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The Celebration 

I was alone at the bar when the doors to the tavern opened to a flood 

of arriving patrons.  I recognized them all.  They were my co-workers 

at Cytronic Washing Machines, Inc.  They were celebrating. 

 

I knew why. 

 

My friend, Jack, was leading the charge, and he was buying.  ñCome 

on, Charlesò he bellowed.  ñWhatôll you have?ò  It was clear this was 

not the first establishment theyôd been to. 

 

ñNothing for me, thanksò I said, and headed for the door. 

 

Sam ï our supervisor ï grabbed me as he was walking in, and 

demanded I stay for a drink to celebrate Jackôs award as ñEmployee 

of the Monthò. 

 

I reached out to shake his hand, and accidentally dropped a paper on 

the ground.  He retrieved it for me and, noticing writing on it, stole a 

glance.  ñHere you go!  I didnôt know you were interested in fractals.  

My son is studying these in school right now! See you Monday at 

work, Charles!ò  He was in a festive mood.  I wasnôt. 

 

ñNo you wonôt.  I turned in my resignation to Human Resources this 

afternoon.ò 

 

Sam looked at me, shocked.  We had always been friends.  He was a 

good guy.  There had been no acrimony in the office.  This took him 

by surprise.  ñWhatôs going on?  Something at home?ò 
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ñNo ï but it has everything to do with whatôs going on right here ï 

and on this piece of paper.ò 

 

Sam didnôt understand. 

 

The crowd was hollering from inside the bar for Sam to join in a toast.  

He looked at me.  ñPromise me this.  Iôll call HR and tell them to put 

that resignation letter on my desk.  Come and see me first thing 

Monday morning and weôll talk.  Promise me that, Charles.ò 

 

ñFor you, I promise.  Have a good time celebrating tonight, and Iôll 

see you Monday.ò 
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The Drawing 

It looked like a fractal, I guess, though thatôs not what was printed on 

the piece of paper. 

 

 

Let me explain, first off, what we do.  We make washing machines.  It 

that sounds boring, itôs only because most people think of a washing 

machine merely as something you cram clothes into, drop in some 

soap, and push a button. 

 

Thereôs much more to it ï as there is much more to any technology, 

particularly if youôre the one making things. 

 

And thereôs immense precision to the manufacturing of a washing 

machine ï as there is in most technology.  We deal in the domain of 

thousandths of a millimeter. 

 

Jackôs team creates the machine itself, while my team is charged with 

door assembly. 
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Our door attaches on the left side of the machine via a steel plate 

secured with three screws, and swings open on a hinge.  The door 

stays closes ï and opens ï because of a clasp on the right side.  There 

is a certain tension necessary to keep the door closed, but not too 

much tension, else the door will not open. 

 

As you can imagine, with the door secured completely on the left, but 

only partially on the right, there is a great deal of precision in the 

drilling of the holes.  If any of the holes are off by the slightest, the 

door wonôt open correctly ï or it wonôt close securely, and water will 

likely spill.  The clasp will break.  Lots of things can go wrong. 

 

Weôd been working as a finely-tuned process for quite a while ï until 

recently. 

 

Recently, my doors havenôt been fitting exactly as they had.  Iôve had 

to re-drill holes and fix clasps breaking in the testing process.  

Inventory is stacking up at my work-station.  Itôs been frustrating. 

 

I asked Jack one day if he was doing anything differently, explaining 

the issues I was having.  Jack assured me he was not only doing 

nothing differently, he was working extra hard to make sure the 

washing machines were being built exactly to specifications. 

 

I wondered. 

 

I watched his team work one day, during my break.  They were 

measuring.  They were recalibrating.  They were busy.  On every 

machine coming down the line.  And they seemed to know exactly 

what they were doing. 
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Things seemed OK.   In fact, the flurry of activity suggested they 

were going overboard to do things right ï and better.  However, I 

knew they werenôt fine, because now my station was having troubles! 

 

I checked all of my equipment.  My processes.  Nothing had changed 

ï with me.  It had to be his station. 

 

I decided to measure his work.  I quickly took measurements of the 

machine center, and noted the coordinates on a separate sheet of 

paper.  I tracked the first 100 machines coming down the conveyor 

belt, and repeated this process. 

 

Later that night, I entered them into a spreadsheet, and graphed them.  

The result was the earlier image you saw. 

 

 

What did it mean? 

 

And why was it happening now?  I had a good guess.  I thought this 

ñextra workò on Jackôs part was responsible for more work on my 

part.  To make matters worse, he was being rewarded for his 

performance! 
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A Weekend Visit 

Still wondering about the issue, and now given a reprieve by Sam 

about my job, I decided to visit the plant over the weekend.  The 

parking lot was empty as I pulled in.   I walked through our inventory 

storeroom.  Shelves and shelves of stock, unsold.  I remembered 

working overtime to meet production quotas to get these built ñto 

budgetò.  I knew how much I had paid my team in overtime and 

bonuses.  And here the machines sat. 

 

Oh well.  Itôs not my call. 

 

However, looking at the machines, I got to thinking: these were built 

when everything was working fine.  I wonder how these 

measurements look? 

 

It was just me and the floor and the bloated inventory, so I decided to 

answer my own question.  I measured 100 washing machines, 

capturing the machine center on a tablet.  I went home, input this data, 

and graphed it: 
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What is going on here, I thought?  I knew our tolerances were small, 

and in any industrial process, variation is inevitable.  But this 

variation was minimal! 

 

At least it used to be! 

 

Hereôs Jack with huge variation now, and he claims heôs doing things 

better!  Worse yet, everyone thinks he is doing better, too!  Jackôs 

getting awards for ñEmployee of the Monthò for this! 

 

I thought back to recent images of Jack, anxiously adjusting his 

machine as a new body part came down the line.  It looked frantic, yet 

it was obviously intentional. 

 

And it was obviously wrong. 

 

Iôve got enough information for my meeting, which I now eagerly 

await Monday morning, with Sam. 
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The Meeting 

I was paged first-thing Monday morning.  If Sam was anything, he 

was prompt and diligent.  

 

I came to the office and took a chair. 

 

Sam started in.  ñLook ï if itôs about Jack getting óEmployee of the 

Monthô, donôt worry about it.  His station put in more time, and he 

particularly took it upon himself to improve the quality of his 

machines.ò 

 

ñIs that what you think this is about ï jealousy?ò 

 

ñWhat else could it be?  You were a happy employee last month.  We 

implement a policy where Jack wins, and this month youôre quitting.  

You tell me.  If itôs not that, what is it?ò 

 

ñItôs this.ò  I tossed the ñfractal-imageò in front of him. 

 

ñWhat does this have to do with anything?  You mentioned that as 

you left the bar Friday night?ò 

 

I opened my brief case and brought forth a small funnel, and a bag of 

marbles. 

 

ñWhatôs all this?ò, he asked. 

 

ñA simple experiment.  Do me a favor, would you?ò  We moved to 

the center of his office, where a beautiful rug covered the floor. 
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ñDrop these marbles through the funnel, slowly, if you would.ò 

 

ñHe did.ò 

 

I held the funnel still, and the marbles progressed down the funnel, 

onto the rug.  Often times, they rolled right, others left, and as more 

marbles collected on the floor, the falling marble would hit one and 

bounce away. 

 

Nevertheless, after a short bit of time, 30 marbles were on the rug, in 

the following pattern: 

 

ñMost people think of industrial processes as being exacting sciences, 

which they are, but even with our plant, thereôs a bit of variation 

everywhere.  Right?ò 

 

ñOf courseò, Sam replied. 

 

ñThereôs simple variation in the marbles just dropped, in fact.  Right?ô 
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ñRight.  Obviously.ò  Sam was growing tired of my demonstrating. 

 

ñOK.  Letôs suppose I come along and offer you $1,000 to reduce the 

variation ï to ómake a better productô.  What would you do?ò 

 

ñIôd do whatever I had to do to remove the variation,ò said Sam, 

happily. 

 

ñLike what?ò, I said gaily.  ñShow me.ò 

 

ñOKò, Sam said confidently.  ñBut Iôll drop the marbles myself..  You 

just make sure youôre holding the funnel tightly so you donôt mess me 

up.  In fact, Iôll hold the funnel and you drop the marbles.ò 

 

ñFair enough.  You say óWhenôò. 

 

ñWait a minute,ò he said.  ñIf Iôm in charge of this process, I need a 

way to figure out which direction to move the funnel.ò  He went and 

got a roll of masking tape and created an óxô and óyô axis across the 

rug.ò 

 

ñThere.  Now we have a bulls-eye, and a way to figure out how to 

move the funnel.ò 

 

I yawned.  ñDoes that mean youôre ready?ò 

 

ñIôm ready!ò  He held the funnel above the bulls-eye, and I dropped 

the first marble. 

 

It hit the bulls-eye, but bounded off to the right. 
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ñShoot.ò  He eye-balled the distance the marble had rolled from the 

bulls-eye, and manually moved the funnel the opposite direction from 

the marble.ò 

 

ñWhen.ò 

 

I dropped another one, and this one moved closer to the target. 

 

ñYes,ò he exclaimed, and again, moved the target, adjusting the 

distance the amount opposite the bulls-eye from where the marble 

landed. 

 

ñWhen.ò 

 

I dropped a third.  This one careened away from the bulls-eye, making 

the distance farther than the previous. 

 

Sam again corrected for the error, moving the funnel farther from the 

previous spot, but in the opposite direction. 

 

Suddenly the game wasnôt such a fun game.  I made him finish all 30 

marbles. 

 

We looked at the floor together, silently. 
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ñWhat happened?ò  It was Sam, despondent.  How could this be?ò  

Why was did the first 30 marbles make such a nice, tight pattern, 

while these are all over the rug?ò 

 

I brought out the ñfractal pictureò he had been making fun of. 

 

He looked at it.  ñWhat does it all mean?ò 

 

ñIt means,ò I said, ñwe acknowledged there is variation in everything 

we do.  Extremely small variation, but variation none-the-less.  We 

can control it.  But when we react ï or overreact ï to it, we magnify it.  

It becomes worse.  Everything becomes worse.ò 

 

ñAnd are you saying we do this to ourselves?ò 

 

ñItôs worse than that.  Jack was a happy worker doing what he loved 

to do when you came along with this new policy.  Suddenly, he was 
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changing everything.  He was figuratively ómoving the funnelô at his 

station, and in doing so, he was increasing the variation!  He was, 

inadvertently,  making my job harder ï which is why you saw 

inventory backing up at my station.  I suspect our customer-service 

agents are going to start fielding more calls because of the lower 

quality machines weôve just made.  And after all that, of your own 

doing, what did you do?  You rewarded him!ò 

 

Sam sat on the carpet, not saying a word. 

 

ñNow you know why I said I was quitting.  We didnôt do this to 

ourselves.  You did it to us!  And once a policy like this óEmployee of 

the Monthô nonsense creeps into the system, likely more such policies 

will follow.  No sir.  Life is too short to live under a death sentence 

like that!ò 

 

ñIôm putting a stop to it immediately.  Will you stay?ò 

 

ñOf course!ò  All he had to do was ask. 

 

We shook hands and I started to leave the room.  ñHold it a minute.  

Something doesnôt make any sense.ò  Sam was standing back behind 

his desk. 

 

ñWhatôs that?ò 

 

ñYou said changing the position of the funnel brought everything out 

of whack.ò 

 

ñRight.ò 
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ñDo we ever get to move the funnel?  How do we ever lower the 

variation?ò 

 

ñI thought youôd ask that, so I printed out some other graphics.ò 

 

ñLetôs suppose we try to graph this data another way, so we can track 

the quality of the machine, one-by-one.  Iôve got óxô and óyô 

coordinates so one way might be to graph the total distance weôre ñoff 

centerò. 

 

ñOKò. 

 

ñHereôs a graph of the first 30 machines above, done prior to the 

performance incentives.ò 

 

 

ñOKò, said Sam. 

 

ñNotice the natural variation we saw in the first round of dropping 

marbles.  Letôs suppose we agree óthatôs just the way things areô, for 
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now.  Thatôs óthe variation of the systemô.  Weôre trying to find a way, 

maybe not to reduce the variability, but to see if we can find a way to 

detect when ósomethingôs gone wrong.ò 

 

ñWhat do you mean?ò 

 

ñI knew something was wrong with Jackôs team right away.  I could 

see it in the work coming down the line, and the re-drilling we had to 

do.ò 

 

ñOK éò  

 

ñSo why donôt we create a process to objectively capture this 

information, rather than me going down and watching Jack.ò 

 

ñFor example éò 

 

 

ñThese lines are ócontrol limitsô, capturing the ónatural variationô of 

the system.  As you can see, everything falls within these control 

limits.  Everything is fine.ò 
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ñBut do we have to be satisfied with this amount of variation?ò, said 

Sam. 

 

ñA great question ï no.  Of course not.  This data is not a law of 

nature.  Itôs just recognition of the capability of our system right now.  

But if we want to change it, we have to do more than offer $1,000 

rewards!  For example, suppose we found a way to clamp down the 

funnel when weôre dropping marbles.  That would probably reduce 

the variation ï rather than simply óholding it tightôò. 

 

ñOK.  So what does the graph look like when you include the data 

from the next 100 machines?  I know youôre itching to show me!ò 

 

ñHere it is.  As you can see, Iôve had to modify the y-axis scale to 

accommodate the expanded variation!ò 

 

 

ñAs you can see, had we had a performance scorecard like this in 

place, even if you didnôt believe me, youôd be asking yourself ï and 

the team ï right away:  Whatôs going on, folks!ò 
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ñLetôs get Jack and the rest of the team together to talk about all of 

this,ò said Sam, but then he continued.  ñHold it.  First things first.  

Iôve got to plan to rework those machines weôve just built to ófixô 

them.  Can you work overtime tonight, you and your team?ò 

 

ñDo you have someone ready to buy the washing machines?ò, I asked. 

 

ñNo, but weôve got to get back on schedule, donôt we?ò 

 

ñAt any price?ò, I asked, and knew there was much more work to do. 
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The Follow-Up Meeting 

ñWould you really have quit?ò, asked Sam over a drink at the local 

bar, long after hours were over. 

 

ñI was ready to, wasnôt I?ò 

 

ñBut why?  Didnôt you have confidence I would have done something 

about this?ò 

 

ñHereôs the thing with programs like this,ò I said.  ñWe were going 

along fine, making a reasonable profit, producing a quality product.  

Were we doing as good as we could be doing?  Of course, not.  Look 

at all that inventory weôre paying time-and-a-half to produce, just to 

sit on a shelf.ò  I couldnôt resist throwing that in. 

 

ñAnd along you came with an óEmployee of the Monthô program.  

What happened?  The system went to hell pretty quickly.  Customer 

service complaints were likely coming.  Product quality was falling.  

Employee morale ï at least mine ï went into the tank.ò 

 

ñAnd whose job is it to fix all those things?ò 

 

Sam responded, hesitantly, in the tone of a prolonged question:  

ñMine?ò 

 

ñIndeed ï and what would you have come up with?  More programs?  

Sending the system further into a spiral!ò 

 

That is, this is the death spiral I saw coming, rapidly: 
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THE DEATH SPIRAL OF POOR MANAGEMENT 
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The Funnel Experiment 
W. Edwards Deming 

 
Various Visual Displays of Proper ã and 

Improper ã System Action 
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The Funnel Experiment 
W. Edwards Deming 

 
Tracking the Individual Points ã and Targets ã 

for the Various Rules 
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The Funnel Experiment 
W. Edwards Deming 

 
The Fractal Behavior of åRule 3æ.  Tracking 
the growth of this fractal phenomenon for various 

simulations. 
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