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Sometimes, there is more truth in fiction than in publicly available accounts. This story by
Warren B. Powell, a leading researcher of real-time routing and scheduling models and fre-
quent consultant to the motor carrier industry, and Donald E. Mayoras, a senior transportation
executive and president of a trucking company, provides a view into the discussions many car-
riers undertake prior to adopting an optimization model. The account is too long to appear as a
single article and instead is being published in serial form. This is the sixth installment.

The cast: Dan Manning, President;
Tom Gorman, Chief financial officer;
Matt Peterson, Vice-president of opera-
tions; Ken Richards, Vice-president of
sales; Bill Johnson, Vice-president of man-
agement information systems; John
Breswick, Director, driver management;
Michelle Corwin, Director, customer ser-
vice; Larry Michaels, Director, driver dis-
patch; Walter McCormick, Consultant; and
Richard Merrick, Lead consultant, preci-
sion decision systems.

Allegheny Motor Carriers has been agoniz-
ing over the course of action to take to improve
their declining profitability. The president,
Dan Manning, has favored a more human ap-
proach, based on his belief in the principles of
total quality management. Others favored the
use of advanced satellite communication tech-

nologies to improve driver communication and
create a high-tech image of the company in the
marketplace. However, after carefully weighing
the different options, the company has chosen
to implement one of the new optimization
models for assigning drivers to loads. This
choice was favored strongly by Tom Gorman,
the chief financial officer, in part because it
was much cheaper than mobile communication,
and also because he felt that a lot of the prob-
lems could be traced to the inability of the
operations staff to handle the complexity of a
growing company. Since optimization models
tend to expose sloppy business practices, this
decision clearly took the most courage on the
part of the management team.

The company chosen to implement the opti-
mization model, Precision Decision Systems, is
a young startup recommended by Professor
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Walter McCormick. It features a new technol-
ogy that seems very promising. The lead con-
sultant on the project, Richard Merrick, has
been brought in to describe the process and get
Allegheny moving down the road to
profitability.

As project leader, Bill Johnson called a
meeting of the management team and the
project leader from Precision Decision Sys-
tems, Richard Merrick.

“As everyone knows, we have con-
tracted with PDS to install their optimiza-
tion system. Richard Merrick will be the
project manager. Rich has been doing this
type of work for about five years and has
developed what he says is the next gener-
ation in these optimization models. We're
not the first carrier to use the system, but
it’s fairly new, and it may give us an op-
portunity to leapfrog our competition. I
have had a chance to spend some time
with Rich, and his approach is certainly
different from the other vendors. I'd like
to use this meeting to give Rich a chance
to outline his strategy to all of you. I've
also invited Walter back to listen in and
keep Rich honest.” Walter was sitting
against the side wall in between Dan and
John Breswick. “Rich, it’s your meeting.”

Rich stood up and walked to the end of
the table where an overhead projector
stood. He flipped the switch and put up
an overhead transparency.

“First, I'd like to thank everyone for the
opportunity to outline our strategy. We're
pretty excited about our new systems, and
we are looking forward to the opportunity
for another successful implementation.

“The biggest challenge we face in imple-
menting optimization models and algo-
rithms for real-time operations is figuring
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out what the problem is. There are other
software packages out there that can do a
decent job of solving a well-defined prob-
lem. The difficulty is . . . your problem is
not well defined. As a rule, you are going
to have data problems, and you are going
to have trouble describing parts of your
business.”

Matt nodded vigorously. Bill put his
pencil down and turned toward Rich.
“What do you mean?”

“Well, a trucking company is a fairly
complicated operation. Aside from match-
ing drivers and loads, you have to manage
drivers, the pool of trailers, and the cus-
tomers. Your drivers are all different, and
your customers are all different. Individ-
ual loads are different. Your planners
know this, but they don’t even realize a lot
of what they have been doing on a routine
basis. You can’t possibly list all these is-
sues before the project starts. I doubt that
you can even list every piece of data that
is important to decision making.”

“What do you suggest?” returned Bill.

“Models have to get implemented in cy-
cles. You start with an initial guess of
what you think the problem is and try to
solve it. Your planners will have an easier
job of recognizing decisions they don't like
than of articulating how they actually
make decisions.”

Rich paused while everyone pondered
this and then continued.

“The juggling act is how smart to make
the model. If you make it too smart at
first, you won’t be able to discover what is
wrong.”

Bill leaned forward. “Now I am really
confused. The vendors make it seem like
the implementation is really easy. You
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make it seem like a lot of things will go
wrong.”

Richard was starting to warm up. “The
biggest difference between human beings
and computers is how they collect and
process data. Humans have developed
highly complex processes for collecting
and processing data. In particular, they ex-
cel at handling bad data. If they have to
pick up a load, and the date reads a
month ago, they know to disregard the
date. A computer can get really confused
by this. The computer may show a driver
as out of service, but the dispatcher just
talked to her, and knows she can be dis-
patched from her home. And how many
of your people conscientiously maintain
driver log hours on the computer?”

“We don’t need to,” Matt responded
weakly. “The dispatchers talk to the driv-
ers, and they resolve any log hour prob-
lems over the phone.”

“That’s just my point,” Richard re-
sponded. “Now, consider putting in a
computer model that can look at 500 driv-
ers and find a global optimum assignment
that optimizes all the assignments simulta-
neously.” He flipped to a new page and
started drawing a series of drivers and
loads (Figure 1). “Here’s what a network
model can do. Assume driver A is closest
to load 1, driver B is closest to load 2, and
so on.” He drew a series of lines connect-
ing drivers and loads. “Now you get
down to driver F who will arrive later in
the afternoon close to load 6 but can’t
cover the load because driver F won't ar-
rive in time to pick up the load. A net-
work model will be smart enough to use
driver E on load 6, and then assign driver
F to load 3, put driver C on load 1, put

INTERFACES 27:4
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Figure 1: A network model will assign drivers
to loads (dotted lines) to make it possible for
driver F to pick up a load, when the closest
load, 6, must be picked up before driver F is
available.

driver A on load 4, and leave driver B on
load 2.7

“That looks great!” interjected Tom.
“What's wrong with that?”

Richard continued patiently. “Imagine
what the dispatcher sees, trying to dis-
patch driver A. It makes sense to put him
on load 1, which also gets him home. Now
you are trading off getting driver A home
versus picking up load 6 on time.”

“But that’s exactly the trade-off we want
to make!” Tom noted, somewhat exasper-
ated.

“True, but the real problem with this as-
signment is that the pickup window for
load 6 is wrong. The customer service rep
put in a morning pickup because the ship-
per’s dock tends to be busier in the after-
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noon. But there is nothing wrong with an
afternoon pickup. The right assignment
was to leave driver A on load 1 and let
driver F cover load 6. The extra delay at
the shipper is OK, because he doesn’t have
the hours to move after the pickup, and
he’s just going to go to bed after he gets
the load.”

“So we need to fix the pickup window?”
pursued Tom.

“There is no way for the dispatcher to
know that the decision to put driver 1 on
load 3 was because of a bad pickup win-
dow for load 6.” Richard paused. This was
the critical issue with global network mod-
els, and he had seen problems with diag-
nostics at several companies trying to use
global optimization.

After thinking a bit, Bill picked up the
thread. “So the model is too smart?”

“That’s a good way to think of it. Actu-
ally, the model is not that smart, because
the data is wrong. It would be doing good
optimization if all the data were correct,
but the data never is. The problem is that
it is hard to know when the data is the
problem. If the tool doesn’t allow you to
identify data problems quickly and easily,
you are simply optimizing the wrong
problem.”

Richard continued, “The biggest source
of bad data is the loads themselves. Dis-
patch models optimize over the loads they
know about but can’t optimize the loads
they don’t know about.”

“But most of the systems forecast ship-
per demands,” interjected Bill.

Now it was Richard’s turn to be exas-
perated. “Forecasting is a word that is
used very loosely. For most people, fore-
casting means guessing at what loads a
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shipper will tender to the carrier and then
optimizing over these loads as if they re-
ally existed. This works well if you are re-
ally certain about the loads but poorly if
the loads may not actually materialize. A
way around this is to use a concept called
mathematical expectation, which considers
loads that might be called in, even if the
probability is low. This technique is more
sophisticated but requires so many ap-
proximations to get a tractable model that
it is not clear what you get in the end. In
addition, the most popular forecasting sys-
tems do not work at the level of an indi-
vidual shipper. They aggregate freight
into regions and then try to forecast the
aggregate, including shippers with differ-
ent equipment needs. The result is a lot of
sophistication with very little additional
value.”

“So what do you suggest?” Dan re-
sponded. He was growing impatient with
hearing about lots of issues that he didn’t
understand when he needed specific ac-
tions.

“Buying a quick fix is really tempting,”
Richard responded, “and I can understand
why a number of companies have found it
attractive. But the best approach is to
move in stages. Start with the simplest
system that brings value and use this sys-
tem to pull your data and work processes
forward. Initially, you will get poor solu-
tions because you have bad data. As you
chase these problems down, you will start
to identify places where you don’t like the
answer because the system isn’t smart
enough. When this happens often enough,
it is time to move to the next stages.”

Dan jumped in, “I like this. It sounds
like this approach will give my people

15

Copyright © 2001 All Righfs Reserved



POWELL, MAYORAS

time to adjust to the new system incre-
mentally, rather than in one big jump,
which they probably can’t make.”

“That's right,” added Matt. “I'm not
sure how quickly I am going to be able to
retrain my people to maintain DOT hours
(Department of Transportation regulations
on the number of hours a driver can
work), customer profiles, trailer pools, and
shipper forecasts.”

Bill was curious, “What are the different
stages?”

“That depends a little on you, but here’s
a rough outline” (Table 1). He flipped
open a new chart and started writing.
“Stage 1 is simply finding the best assign-
ment for each driver, taking into account a
lot of issues but ignoring other drivers.
Let’s call this local optimization.

“The second stage is limited global opti-
mization, where the cost of assigning
driver A to load 3 considers the cost of
bumping driver 3 off load 3 and onto load
4, which in turn bumps driver 4 off load 4
and onto load 5, and so on. It is possible
to limit how far this goes.” He stopped
and turned to the group and added, “. ..
but not using network models or linear
programming.”

Turning back to the easel, he continued,

Stage 1 Local assignment, with multiple
attributes

Stage 2 Limited to full global
optimization, matching only

Stage 3 Full tour formation for short loads

Stage 4 Forecasting for routine pickups

Stage 5 Statistical demand forecasting and

capacity management

Table 1: Building a system in stages permits
the organization to pull its data and work pro-
cesses forward as the system becomes more
sophisticated.

INTERFACES 27:4

“The end of stage 2 is full global optimiza-
tion, but only assigning a driver to one
load at a time. Stage 3 would consider op-
timizing full tours, where you can limit
how far the tours go into the future.”

“What do you mean by a tour?” Tom
asked.

“A sequence of two or more loads. If
you have short-haul freight or if you have
short segments because of relays or termi-
nals, you can actually assign a driver to a
sequence of loads.”

“Why wouldn’t you do that one at a
time? Just assign a driver to one load,
block that assignment, and then let the
model pick the next load.”

“Because it ignores sequencing,”
Richard responded. “Remember how these
models work. If you have five drivers and
eight loads, a model picks which loads to
move using such factors as revenue. So,
you run the risk of picking long loads be-
fore short loads, because they have higher
revenue. In fact, it might be better to do a
short load that might take only an hour
and then pick up the long load.”

He continued, “Stage 4 starts to consider
forecasting. My recommendation is to start
with simple forecasting, where the plan-
ners enter loads from the major shippers
that are pretty predictable. The problem
with this type of manual forecasting is
that it is time consuming. So, at stage 5,
we use statistical forecasting of shipper
demands combined with a capacity man-
agement system.”

“Do the stages have to go in that or-
der?” asked Matt. “It seems as if forecast-
ing is important. Do you really have to
wait until the end?”

“The answer to your question is no, but
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consider how long each stage takes to pull
off. Depending on your data quality, stage
1 may not take more than two or three
weeks. It can take much longer if you dis-
cover that you are missing key pieces of
data. You may have to change your
screens and databases and then change
your work processes to get the data into
the computer. I have seen companies that
have never gotten past this stage. Of
course, if you can't get this stage right,
then there is simply no point in continu-
ing. Your ability to get through stage 1 is
really an indication of the maturity of the
company.”

Tom smiled, but the others squirmed
perceptibly in their chairs. Bill in particu-
lar understood what was involved in get-
ting quality data into the computer. Matt
thought about the impact it would have
on his planners and dispatchers.

Rich continued, “Activating stage 2 in-
volves nothing more than turning a knob
on the package, but a small percentage of
the recommendations the computer makes
will be hard to understand. Of course,
most recommendations will still be pretty
obvious, even with the optimization. But
you don't need optimization to handle
those cases. It is the cases in which the op-
timization is doing its job that the recom-
mendations are difficult to understand.
Also, you don’t get rid of data problems
just because you got past stage 1.”

“How long will this stage last?” Matt
pursued.

“Again, it depends on how well you
cleaned up your data. You can start turn-
ing the knob on stage 2, allowing it to look
one leg away, then two legs, then three,
and so on. Once you get past three or
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four, you are finished. This whole process
might take only a week, but it could take
months. Again, it depends on you.”

“How about stage 3?” asked Bill.

“The importance of stage 3 depends on
the nature of your freight. If you have a
lot of short-haul loads, it's really impor-
tant. If you are mainly a long-haul carrier,
your longest tour is going to be two loads
out. That is, the model will assign a driver
to two successive loads.

“Stage 3 raises two basic issues, one
with data and one with operations. The
data problem is that you have to predict
when a driver is going to finish one load
so he or she can start another. If you have
short loads and you're trying to assign a
driver through a sequence of three or four
loads, then the main difficulty is predict-
ing load and unload times. Some shippers
get pretty backed up. If they don’t control
their dock well, then you can get delays of
several hours that are hard to predict.
Also, monitoring hours of service for a
driver becomes more critical in this type of
setting. On the other hand, if your loads
are longer and your tours typically consist
of only one or two loads, then these data
items won’t be so critical.”

“And the second issue?” prodded Matt.

“That has to do with committing drivers
to more than one load at a time. It is one
thing for the model to plan for drivers to
handle sequences of three loads, but that
doesn’t mean you have to tell the drivers.
Since the problem is always changing, you
might want to just give drivers their first
dispatches and let them call in after they
drop off each load.”

“That’s extra work for the drivers . ..,”
offered John Breswick.
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“Not if you use satellites.” interjected
Matt, still disappointed that the company
was not moving more quickly with satel-
lite communications.

John shot a look at Matt and continued,
“. .. also, it’s nice to tell the drivers what’s
in front of them, so they can plan their
work hours better.”

Rich joined the discussion, “Satellites
are a major technology for improving data
collection. You can use optimization meth-
ods effectively without satellites, but a key
piece of information is driver ETAs (esti-
mated times of arrival). If you don’t have
good ETA information and don’t want to
improve it with satellites, you will have to
institute other changes to get this data.
The model has to know about incoming
drivers, and it has to know when they will
be available.”

“So what about stage 4?” Dan asked,
trying to close the discussion.

“Stage 4 is the first forecasting stage.
You move to it when you start noticing
problems with recommendations the
model makes because of the freight it
doesn’t know about. Your first step is to
put in the loads that you know about.
These are not real loads, but they are ten-
dered to the model as if they are real
loads, except that you would still identify
them as forecasted loads. The main chal-
lenge here is changes to your screens and
database. If you plan for it now, you can
flip it on when it is time, so there is no de-
velopment delay. Right now, it is not on
the critical path. If you get the screens de-
veloped, then the main delay in activating
the feature is getting your planners and
customer service people to use the
screens.”

INTERFACES 27:4

Bill suddenly looked up with a
question. “Do we have to put in a new
model for each of these stages?” The po-
tential for escalating software costs was
starting to worry him. He was happy to
run the project, but the software would be
coming out of his budget.

“Up through stage 4, there is only one
model,” Rich reassured him. “For stages 1
through 4, you just change an input pa-
rameter. For stage 4, you need to make a
change on your end—it doesn’t affect the
model. For stage 5, however, you need a
new module.”

“Does that mean we have to replace the
first model?”

“No, the forecasting module operates in-
dependently and communicates with the
dispatch system. Moving to stage 5 takes
your company into an entirely new set of
issues and capabilities. You will be able to
anticipate shipper needs and forecast ca-
pacity. The outputs help the dispatch sys-
tem to prioritize loads, but they also drive
load acceptance, spot pricing, telemarket-
ing, and load solicitation. This really puts
the project into an entirely new phase.”
Richard stopped and looked around.

Sensing closure, Dan added, “Any more
questions?”

Sitting away from the table, Walter had
slipped John a slip of paper a few minutes
earlier, and now John looked up with a
question. “What I want to know is, how
does the dispatch model handle dual de-
generacy?”

Everyone turned and looked at him in
surprise. Walter tried to keep a straight
face, but John couldn’t hold it in. The
entire room broke into laughter.

(To be continued.)
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