be done to make the standard 
deviation smaller and to move the average higher, but there is nothing one single 
salesperson can do about those things. As long as the salesperson works in an 
environment where so many variables outside his or her control determine the outcome, I 
will repeat that, yes, there is no reason to treat any salesperson differently from any other 
as long as both have sales between $195,000 and $597,000.” 
 “Look, Harold, I appreciate what you are telling me, but this is exactly the 
opposite of everything I’ve ever heard about sales. Frankly, I’m pretty sure there is a hole 
in that argument somewhere if I knew enough math to figure it out.”  

Harold put his elbows on the table and rubbed his temples before replying. “Jim, 
I’ve been using control charts like this to run my manufacturing operations for 25 years 
and I have to tell you I absolutely stake my reputation on the science of statistics and the 
importance of identifying which outputs are part of systems and which are special cases. 
And, now that you bring it up, I realize that nobody ever went broke underestimating the 
American people’s lack of understanding of probability distributions and statistics.”  

Jim bristled at Harold’s suggestion that his intuition was inferior to Harold’s 
statistical background. “Harold, what exactly do you mean by that?”  
 “I remember that you went to Las Vegas last year,” Harold explained. “Do you 
remember the vast scale of the buildings and how much new construction was going on?” 
Jim nodded. “Where do you think all the money came from? From tourists. Casinos that 
are very sophisticated about probability distributions and statistics took that money from 
tourists who were not. The casinos can’t tell you what will happen on the next roll of the 
dice, but they can tell you exactly what will happen when the dice are rolled a million 
times.”  
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“Harold, I am going to be very direct with you. If I knew more about math I might 
completely buy into your argument or I might come up with a brilliant rebuttal to prove 
you’re all wet. As far as I can follow your arguments, I can’t find any holes in what you 
said, but my gut tells me there is a hole in there somewhere that I just can’t put my finger 
on. Honestly, no matter how much math you throw at me, the best you’re ever going to 
do is to get me to accept your logic intellectually without really believing it in my gut.”  

“Point well taken, Jim,” said Harold. “Give me a minute, and I’ll be right back.” 
Harold returned with a curious collection of items – three miniature wooden oars that 
looked like oversized ping pong paddles and a dishpan-sized open-top container of white 
and red marbles. 
 Jim noticed a matrix of 5 rows and 10 columns of marble-sized dimples on the 
paddles. “Harold, what do you have in mind, exactly?”  

“I am borrowing this right from W. Edwards Deming,” said Harold. “He was 
famous for using paddles and marbles to illustrate his ideas, and I am going to adapt 
Deming’s example somewhat to illustrate my point. You were having trouble accepting 
that salespeople who worked equally hard and were equally smart could have 
significantly different results. This will show that when you eliminate any of the effects 
of skill and or hard work from the situation you still can get results that are just as far 
apart as the results we discussed last week.”  

“What is this supposed to prove, Harold?”  
“If I can show you that we can get very different results even when the effort and 

skill are exactly and precisely the same, then you should be able to genuinely embrace 
statistical thinking instead of just feeling that I bullied you into agreeing because you 
didn’t know enough math to fight back.”  

“OK, what do we have here and what do you have in mind?” Jim asked. 
 “What we have here is 5,000 very well-mixed marbles – 2,500 white and 2,500 
red. Let’s say when you draw a white marble it means none of the things that prevent a 
sale from happening occurred, and in that case the salesperson always gets the sale. 
Drawing a red marble means something got in the salesperson’s way and the sale wasn’t 
possible – the customer service person was rude, or we were out of stock, or we couldn’t 
match the competitors’ price. 

“Each salesperson dips a paddle into the pile and draws out 50 marbles. We 
already have stipulated that all the sales people are equally hard-working and smart, and 
the 50 dimples represent the 50 calls that are the most a salesperson can make in a given 
week. So let’s do an experiment and we’ll see how well they perform. To give everyone 
an exactly equal chance, we return the marbles to the bin and remix them after each pull, 
so each salesperson has exactly the same chance to pull out white marbles. I’m going to 
name the salespeople Hamilton, Jackson and Franklin, and the sales manager Grant. You 
get to dip the paddles to choose the marbles, and I’ll keep score – 1 for white and 0 for 
red. So let’s see how our sales force did on their first week, shall we?” 
 Jim dipped the marbles from the bin, and Harold recorded the results on a chart. 
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Hamilton’s First Week 
1 0 0 1 1 1 1 0 0 0 5 
1 0 1 0 0 0 0 1 0 1 4 
1 1 1 1 0 0 1 0 1 0 6 
1 1 1 0 1 0 0 0 0 0 4 
0 1 0 1 0 0 1 0 1 1 5 
          24 
           
Jackson’s First Week 
0 1 0 0 0 1 1 1 0 0 4 
0 1 0 1 1 1 1 0 0 0 5 
0 1 0 0 0 0 0 0 0 1 2 
1 1 0 0 1 0 1 1 0 0 5 
1 1 0 1 0 1 0 1 1 0 6 
          22 
           
Franklin’s First Week 
1 0 0 1 1 0 0 1 0 0 4 
1 0 0 0 1 1 1 1 1 0 6 
1 0 1 0 1 1 1 0 1 1 7 
0 1 1 0 1 0 0 1 0 0 4 
1 0 1 1 1 0 0 1 1 1 7 
          28 
 
First Week Recap 
Hamilton 24 
Jackson 22 
Franklin 28 

 
 “Grant interprets these numbers without understanding statistics,” says Harold. 
“In Grant’s words: ‘Looks like Hamilton didn’t quite hit his target and Jackson is in a bit 
of trouble, but it’s bonus time for Franklin!’” 
 Jim stirred the marbles from his first pick back into the bin, and then dipped each 
paddle into the marbles again. Harold charted the results below. 
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Hamilton’s Second Week 
0 1 0 1 0 1 0 0 0 0 3 
0 1 1 0 1 0 0 1 1 1 6 
0 0 1 0 0 1 0 0 0 0 2 
1 1 0 1 0 0 0 1 0 1 5 
0 1 0 0 0 0 0 1 1 0 3 
          19 
 
Jackson’s Second Week 
1 0 1 0 0 1 1 1 0 0 5 
0 1 0 1 0 1 0 0 0 1 4 
1 1 0 0 0 1 0 1 1 1 6 
1 0 1 1 1 1 0 1 1 0 7 
0 1 0 1 1 0 0 1 0 1 5 
          27 
 
Franklin’s Second Week 
0 0 1 0 1 0 0 0 0 0 2 
0 0 0 0 1 0 0 1 0 0 2 
1 1 1 1 1 0 1 1 0 0 7 
1 1 0 0 0 1 1 0 1 0 5 
1 1 1 1 0 0 0 1 1 0 6 
          22 
 
 
Second Week Recap 
Hamilton 19 
Jackson 27 
Franklin 22 

 
 “How would Grant read these numbers?” asked Harold. “Probably like this: ‘We 
weren’t hard enough on Hamilton when he came up short at 24 sales last week, and it 
shows in the miserable 19 that he turned in this week. Jackson, on the other hand, really 
responded to the chewing out we gave him. He’s the star of the week at 27. Franklin is a 
disappointment at 22. He must have spent the bonus from Week One on beer.’”  

When they did a third repetition of the experiment, Harold’s chart looked like 
this: 
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Hamilton’s Third Week 
1 0 0 1 1 0 0 1 0 0 4 
1 1 0 0 0 1 1 0 0 1 5 
0 0 0 0 0 0 1 1 1 1 4 
0 1 1 1 1 1 0 1 1 0 7 
1 1 1 1 1 1 0 0 0 1 7 
          27 
 
Jackson’s Third Week 
0 1 1 1 0 1 0 1 0 0 5 
0 0 0 1 0 1 1 1 0 1 5 
0 1 1 1 1 0 0 0 0 0 4 
0 0 1 0 0 1 1 1 0 1 5 
0 1 0 0 0 0 1 0 1 0 3 
          22 
 
Franklin’s Third Week 
0 0 0 0 0 1 1 1 0 0 3 
1 0 1 0 0 1 0 1 1 1 6 
0 1 1 1 1 1 0 1 0 1 7 
0 1 1 1 1 0 0 1 0 0 5 
0 1 1 0 0 0 0 1 1 1 5 
          26 
 
Third Week Recap 
Hamilton 27 
Jackson 22 
Franklin 26 

 
“Grant is ready with his evaluation at the end of week three,” continued Harold. 
“This just shows what Hamilton can accomplish when he puts his mind to it,” 

says Grant. “We spent a lot of time with him after the abysmal 19 sales he made last 
week, and it really paid off. We shouldn’t have neglected Jackson, as we can see that the 
lack of nagging resulted in his dropping down to 22 units. Franklin apparently is getting 
the idea – at least he is over 50%.” 

Once again, they recycled the marbles and created a new chart. 
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Hamilton’s Fourth Week 
1 0 1 1 0 1 0 0 0 1 5 
0 0 1 0 0 0 1 1 0 1 4 
0 1 0 0 0 1 1 0 1 1 5 
1 1 0 0 0 0 0 1 1 1 5 
0 1 1 0 0 0 0 0 0 0 2 
          21 
 
Jackson’s Fourth Week 
1 0 1 1 0 1 1 0 1 0 6 
1 0 0 0 0 0 1 0 1 1 4 
1 1 1 1 0 1 1 1 1 0 8 
0 1 1 0 0 1 0 0 1 1 5 
0 1 0 1 0 0 0 1 0 0 3 
          26 
 
Franklin’s Fourth Week 
1 0 1 0 0 1 1 0 1 0 5 
0 0 0 0 0 0 1 0 1 1 3 
1 0 0 1 0 1 0 0 0 1 4 
1 0 1 1 0 1 1 1 0 0 6 
0 1 0 0 1 1 0 0 0 0 3 
          21 
 
 
Fourth Week Recap 
Hamilton 21 
Jackson 26 
Franklin 21 

 
 “Grant is disappointed with week four,” said Harold. ‘“Hamilton and Franklin are 
both a problem at 21,’ says Grant, ‘which is only 84% of the 25 that they should be 
getting based on 50% white marbles.’” 
 Results from the fifth and final repetition follow. 
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Hamilton’s Fifth Week 
1 0 1 1 0 0 0 0 0 1 4 
1 1 1 1 0 0 0 1 1 1 7 
1 1 0 0 1 1 0 1 0 1 6 
0 1 1 0 1 1 0 1 1 0 6 
1 1 1 1 1 1 1 1 1 1 10 
          33 
 
Jackson’s Fifth Week 
0 1 0 0 0 0 0 0 1 0 2 
1 0 1 1 1 0 0 1 1 0 6 
0 1 1 1 1 1 0 0 1 0 6 
1 1 0 1 0 0 1 0 1 0 5 
0 1 1 0 1 0 1 1 1 0 6 
          25 
 
 
Franklin’s Fifth Week 
1 0 1 0 1 1 0 0 1 1 6 
1 1 0 0 0 1 0 1 0 0 4 
0 1 0 0 0 1 1 1 0 1 5 
1 1 1 0 0 0 0 1 1 0 5 
1 0 0 1 1 1 0 1 0 1 6 
          26 
 
Fifth Week Recap 
Hamilton 33 
Jackson 25 
Franklin 26 

 
 “Grant is ready to crow now,” said Harold. “‘Thanks to my tireless sales 
management,’ gloats Grant, ‘Hamilton set a new company record at 33 sales in one week, 
Jackson is at least at 50% and Franklin is over 50%. Based on these outstanding results, 
my skills as a sales manager are clearly documented. This would be a good time to chart 
the results, revise my résumé to reflect my success as a manager and submit it to other 
companies.” 
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Harold grinned at Jim. “So Jim, here we sit with results that came from your 

dipping paddles into a pan of marbles, but we see exactly the same kind of differences in 
sales numbers that brought you in to see me in the first place. Variability is to be 
expected in the plant, and variability is to be expected in the sales force. You just need to 
remember that the only time the variations matter is when they are statistically 
significant, and when they are not statistically significant they are only ‘noise’ in the 
numbers.” 
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