


































Computers, Customer Communications and 

the Need For Human Intell igence 
Samuel J. Sackett 
Joy Reed Belt & Associates, Inc. 
P.O. Box 18446 
Oklahoma City, OK 73154 

"The human ingenuity which devised the computer in the first place 

can also devise a total communication process into which the computer 

can take its rightful place as a useful business tool." 

Use of Computer-Generated Communications 

During the past several years many, if 
not most, companies have found they can save 
time and money with computer-generated let­
ters. This is all to the good, but the com­
puter can generate problems as well as let­
ters in customer relations. 

Two reasons explain why the computer, 
which is supposed to improve communication, 
has in many cases corrupted it. One is that 
the computer is still new, and appropriate 
procedures for its use are still being de­
veloped. The other is that people put too 
much faith in the electronic system itself, 
forgetting the human beings who use it, and 
the other human beings who must deal with it. 

The situation is not hopeless, however. 
The human ingenuity which devised the comput­
er in the first place can also devise a 
total communication process into which the 
computer can take its rightful place as a 
useful business tool. 

In this article are three examples of 
communication problems which, if not actual­
ly created by the computer, were exacerbated 
by it. Two of the examples selected are in 
the area of credit and collections, and the 
third involves an insurance claim. The 
three cases are significant because they 
suggest specific steps which might be taken 
to improve communications between a busi­
ness and its customers. 

The goals of collections communications 
should be (1) to achieve voluntary compli­
ance with the request for payment, so that 
the delinquent account is brought current; 
and (2) to maintain desirable customer re­
lationships after the payment is made. In 
the two collections cases explained here, 

however, the computer-generated communica­
tions do not achieve voluntary compliance 
and maintain good relationships, but seem 
planned to provoke resistance, reluctance, 
and hostility. Indeed, a major gasoline 
company received the following letter from 
a customer who had received such an infuri­
ating collections communication: "You will 
get the pieces of our [credit] cards in the 
mail, we will continue to pay you as we get 
the money to do so until we have paid you 
off completely, and we will never buy anoth­
er drop of [your] or any other [of 
your products] as long as we live." This 
i s hardly the result the company wished for. 

Problem of a Third Party Credit Company 

The first example began on 3 February 
1986, when a notice was sent to a customer 
from Los Angeles concerning a past due bal­
ance of $53. While the business and the 
customer were both located in Oklahoma City, 
the firm had sold its accounts to a credit 
company in California. On 12 February the 
customer wrote a letter to the address on 
the notice explaining his situation and pro­
mising payment as soon as possible. 

On 13 February a delinquency notice was 
sent from Los Angeles. The customer made 
no response to this because it obviously 
crossed his 12 February letter in the mail . 

The customer heard no further word until, 
on 17 March, he received a telephone call 
from the Oklahoma City credit manager. The 
customer explained that he had written an 
explanation to Los Angeles. The credit man­
ager became angry and informed the customer 
that he should have written her instead. 
That day, the customer wrote the credit man­
ager, sending her a summary of the letter 
he had written to Los Angeles. 

18 COMPUTERS and PEOPLE for January-February, 1988 



• 

The customer became able to make payment 
on 25 March and sent a check for $27. Then, 
two days later, he sent an additional check 
for $26, which brought the account current . 
Bo t h checks were sent, as the collection 
notices instructed, to Los Angeles . 

You can imagine the fee l ings of the cus ­
tomer when , on 3 April , eight full days 
after he had sent the first check and six 
days after he had sent the second, he re­
ceived from the Oklahoma City firm a "Notice 
before Sui t ," falsely saying, "Repeated de­
mands for payment of t his just obligation 
have been ignored . " It was signed by a col ­
lection clerk. Not only had he paid the 
obligation in ful l, but he had previously 
written two letters and had spoken personal­
ly to the credit manager . When the customer 
telephoned to protest this notice, the col­
lec t ion manager was not in, but would call 
back the fo l lowing morning. 

The collection manager never did call. 
Perhaps she was too embarrassed by her mis­
take to face the customer . Instead, · the col­
lection clerk called to apologize, though at 
the same time indicated that it was really 
all the customer ' s fault anyway. 

This experience reveals eight specific 
communication problems, which may be divid­
ed into three categories: those which were 
directly originated by improper use of the 
computer; those which were indirectly asso­
ciated with the computer; and those which 
resulted from purely human error. 

A Poorly Planned Computer System 

Three of these problems arose because 
the computer system was badly planned, re­
vealing an attitude that simply having a 
computer is enough; intelligent use of it is 
unnecessary . 

• The computer network linking Oklahoma 
City and Los Angeles was poorly designed. 
Although the Oklahoma City firm had sold its 
credit accounts to the company in Los Angel­
es , there were no lines of communication 
whereby the credit company could transmit 
the information that it had received corres­
pondence from Oklahoma City customers. It 
would have been simple to build into the net­
work a method by which a computer operator 
in Los Angeles could have notified Oklahoma 
City of any communication received from a 
customer, simply giving the customer's ac­
count number and a numerical code indicating 
the type of communication . 

• Only ten days int ervened between the 
pas t due notice and t he delinquency notice . 
There was insufficient time bet ween notices, 
which gave the debtor inadequat e time for 
response . This was a prob l em in setting up 
t he ini t ial computer program. 

• No communication was sent from the book­
keeping department to the co l lection depart­
ment when the check was received, result ing 
in continued prodding of t he debtor aft er 
he had already met the reques t . This was a 
flaw in setting up the communication system 
within the Los Angeles office as we l l as be­
tween Los Angeles and Ok l ahoma City. The 
computer could have been programmed to send 
an automatic message from bookkeeping to co l ­
lections for every payment entered; the com­
puter could then have searched a list of ac­
count numbers in arrears and removed the ac ­
count from the l is t . In addition, the cred­
it company could have simultaneously noti­
fied its client of the receipt of payment. 

Customer Communications 
Without Human Intervention 

Three other problems did not arise from 
the design of the computer system itself 
but were instead associated with it indirect ­
ly. They reveal a common misapprehension 
that once a communication function has been 
turned over to a computer system, it has 
been adequately taken care of no matter what 
the computer communicates. 

• The past-due reminders sent from Los 
Angeles were poorly designed, since they con­
tained no indication of where responses oth­
er than checks should be sent. They needed 
a line saying that if there were any ques­
tions, customers should write or call the 
business in Oklahoma City . 

• Procedures were not set up to deal with 
a sufficiently wide range of responses . A 
procedure should have been deve l oped for 
debtors to follow if they wanted to request 
a delay, and a policy needed to be provided 
for helping debtors work out payment plans. 

• Where human contacts were involved, they 
revealed inadequate training of personnel to 
handle customer relations. While this has 
been a problem since well before the time of 
the computer, it has become more serious 
since many managers assume that once comput­
ers have been assigned the task of communica­
ting with customers, personnel don't need to 
know how to do it any more . 
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Unclear Lines of Responsibil ity 

The last two problems revealed by this 
case have been with organizations probably 
since cavemen banded together in tribes and 
will doubtless be with them for as far into 
the future as man endures. They have noth­
ing to do with the computer. 

• There were unclear lines of authority 
and responsibility within the collection de­
partment. Responsibility was given to a 
clerk for signing and mailing "Notices be­
fore Suit," although the clerk had no auth­
ority to determine whether those actions 
were correct . 

• The collection department personnel were 
unwilling to accept responsibility for hav­
ing made errors, probably because they were 
inadequately trained. 

Problem of Collect ion Effort 
Beyond Point of Payment 

The second example began on 10 March 1986, 
when a computer-generated letter was sent 
from the credit manager to the customer, con­
cerning a $40 past-due balance. One week to 
the day later the customer wrote a reply to 
the credit manager, explaining the situation 
and promising payment as soon as possible. 
Eight days later, on 25 March, the customer 
sent a check for $40. 

On the same day that the customer mailed 
the $40 check, a computer-generated letter 
was sent from the credit manager, informing 
the customer that the account would be as­
signed to someone from the collection depart­
ment unless payment was received within ten 
days. There was no problem in that alone, 
since obviously the payment and this letter 
crossed in the mail. But the form letter 
took no notice of the customer's 17 March 
reply. Ignoring that response generated in 
the customer the frustrated feeling that ef­
forts to communicate with the company were 
futile. 

On 31 March the customer called the com­
pany, and the matter was apparently settled. 
But then, on the following day, by now a 
full week after the customer had mailed pay­
ment, a computer-generated letter was sent 
from the credit manager to the customer, 
threatening to have the matter referred to 
an attorney and giving the customer the name 
of a "collection specialist," though the 
letter did not tell the customer what he was 
supposed to do with that name. 

On 4 April, by now ten days after the 
customer had mailed payment, the customer 
received a taped collection message via tel­
ephone late at night. The customer tried 
to call the company back that night, but he 
met with yet another tape recorded message, 
this one saying that the office was closed 
and would be open only during working hours 
(which are during the hours when most cus­
tomers are also working) and giving no oppor­
tunity to record a response. 

Weaknesses in Design of Computer Operation 

This example also reveals eight specific 
communication problems . Five of these are 
related directly or indirectly to the comput ­
erization of the company's customer communi­
cations. Four of the five problems are trac­
ed directly to the poor planning of the com­
puterization. 

• The collection effort continued beyond 
the point when the check was received, re­
sulting in antagonism of the customer. This 
happened because of weaknesses in the design 
of the computer operation. There was no com­
munication to the credit department when the 
check was received by bookkeeping, so that 
the credit department continued to prod the 
customer after he had already met the re­
quest. This problem could have been allevi­
ated, by the computer since it would be easy 
to send a message automatically from the 
bookkeeping department to the credit depart­
ment as soon as the check had been entered 
in the books. But when the computer system 
was planned, no one thought to provide this 
capability. 

• The telephone communication was taped so 
that no response was possible, resulting in 
frustration on the part of the recipient. 
This problem reflects the misuse of a comput­
er-operated automatic telephoning operation . 
The computer link to put telephone numbers 
into the operation was in place, but the 
link to take them out once payment was re­
ceived was missing. 

• There was inadequate time between com­
munications to the customer, allowing inad­
equate response time and leading to frustra­
tion of the customer. The harrassing tele­
phone call followed the threatening letter 
by only three days. This resulted from poor 
planning of the computerized operation. 

• The company's automatic answering ma­
chine, a rudimentary computer, was program­
med only to give messages. This frustrated 
the customer in any effort he wished to make 
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to reach accommodation. The machine should 
have accepted incoming communications. 

While not directly related to the design 
of the computer network within the company, 
two other blunders reveal again the perva­
sive attitude that once communication func­
tions have been assigned to a computer, no 
human supervision needs to be given them. 

• When the customer originally called the 
company to say he had paid, the person he 
talked with did not tell anyone else about 
the conversation. Therefore, efforts to 
bring the customer into compliance continued 
beyond the point where he had already com­
plied. The employee evidently felt that 
since the company had computers to take care 
of its communications, she didn't need to 
inform the relevant personnel that payment 
was sent. 

• The threatening letter contained the 
name of a collection specialist, but no in­
structions were given as to whom would ini­
tiate contact, leaving him perplexed and 
confused about what was expected of him. 
This suggests that it is not enough simply 
to have a computer send a letter; the letter 
must be intelligently written. 

Failure to Keep Customer in Mind 

Only two of the problems were totally un­
related to the computer, though they show 
the same kind of bad planning that went into 
the computer operation as well. 

• So many people communicated with the cus­
tomer that he had no way of knowing whom to 
contact. This bewildered him and caused him 
to feel that no matter whom he contacted, it 
would be the wrong person . 

• The office hours of the credit department 
were restricted so that it was frustrating 
for the debtor to try to make accommodation . 
though it is not necessary to make them into 
24-hour-a-day operations, credit and collec­
tions departments are so vital to the opera­
tion of large corporations that employee 
hours should be staggered to extend beyond 
the traditional nine to five. 

Problem of Unclear Billing 

The third example deals with an insurance 
claim. In this case the customer had pur­
chased hospitalization insurance. After the 
premium anniversary in February 1980 the pre­
mium was increased . In April the computer 
kicked out a quarterly premium-due notice for 

May which requested only the amount of the 
increment, not the total amount of the new 
premium. No explanation of the premium in­
crease or the amount of the invoice was in­
cluded. 

The customer was puzzled by the bill, 
which was much lower than he usually paid, 
but he paid it without question. He explain­
ed later that he thought perhaps he had made 
and forgotten a partial payment earlier, and 
that this invoice was for the difference be­
tween the erroneous payment and the correct 
one. 

When the bookkeeping department received 
the payment for May, finding it less than 
required, it canceled the policy for non­
payment . There was a delay of several weeks 
in sending out the notice of cancellation . 
During the first week in June the customer 
was in an automobile accident and was hospi­
talized with five broken ribs. He received 
the notice of cancellation while he was in 
the hospital. 

He called the company from his hospital 
bed. He was informed that his last quarter­
ly payment had been made in February, and 
consequently his coverage had expired 30 
April and the grace period had expired 31 May . 
No payment was possible on an accident which 
had occurred 3 June. 

The customer began a letter-writing cam­
paign which lasted for weeks . His only re­
plies were computer-generated letters saying 
that his po l icy had been cancelled for non­
payment . None of the letters even offered 
to refund the partial payment he had made 
toward the May premium . 

Eventually, not1c1ng that the company used 
a television celebrity in its commercials, 
the customer lobked up the celebrity's ad­
dress in "Who's Who in America" and wrote the 
star about his problem. The star transmitted 
the letter to a vice-president of the company, 
and an apology and payment were forthcoming . 
The incident also led the company to make 
changes in its computerized billing system, 
its computer-generated form letters, and the 
training of its employees to deal with cus­
tomer problems . 

No compensation was offered the customer, 
however, for the emotional distress that the 
delay caused him, or for the time and energy 
that he put into pleading his just cause. 
On the other hand, once the customer had re­
ceived payment for his claim, he allowed his 
policy to lapse and took hospitali zation cov-
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erage with another company. This outcome 
surely was not intended by his original in­
surance company. 

Misuse of Computer 

This experience reveals four specific com­
munication problems, three of which are more 
or less intimately related to misuse of the 
computer. One miscommunication especially 
strikes at the very heart of the problem. 

• There was a delay of several weeks be­
tween the receipt of the partial payment and 
sending out the notice of cancellation. It 
is often stated that one purpose of using 
computers is that they speed up the processes 
in which they are used. In fact, however, 
they often slow processes down. Efficient 
use of computer time requires that tasks be 
hoarded until a sufficient quantity of sim­
ilar tasks can be performed at the same time, 
using the same program. Businesses need to 
determine what tasks require speed, whether 
speed can actually be achieved by computeri­
zation, and if it can be achieved, what other 
computerized tasks will be delayed. 

Two other communication problems in this 
case are computer-related, though not so di­
rectly. 

• The May quarterly premium notice was bad­
ly designed. Instead of being notified that 
they needed to pay a higher premium for May, 
policyholders were notified only that they 
needed to pay the amount of the increment. 
As the company later admitted, many custom­
ers paid only the amount invoiced and had 
their policies canceled as a result. Fortun­
ately, most of them received the notice of 
their cancellation before they had an acci­
dent and were able to get the matter straight­
ened out. Some, however, simply found anoth­
er insurance company. Once again, the compu­
teri zed communications did not communicate 
adequately because adequate human thought 
was not put into their composition. 

• The computer-generated letters in the 
company's repertoire simply were not respon­
sive to this individual's case. Yet nobody 
was assigned the responsibility of determin­
ing whether they were relevant or not. 
There was an assumption that when the custom­
er had been sent a letter he had been com­
municated with, whether the communication 
was appropriate to the situation or not. To 
correct this the company should train its em­
ployees to identify letters that are not suit­
able for computer-generated response and to 
flag such letters for personal response. 

Inadequate Employee Training 

The fourth problem which this example re­
veals, while similar to the one just mention­
ed in that it involves employee training 
practices, cannot really be blamed on the 
computer. 

• As the company itself ultimately recog­
nized, it was not adequately training its em­
ployees to deal with customer problems. The 
procedures were too few and too rigid, and 
there was no procedure for an employee to 
follow when a situation arose that did not 
fit into one of the authorized procedures. 

Four Major Computer-Related Problems 

These three examples have four major com­
puter-related problems in common: 

1. The computerized communication was poor­
ly designed, giving too little information 
to the recipient. 

2 . While there were computerized lines of 
communication between Department A and the 
consumer and Department B and the consumer, 
there was no communication internally between 
Department A and Department B. 

3. The timing was bad . The computer was pro­
grammed to emit messages more rapidly than 
the customer could reasonably be expected to 
respond to them. 

4. The computer was provided with an inad­
equate number of responses and was not pro­
grammed to distinguish among types of cases 
so that its response would be appropriate. 

Obviously, any business which is already, 
or is planning to become, dependent on com­
puter-generated communications must success­
fully address these problems. No business 
can afford to lose customers because communi­
cations are poorly planned. A business must 
make sure that the communications are intel­
ligently designed, that adequate internal 
lines of communications have been established, 
that the timing of computer-generated corres­
pondence is appropriate, and that care is 
taken to program the computer so that it can 
distinguish adequately among types of cases 
and can select an appropriate response from 
a wide enough range. Solving these problems 
is especially important when a business uses 
the computer in credit and collections. 

Use of Credit Companies 

A recent development spawned by the advent 
of the computer has been the sale of accounts 
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receivables to credit companies. As comput­
ers have become more sophisticated and the 
continuous and rapid upgrading to achieve 
state-of-the-art has become increasingly ex­
pensive, many small (and even medium-sized) 
businesses have turned to large credit com­
panies. These larger companies can afford 
upgrading because they sell their services 
to many clients and thus have a lower cost 
per account than most individual firms can 
achieve. 

Sometimes these credit companies are the 
credit branches of large corporations, such 
as the General Electric credit operation in 
Atlanta, which handles credit and collections 
for many small companies all over the United 
States, or General Motors Acceptance Corpor­
ation, which performs similar services for 
GM dealers throughout the country. At other 
times these credit companies are maintained 
by banks, such as the Citibank branch in 
Baltimore, which until recently had taken 
over credit responsibilities for Radio Shack 
and other national clients; Security Pacific 
in California, which handles credit and col­
lections for used-car dealers and other busi­
nesses nationwide; and Ameritrust in Cleve­
land, which performs the same services for 
Firestone Tire and Rubber Co. and other maj­
or clients. 

The problems in credit and collections 
which are outlined here should be of serious 
concern to the clients of such credit compan­
ies, since not many customers distinguish be­
tween dissatisfaction caused by the company 
they bought the goods from and dissatisfac­
tion caused by the company which that com­
pany sold its credit accounts to. To take a 
purely hypothetical example, it is easy to 
imagine a customer of Firestone being badly 
treated by Ameritrust, becoming hostile, and 
deciding, "I'll never buy another Firestone 
ti re again as long as I live." In such a 
case the innocent would suffer for the crimes 
of the guilty. If it could be demonstrated 
that this occurred in any substantial number 
of cases , it is possible the client might 
even seek recovery of damages from the credit 
company . This possibility makes it important 
for the credit company itself to establish 
good communications with its clients' cus­
tomers. 

The Communications Audit 

The defense which credit companies and 
other businesses can utilize against genera­
ting customer antagonism in collection ef­
forts is the communications audit, a rela­
tively new service for businesses. The idea 

of a communications audit is to explore all 
aspects of a company's communications to see 
how they can be improved . 

One of the problems which can be detected 
by a communications audit is deficiency in 
the number and content of computer-generated 
letters. Most companies have far too few 
form letters to deal adequately with the num­
ber of different situations which arise. For 
example, many companies have only one series 
of collection letters, whether computer-gen­
erated or not. While every delinquent cus­
tomer is different, such customers generally 
fall into two main categories -- the dead­
beat, who is trying to escape payment alto ­
gether, and the honest customer who is doing 
the best he can to pay his debts but just 
needs more time to do so. 

The collector needs t o be tough with the 
first type, and it really doesn't matter if 
the company loses him as a customer . But if 
the collector treats the second type like the 
first, the company will alienate him and 
cause him to take his business elsewhere. A 
human being can easily judge which type of 
customer he is dealing with. It's much hard­
er to train a computer to make this decision, 
but it can be done. And once the decision 
has been made, the business needs a different 
series of letters for each type. 

In order to make this decision, the com­
puter must be programmed to search accounts 
for the criteria to determine which letter is 
appropriate. Such criteria should include 
the length of time the account has been open 
and the proportion of timely payments which 
have been made . If the account has been 
open many years and the proportion of timely 
payments is high, the company has a valued 
customer who should not be alienated or an­
tagonized by a series of computer-generated 
"get tough" letters. 

In this way and in other ways already sug­
gested, by the exercise of human intelligence, 
the computer can be harnessed to improve cus­
tomer relations. All too often, however, hu­
man ingenuity and tact are not employed in 
establishing computer networks and programs. 
The result is that businesses lose valued, 
and potentially valuable, customers. 
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Computing and Data Processing Newsletter 

UNDERGROUND EXPERIMENT ATTEMPTS TO 
MEASURE PROTON DECAY, REVEAL 
LIFESPAN OF UNIVERSE 

David S. A yres 
Argonne National Laboratory 
9700 South Cass Ave. 
A rgonne, IL 60439 

An 1,100 ton iron particle detector and 
sophisticated electronics are being assem­
bled in an underground laboratory de ep in a 
Minnesota mine, where an experiment is being 
conducted that could measure the lifespan of 
the universe. The experiment's major goa l 
is to learn whether nucleons (protons and 
neutrons found in the nuclei of atoms) decay. 
If they do, it will mean that all atoms in 
the universe will eventually disintegrate, 
although the process will take eons. 

Located one-half mile beneath the earth 
at the Soudan mine in Northern Minnesota, 
the particle detector (known as Soudan 2) 
consists mainly of finely segmented iron, 
interspersed with sensitive instruments. 
The detector is so large because nucleon de­
cay in a stable atom, such as iron, is ex­
tremely rare. Very large numbers of nucle­
ons, those located in the 1,100 tons of iron, 
must be observed if scientists hope to re­
cord the decay of several nucleons within a 
few years. 

The search for nucleon decay is conducted 
deep underground to shield sensitive detec­
tors from the rain of cosmic radiation that 
constantly bombards the earth's surface. On 
the surface, a small fraction of cosmic rays 
might give signals that look like decaying 
protons or neutrons . But the flux of cosmic 
rays is so high, and the expected rate of nu­
cleon decay so low, that it would be impossi­
ble to separate real decays from fake ones. 
By placing the experiment underground, the 
cosmic~ray flux is reduced 10,000 times or 
more. 

Underground, background radiation reach­
ing the detector will come from low, natur­
al radioactivity in surrounding rock and 
from cosmic neutrinos. These massless par­
tic l es are created by collisions bet ween cos ­
mic r ays and the earth's atmosphere and can . 
pass through the earth unimpe ded . !he ~arti­
cles and energies produced by neutrino inter­
actions inside a nucleon-decay detector are 
we l l-known and differ only in subtle ways 

from those expected from nucleon decay. Con­
sequently, a sophisticated detector is need­
ed to tell between nucleon decay and these 
neutrino interactions. The Soudan 2 detector 
will be able to search for nucleon decay that 
earlier experiments could not distinguish 
from background neutrino interactions. 

Participating in the experiment are high­
energy physicists from Argonne National Lab­
oratory, the University of Minnesota and . 
Tuft s University in the U.S . , and Oxford Uni­
versity and Rutherford-Appleton Laboratory in 
England. Argonne designed and built the de­
tector ' s electronics (including a computer 
system for data collection and storage), en­
gineered the structure to support the massive 
detector, and is assembling half of the de­
tector modules. Installation of the detec­
tor started in fall 1986, and data collection 
began in summer 1987. The detector is not 
expected to be fully completed for three or 
four years. 

Soudan 2 is an outgrowth of a smaller pro­
totype experiment. Soudan 1, built by Ar­
gonne and the University of Minnesota, paved 
the way by providing practical experience in 
building and operating a complicated particle­
physics detec t or deep underground. 

For Soudan 2, Argonne and Rutherford are 
each assembling half of the 256 five-ton mod­
u l es that make up the Soudan 2 detector . The 
Univ . of Minnesota and Oxford Univ. are build­
ing some of the main components. Tufts Univ. 
is building a shield to surround the 1,100-
ton main detector and signal the presence of 
cosmic rays. 

Soudan 2 is a " t racking calorime t er," a 
detector that both records the trajectories 
of particles passing through it and measures 
the energy each particle deposits. This dual 
capability provides enough information to 
distinguish between t he shower of particles 
produced when a nucleon decays and the show­
er produced when cosmic-ray neutrinos strike 
iron nuclei. 

The 1, 100-ton Soudan 2 calorimeter mass 
is made up pri marily of 1-meter-square, cor­
rugated stee l sheets, 1.6 millimeters thick . 
The s t eel is about 90 percent iron. The de­
tector will monitor iron nuclei in the corru­
gat ed steel for signs of nucleon decay. 

(please turn to page 27) 
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Brand - Continued from page 11 

produced so far. Andy Lippman: "The images 
should be perfect -- no artifacts." Walter 
Bender: "Some of the things we've done are 
presenting information, not selling it, not 
doing what an alert salesman does." 

Negroponte wants interactivity between 
humans and machines explored down to the 
finest nuance .... 

Player Pianos of the Future 

In the basement of the Media Lab is the 
world's finest player piano. It's a Bosen­
dorfer Concert Series grand, wired to record 
every imaginable nuance of the masters that 
are invited to play it. They go, their per­
formance remains. The Bosendorfer is a sig­
nal-and-noise approach to music. Minsky 
and Kay and some of the rest of the Vivarium 
researchers are intent on extending music 
research with computers to include meaning 

what they call "music cognition." 

Somewhat cognitive is Barry Vercoe ' s ro­
bot accompanist, which reads the same music 
you do and follows your live tempo, playing 
a superbly adaptive piano to your violin, 
for instance. Somewhat cognitive is David 
Levitt's music program, which can "learn" by 
imitating . Levitt observes, "It should be 
easy to say, 'Use the melodic/harmonic out­
line of this Bach motet, but resynchronize 
the voices with swing and syncopation, like 
this New Orleans dixieland polyphony' -- to 
see if it delights an audience acquainted 
with both genres." 

I got a better idea of what music cogni­
tion might mean talking to Tod Machover, a 
cheery young composer fresh from France ' s 
celebrated computer music center IRCAM (In­
sti tut de Recherche et de Coordination Acous­
tique-Musique), which is directed by the 
conductor-composer Pierre Boulez. At thirty­
four, Machover has an international reputa­
tion as an innovative composer of exception­
al talent. 

Composition's Like Living Organisms 

Machover wants to try embodying Marvin 
Minsky's Society of Mind in music. "One of 
my dreams for a long time has been to have 
compositions which are like living organisms." 
Machover would do this Vivarium-sounding 
task by devising "musical agents, primitives, 
each of them a musical tendency, a melodic 
shape or harmonic progression or tone color. 
The trick would be to set up an environment 
with some kind of constraint language where 
you could put those things in motion. You 

might just push a button and watch it be­
have, or it might be a performance system 
you could interact with this structure at 
any level of detail you wanted. Somewhere 
between improvisation and composition, it 
would be a very powerful way of using a com­
puter to allow amateurs to participate in 
the musical process in a way they've never 
been able to before." 

Machover began sculpting the air with 
symmetrical hand motions. "I imagine an in­
strument something like a potter's wheel . 
There would be this undulating surface. I 
could mold my sound and in real time I could 
hear those partials arrive and disappear." 

Concert hall s , he pointed out, need this 
kind of technology to head off the prohibi ­
tive economics of the business. A symphony 
can no longer be afforded when there are 
eighty musicians in a symphony orchestra, 
each getting $40,000 a year . Doing a pro­
gram a week, with twenty hours for rehears­
als, five hours per piece, they can't afford 
to try new music. In five hours of rehearsal 
you can't even get the notes right for a new 
twenty-five-minute composition. No wonder 
movie and television scores are now composed 
and performed on computers by lone musicians 
like Vangelis or Jan Hammer. 

Interactive music might help cure the 
passivity that music-reproduction technology 
has brought. Machover: "Music shouldn't be 
a spectator sport, but it's become complete­
ly passive. Most of us now experience music 
not even by going to concerts but by putting 
on a record or CD. In previous centuries 
most people played piano. When something 
new came out, you 'd get the sheet music and 
play through it. You got your hands on it. 
You can't play a new Frank Zappa or Boulez 
piece on the piano, even if you 're Pierre 
Boulez. I think we've lost something major." 

Since my time at the Media Lab, Tod Mach­
over has emerged from the shadow of the Vi­
varium project and is setting in motion a 
very strong music research center at the Lab. 
Among other things it is arranging public 
performances in a cavernous five-story space 
in the middle of the Wiesner Building called 
the Experimental Media Facility, which Mach­
over now directs .... 

Humanism Through Machines 

Computerists in general and Media Lab re­
searchers in particular have a conspicuously 
unscientific relationship with their ma­
chines and programs. They anthropomorphize 

COMPUTERS and PEOPLE for January-February, 1988 25 



freely. A program is said to "know" about 
this and that; the machine needs a minute to 
"think" about certain kinds of problems; if 
malfunctioning, it may be described as "sick." 
Everybody knows better, but there's some­
thing comforting in the practice, and it 
bends research in the right direction. 

Allison Druin, the Vivarium student wi th 
an art rather than programming background, 
would implore her workstation computer when 
something wasn't coming up right, "Come on, 
be nice to me!" Programmers nearby would 
roll their eyes, but in effect the Media 
Lab as a whole is insisting, "Come on, be 
nice to her!" and it applauded her building 
a huge furry computer interface with a l ap , 
a face, and a personality . 

Negroponte's goal is "ultra-personali zed 
intimate technology -- everything made to 
order." In Jay Ogilvy's terms, Media Lab 
devices are the opposite of industrial ma­
chines. Their function is not the produc­
tion of same-same-same, but the end less cre­
ation of a "different different difference, 
because if it's not different, it's not in­
formation." The idea is not to arrive at 
variety as rich as the variety of human be­
ings, but to start from there and expand 
even further. 

The Media Lab is inventing the technology 
of diversity. Some ins titutions tha t enjoyed 
industrial-style uniformity will no doubt 
regard it as the technology of perversity. 
That happened with personal computers -­
corporations fought th em, unions fought them, 
the Soviet Union still is fighting them. 
But personal computers were a technology of 
separation originally; almost a survivalist 
mentality surrounded them. Current Media 
Lab technology enhances connectedness, yet 
it also manages to enhance autonomy. Kids 
at Hennigan School help each other mor e now, 
but the variety of s tudent behavior there is 
also demonstrabl y greater since Seymour Pa­
pert' s computers showed up. A player-listen­
er of a Tod Machover piece of living music 
will be joined to the composer closer than 
wi th any other music form, but each listen­
ing-performance will be unique. 

Connecting, diversifying, increasing hu­
man complexity rather than reducing it -­
these are instruments of culture. 

As a university enterprise and an expres­
sion of an ethical vision, the Media Lab 
seems already to be a clear success. It's 
too early to tell whether it will be one of 
the great laboratories like Wiesner's RLE, 

Edwin Land's Polaroid, Xerox PARC, Los Alamos 
during the war, or Britain's National Insti­
tute for Medical Research, but in the terms 
of the bet made by the Lab's sponsors, they 
got a win. The Lab is doing a spectacular 
job of whetting appetites for juicy new tech­
nologies, as they hoped. 

I was charged, in doing this book, to help 
the Lab think about what its emergent academ­
ic discipline might be, and in that I've 
failed completely. What would you call it, 
"The Department of C&C"? Maybe someone will 
coin a word for the new activity that joins 
communicating and computing, and that's what 
it will be the department of. Pragmatically, 
I suppose, the proof that it's a department 
of something will be when other universities 
and colleges have one too, whatever they 
name it. Such departments are likely to 
vary a good bit, to be fuzzier, less turf­
bound, more collaborative than the staider, 
steadier disciplines. They're apt to be ef­
fectively the Department of New Stuff, part 
of the parent institution's dazzle factor, 
like sports. Having failed in my charge, it 
suits me fine if the uncertainty continues 
indefinitely. This is the grand intellec­
tual discipline of Mumble Media Mumble. 

"I began to think of communications as 
one big set of things," said Jerome Wiesner. 

As for the media lab of the world, some 
serious choices are in the process of being 
made. A major one is whether human individ­
uals will be the experimenters in the world 
lab or the experimentees, users of the fu­
ture or mere consumers of the future. It 
will take a long political, economic, and 
technological process to work that out, but 
we can decide now which way we want it to go. 

It seems the question "How will we direct­
ly connect our nervous systems to the global 
computer?" may have an answer. If Nicholas 
Negropon~e's Media Lab has any say, we'll 
connect to the global computer exactly the 
way we connect to each other, through full­
bodied, full-minded conversation. The world 
as we communicate with it does not have to 
be overwhelming. It can be an old friend. 

I would add one further requirement for 
properly humanistic machines. The most ethi­
cal of all tools are tools of adaptiveness, 
tools that make tools, tools that remake 
themselves. Our machines have to welcome us 
inside them and help us hack around in there. 
A world of experimenters equipped with such 

(please turn to page 27) 
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Zorpette - Continued from page 3 

nals from a surface ship. But the Naval Sur­
face Weapons Center in White Oaks, Md., is 
sponsoring a project just under way at Texas 
A&M University to develop an electronic con­
troller smart enough to guide an autonomous 
underwater vehicle through complex missions 
with only occasional outside help. 

Communication With Satellites From Ocean Deep 

A vehicle that needs little external guid­
ance would avoid the problems of communica­
ting under water. Since high-frequency radio 
waves cannot travel through water, designers 
have to rely on acoustics, which are far from 
ideal; messages must be sent relatively slow­
ly and communication with airborne or orbit­
i ng controllers is impossible. 

Within the next decade, however, the Navy 
may have the technology to enable submarines 
deep beneath the waves to communicate with 
sate llites or airplanes. Laser light in the 
blue - green region of the spectrum penetrates 
seawater much better than other colors of 
laser light. The Navy no longer discusses 
its work in blue-green laser communications, 
but the Defense Advanced Research Projects 
Agency in Arlington, Va ., began working on 
a blue-green laser system two years ago, 
according to a Pentagon report issued at the 
time. The system was to be tested this year. 

Effective Surveillance System 

An unmanned vehicle equipped with a blue­
green laser and a sophisticated controller 
wou ld make an effective surveillance system, 
Navy contractors say . Released in Scandina­
vian waters, for instance, it could keep tabs 
on Soviet submarines, identifying them from 
the unique sound their propellers make. 

A surveillance vehicle might follow a 
Soviet sub, using sonar to determine its 
class, speed and bearing . Then, with the 
blue-green laser, it could beam the data to 
an orbiting satellite that in an instant 
would relay the Soviet sub's location, course 
and identification to naval intelligence in 
Washington. 

Based on an article in the Boston Globe, Oct. 19, 1987 . Copy­
right 1987 by Gl enn Zorpette; reprinted with permission, and 
courtesy of the Boston Globe. 

Brand - Continued from page 26 
tools can always do the right thing about 
the roster of technological futures being 
offered at any time: invent better ones. 

Workers of the world, fan out .... 

Based on excerpts from Chapters 1, 3, 6 and 13 of The 
Media Lab: Inventing the Future at MIT by Stewart Brand ; 
copyright 1987 by Stewart Brand. Pub I ished by, and used 
by arrangement with, Viking Penguin Inc., 40 West 23rd St., 
New York , NY 10010. 
Editor's Note: Copies of this interesting book are available 
from the publisher, care of Dept. CMR-CPML. 

CACBOL - Continued from page 28 

The LAN and Wide Area Networks (WANS) 
Integration of LAN and WAN 
Software concerns/Internet protocols 

Ne twork Design Considerations 
Wire and cable distribution practices 
Coordination and planning 
Management requirements 
Configuration of the various servers 

Planning and Integration -- Case Studies 
Multiple building 
Multiple media -- baseband/broadband 

hybrid systems 
Multiple media baseband/fiber optic 

des ign 
PABX decisions vs. LAN 

Trends and Issues 
Status of standards of development 
The twisted wire LAN -- is it a reality? 
Successful LAN management 
Security issues 

LAN Product Comparisons 

(Source: Catalog of Seminars and Conferences, 
November 1987 through March 1988, issued by 
Digital Consulting, Inc., 6 Windsor St., 
Andover, MA 01810) Q 

Newsletter - Continued from page 24 

When the steel sheets are stacked verti­
cally, the corrugations line up to form long 
hexagonal channels . Each channel holds a !­
meter-long, hollow "drift tube," 1.6 centi­
meters in diameter and made of a special 
plastic called Hytrel. Two hundred forty 
steel sheets are stacked to a height of 2.5 
meters to form a module weighing about 5 me­
tric tons and containing 7,600 drift tubes. 
The full-sized detector will comprise 256 of 
these modules. 
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The Computer Almanac and 

Computer ~Book of Lists -
lnsfalment 57 

Neil Macdonald, Assistant Editor 

60 TOPICS IN A ~F,MINAR "LOCAL AREA 
NETWORKS: SELECTION AND IMPLEMENTATION" 
(List 880101) 

The Evolution to LANS (local area networks) 

Data Communications Basics 
Communications systems 
Techniques and systems 
Switching concepts 

Local Area Networks and the User 
The rapid growth of LANS 

- The 1980s: The decade of the LAN 
- a review of the major players 

Inhibiting forces 
the controversy -- baseband, broad­

band or twisting pair cabling 
- PBX vs. LAN 

The stages of LAN implementation 
- design approaches 
- integration of systems 
- practical cabling aspects 
- system requirements -- planned approach 
- establishing objectives and planning 

your system 
The server 

Technology and Design Issues 
Topology discussions 
Media 
Frequency allocation and media 

- twisted pair wiring plans -- IBS & AT&T 
- baseband coaxial systems 
- fiber optic implementations 
- hybrid systems 

The control and access techniques/token 
passing techniques 

- the IBM token passing systems 
- MAP (manufacturing automation protocol), 

TOP (technical office protocol) 
- Carrier Se!!Se Multiple Access (CSMA) 
- Ethernet and comparable techniques 

Switch-Based Networks -- A Review 
Da_ta switches 
PABXs and LANs 
Voice/d-ata i~tegration and PABX 

Local Area Network Applications 
Office automation 
Information distribution 
Factory automation 
·Personal c-omputers 

I 

(please turn to page 27) 

Games and Puzzles for 
Nimble Minds and Computers 

NUMB LE 

Neil Macdonald 
Assistant Editor 

A "numble" is an arithmetical problem in which: dig­
its have been replaced by capital letters; and there are 
two messages, one which can be read right away, and a 
second one in the digit cipher. The problem is to solve 
for the digits. Each capital letter in the arithmetical 
problem stands for just one digit 0 to 9. A digit may 
be represented by more than one letter. The second 
message, expressed in numerical digits, is to be trans­
lated using the same key, and possibly puns or other 
simple tricks. 

NUMBLE 8801 

H A L F 

* T H E 
N = U 

R E N L G 
G=O 

L s I T E 
S = R 

F L F F 

T E R E A 0 

4609 26134 70516 754827 

MAXIMDIDGE 
In this kind of puzzle, a maxim (common saying, prov­

erb, some good advice, etc.) using 14 or fewer different 
letters is enciphered (using a simple substitution cipher) 
into the 10 decimal digits or equivalent signs, plus a few 
more signs. The spaces between words are kept. Puns 
or other simple tricks (like KS for X) may be used. 

MAXIMDIDGE 8801 

,}'o \) L\. l-jJ 
.J 

SOLUTIONS 

NUMB LE 8711: People are complicated. 
MAXIMDIDGE 8711 : He who is small for the big is big 

for the small. 

Our thanks to the following people for sending us 
solutions: Leon Davidson, White Plains, NY- Numble 
87 l I , Maximdidge 87 11 ; T.P. Finn , Indianapolis, IN -
Numble 87 1 I , Maximdidge 87 11 . 
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