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Making concrete decisions with fuzzy data: Putting a price on 
variation 
John Deen DVM Ph.D. Dipl ABVP 

University of Minnesota 

The beaten path is the safest. but the traftic is terrible. 

-Jeff Taylor 

Because we, as an industry, primarily consider the aver
age outcome without measuring its inaccuracy, we cur
rently work with less than completely representative data 
in our efforts to produce pigs efficiently and wisely. It is 
difficult to name one area where the fact that our data is 
inaccurate or variable does not affect our decisions. We 
are subject to variation in output, performance, and prices. 
Yet we have addressed variation only on the surface when 
making many of our decisions. We have historically used 
the averages of such "fuzzy" data in our plans and then 
made our plans somewhat fuzzy to compensate for it. 

The problem with addressing variation is that we rarely 
have put a price on it. In our efforts to reduce costs and 
modify production we have too often ignored the costs of 
controlling-and compensating for-variation. Yet we 
have many tools available to improve our management 
of variation in our inputs and production. I believe that 
we have opportunities in almost all areas of pig produc
tion to improve efficiency through the management to 
variation rather then simply improving average 
performance. 

When we look at pig production, the main aims of efficient 
production can be I isted as follows: 

• keep the barns full; 

• increase inventory turnover; 

• control costs: 

• improve quality and, thus, price; and, 

• keep it up. 

In all these areas, variation in inputs and production is a 
problem. We have difficulty keeping our barns as full as 
possible when there is variability in the rate at which ani
mals leave and enter the barn. This is especially a prob
lem in growing pig facilities where the supply can vary 
due to changes in reproduction, and output can vary due 
to changes in growth rates or targeted size at market. In 
addition, the variation in growth rates results in partially 
filled barns as pigs meet the targeted weight range for 

marketing. If the growth rates were more consistent we 
could increase the turnover of grow-finish barns 

Costs could also be decreased in a number of areas if we 
had less variability in performance and in price. Just imag
ine if all pigs had the same growth rates and the same 
carcass characteristics. Barns could be used more 
efficiently. Feed and other inputs could be refined and 
delivered at a lower cost. 

A large part of quality is also a reduction in variation. It 
can be argued that it is only when variation exists that 
there are quality concerns. Our challenge is first and fore
most to produce a consistent product, whether it is in 
backfat, size, or color. Marketing is much easier if the 
product is homogeneous. 

Once we have addressed the above points, we need to 
make sure that we can continue. This system must be ro
bust to handle the variable challenges that can occur. 
Whether it is hot weather, changes in grains, or changes 
in employees, the system should be able to handle most 
expected variation in inputs and still produce as expected. 

Thus our challenge is to measure not only variation but 
also the cost of variation to make intelligent interventions. 
We have always intuitively addressed variation in our 
decisions. However as systems become more complex and 
decisionmakers are further. removed from the barns we 
need to replace intuition with explicit methods. Unfortu
nately, many of the methods are more complex and have 
been used when comparing averages. It also demands 
greater knowledge of our databases and in some cases, 
additional information. Yet, the income opportunities are 
significant. Heore are some basic changes in production 
management that are useful in this approach. 

Measure variation 

It's a dangerous thing to think we know everything. 
-Jack Kuehler 

Most of our record-keeping systems focus almost entirely 
on measuring and estimating production averages. This 
is useful in many basic calculations but misses the oppor
tunity to allow us to reduce variation. Variation can be 
measured in a number of different manners; the classic 

68 1999 Allen D. Leman Swine Conference - General Session 



Makinf!. concrete decisions with ftlZzy dara: Putting a price on variation 

measure measure is standard deviation, which estimates 
the spread of a measure. Standard deviation can be use
ful, but we have other alternatives. For example, simply 
measuring the frequency of out of specification-this plus/ 
minus classification is easy to interpret and present to 
employees; it also focuses on the target rather then the 
current average. In fact it may be useful to focus on de
viations from the target rather than the average. 

In either approach, we need to measure at the correct level 
so that we can control the variability of inputs. This means 
that we should weigh individual pigs, often stop pooling 
sera, and measure more often. However, it does not mean 
that every pig should be measured. Sampling is a tech
nique that must be used as a discipline in all measures of 
production. 

Use opportunity costs 

See things as you would have them be instead of as 
they are. 

-Robert Collier 

Variation can define opportunities and thus the costs of 
not meeting those opportunities. The aim of production 
should be to maximize profits. This is not consistent with 
minimizing costs of production. In fact often minimizing 
the cost of production increases the amount of variation 
in productivity. If we have the ability to improve produc
tion-and the cost of doing so is less than the cost of not 
improving (the opportunity costs)-we should move for
ward. A useful exercise in this connection is to provide a 
pro forma statement of profits to calculate if all pigs placed 
in a grow-finish barn meet their targeted weight gain and 
carcass characteristics. We often do not meet this target 

as we have mortality, culls, and lightweight pigs. Yet it is 
only when we measure the potential profits that we can 
identify financially intelligent interventions that may, in 
fact, increase the cost of production. It is this "backwards 
view" that can improve quality of production as we re
duce variation. 

These opportunity costs can be quite large and virtually 
unrelated to the cost of production. For instance, in the 
grow-finish barn example, the difference between the 
margin over feed cost actually captured and the potential 
margin over feed cost is often in excess of $5 to $7 per 
pig placed. We need measures like this to begin to reduce 
opportunity costs. 

Compare the upsides and downsides 

Most plans are just inaccurate predictions. 
-Ben Bayol 

One of the basic problems with designing systems based 
on averages is that the costs of variation are often un
equally distributed between the upsides and downsides. 
This may take into account the opportunity costs of dif
ferent decisions, but it also demands that we simply un
derstand the criteria on which this system works. For in
stance, the output of sow units suffers a real upside/ 
downside imbalance. Over-production, by definition, can
not be addressed by the system and therefore we either 
have overcrowding or we need to market those pigs out
side of the system. Conversely under-production means 
that there is slack capacity in the system and that there 
are real opportunities to increase income. 

Figure 1 
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Figure 3 

Coefficient of Variation 

Moreover it is probably true that in many cases over-pro- the larger the loss. Figure 2 shows such a loss function 
duction in a particular week is achieved by 'robbing Pe- for a pig at time of marketing. The right arm models to 
ter to pay Paul.' If we do it in this way it becomes readily losses due to increases in backfat and demerits for that 
apparent that we should over-produce out of the sow units backfat and excess weight. The left arm quantifies the 
and also decrease the amount of output variation. Figure opportunity cost for shipping a pig before it has maxi-
1 shows an estimate of the cost of variation if the down- mized its margin over feed cost. 
side creates a cost of $60 per pig and the upside produces 
a benefit of $30 per pig. It shows a real cost of variation Define acceptable levels of variation 
that is often not addressed in our management plans. 

Only one thing is certain-that is, nothing is certain. 
An extension of this technique is to create a loss func- If this statement is true, it is also false. 
tion. In most cases the larger the deviation from the target -Ancient paradox 
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This is, for the most part, a financial decision. The 
difficulty in this decision is identifying methods of con
trolling variation. This is a relatively new area of research 
and needs much more work. Figure 3 show~ the relation
ship between the amount of variation and the lo~~ per pig 
~een on three different packer matrices. As we are reduc
ing variation, there i~ a reducing return for that effort. A 
good beginning point in many ca~es i~ to look at the 
inflection point a~ an initial target. In this ca~e it would 
be to get variation in pig weights at time of marketing 
down to a coefficient of variation of eight percent. A, we 
identifying method~ of controlling variation we can more 
adequately define acceptable variation. 

This can also be true in area~ where there i~ little IOfor
mation on the costs of variation. When we speak of ,ta
bility in di~ea~e patterns, it can be argued that the prob
lem is that there is some instability in input~. It is u~eful 
to look at parity profiles for different farrowing group,. It 
appears that instability in parity profiles can result in in
creased disease in the nursery. This instability in parity 
profiles can be the re~ult of a number of factor~ but vana
tion in week-to-week delivery of gilts is a major cau~e. 

Create simulations of the system 

Learning is not compulsory but neither i~ <;urvlval. 

-W Edwards Deming 

One of the greatest learning tools we have is ~Imply to 
use spreadsheets in a much more complex fashion. We 
have created a number of different models to design sys
tems and predict outcomes. If we switch from spread
sheets that simply take averages into account to those that 
allow for variable inputs, we will soon see some of the 
holes in our plans. Often upside/downside imbalances are 
best addressed in such models. But the next step is to com
bine sources of variation in such a model as the math
ematics of sources of variation is often poorly understood. 

It also allows sets to te~t the robustness of the 5ystem by 
modeling different ~cenario5 where things don't go a, 
planned. Location~ ~uch a~ reproductive di<;ease, change, 
in packer matrice~, and price swings are more ea~i1y 
viewed in a model such a:-. thi~. 

Allow for flexibility 

It depenc\~. 
-John Deen 

To create a robust plan we need to be able to addre<" dlf
ference5 over time and between farm~. We need to recog
nize the variability that is Inherent 10 pig production and 
cannot be changed-nor <;hould it be changed. Thu~ we 
need to have variation analY5is methods that take Into 
account both current variation and potential problem~. 

I have often gotten into trouble with clients and students 
who ask for a simple answer and I say, "it depends." We 
must take sufficient time to address and measure the vari
ables of concern before coming to an answer. Useful 
models such as those that produced the loss function in 
Figure 2 are not set in stone, as we have variable inputs 
like the price received for the pigs, the price of feed, and 
the production characteristic~ of the pigs. Some rules are 
only useful when we don't know anything about the ~ys
tem or the changes that have occurred. 

Thus the steps above are not an endpoint, but a process to 
improve. Such analyses are not inexpensive but the easy 
work has been done. For their improvement will take some 
extra work and investment. Yet the returns are there when 
we control variation and make some concrete decisions. 
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