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GOOD RESEARCH AND ‘SELLING IT " MATTERS

| believe that if you want to change your localiatton take personal action, but if

you want to change the world create ideas — and#@egs take the majority of the

action. This notion that ideas and thus theorytnegessarily good theory — can have
a profound impact can be seen in the work-life afstmeconomists — and social

scientists — who chose academia over activism. @&waéd theorising, we assure

ourselves, matters as the direction of activisn wmivitably be shaped by some

theoretical notion (I include herein notions of @dy). So is activism a waste of time

for the ‘serious’ academic?

Recent events across the world indicate that thisot the case: From the financial
bail-out packages and the successful U.S. Presadlertampaign to this winter’s

student occupation at the New School itself, astivimatters. But in common for all
these instances of activism there are two thingarit to draw out.

First, there is an underlying idea which underpthtiee actions. The financial bail-
outs have been shaped by a mixture of belief ie fmearket efficiency and the
(rekindled) idea that government should have a $wmd fiscal approach to the
market. The U.S. president elect had a campaignoru@ notion of social justice
through active government involvement, while thesmN®&chool occupants believed
that a university should be run for students aratlamics first and foremost.

Secondly, the action taken has been led by people mvay not necessarily have
invented the theory or idea in question, but theb® have actively contributed to
them in public and in academic life. The finandall-out in the UK was shaped by a
prime minister who had been Chancellor of the Egdlee for ten years and the U.S.
package eventually fell to established academidspaticy makers, after a brief half-
life in congress as a seven page document. The pteSident elect has been a
constitutional lawyer and has run a campaign basesharing his ideas and allowing
independent campaigners open access to theira@iedtitabases — probably a first in
the U.S. The New Schoolers at the front of thegstst were students who are active
in student governance and in social rights movement

The parallel of the ‘activist academic’ continudswe consider the influential
economists of recent history. Two of those big nauare John Maynard Keynes and
Milton Friedman. Keynes worked in the UK Treasunyiding war-time policy and
published frequent articles in the popular presd ais own academic journal.
Friedman published books and produced TV programdsaated as economic advisor
/ mentor to a range of government heads (includingustus Pinochet in Chile) so
activism has a role to play, but one type of astivinstigates local change, a different
type can change the world.

Friedman was part of abolishing conscription in th® and Keynes affected UK
policy directly, through their actions, but theyadiged the world by spreading their
ideas far and wide. The lesson is you need outgtyour thoughts. This includes
academic journals, but if we are trying to createwdedge and affect change, we
need to share our ideas with as wide an audienpesssble. This means we have to
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‘sell’ our research to the reader, and make surehawgee as wide a readership as
possible.

Before there is a backlash against the notion elling)’ research, let me explain
myself. First off, it can’t be that bad a thing,vas are alllreadydoing it. Whenever
we submit an article for a journal, the first aisnai catchy title, the second is to write
an abstract which will interest the reader — we seling our story so to speak.
Similarly when we give job talks and present in thtang university seminars, or
twenty minute conference slots, we are selling rsearch. Ultimately one cannot
cover all the technical detail of 6 months reseat 40 pages of material in a 20
minute conference presentation — and one shouldiitit we try to convince and
interest the audience in our work. We are alreaylihg’ our research; | am just
suggesting you aim for a bigger audience...

Take a page out of Keynes and Friedman’s book aednewspapers, books and
media to put your ideas out there. This is impdréanot every social scientists work
will change the world — sorry to say so — but yam enake an impact if you are able
to put your thoughts to a large number of peoplémately social change is affected
by attitudes and notions across society, and motugfh the shouting of single voices.
Joe Stiglitz in recalling his first visit to Chire@nfronted this issue head on. In China
his publisher had no distribution agreement, batduoks were on every book-store
shelf. In wondering whether he should report tHeggjarism, he asked himself if it
was “better to be paid and ignored, or pirated aidkly read?” He never filed any
complaints, and why should he? He suddenly hadilli@n extra listeners.

Of course not every idea is brilliant and not evemgory warrants academic
publication or public disbursement. This is whewmod) research comes in. If the
theoretical contribution is not novel and thoroygékplored, it will not be published
in academic journals, and will not be interestimy future generations of social
scientists. Similarly if the core of your work doest coincide with theeitgeist it is
unlikely to capture the public imagination or irdhce policy. Almost every social
scientist will agree with the first statement andhe will balk at the latter proposition.
For those who balk | recommend a look at MiltoreBrman’s first 20 year academic
track record. Friedman published widely with littal policy effect. It was only in
the 60’s and late 70’s as the economy changed anatctively promoted his views
through the media that Friedman’s monetarist retiariucame about. That revolution
IS no testament to the validity or sustainabilifyhis ideas, but is a definitive indicator
of how important it is to publicly promote your e a lesson Friedman retained till
the end. It is also an indicator of how importansito capture the mood of the times
and understand current events. We are taking tibeard in launching a blog on our
site, to follow events and new research.

On research however, | must close with the sigh Ereardre McCloskey has on her
wall: “Indente alte in gubernando” or ‘aim highsteering’. Be ambitious; aim for the
highest possible standard of scholarship and nleeeafraid to think big and ask big
questions. Remember: What you do is importantybuthave to convince everyone
else of this too.

Benjamin H. Mitra-Kahn, Chief Editor
benjamin@ Journal.com
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Y OU AND Y OUR RESEARCH

Richard Hamming

Transcript by J.F. Kaiser

ABSTRACT

At a seminar in the Bell Communications ResearchoGuoia Series, Dr.
Richard W. Hamming, a Professor at the Naval Padtgate School in
Monterey, California and a retired Bell Labs sdsmtgave a very
interesting and stimulating talk, “You and Your Rasch’, to an overflow
audience of some 200 Bellcore staff members antbigsat the Morris

Research and Engineering Center on March 7, 1986. télk centered
on Hamming’'s observations and research on the iquestVhy do so

few scientists make significant contributions andsany are forgotten in
the long run?” From his more than forty years operience, thirty of
which were at Bell Laboratories, he has made a mundf direct

observations, asked very pointed questions of 8sterabout what, how,
and why they did things, studied the lives of greaentists and great
contributions, and has done introspection and etudiheories of
creativity. The talk is about what he has learmeterms of the properties
of the individual scientists, their abilities, tsgiworking habits, attitudes,
and philosophy.

l. I NTRODUCTION, by Alan G. Chynoweth

Greetings colleagues, and also to many of our folwokeagues from Bell Labs who,
| understand, are here to be with us today on whegard as a particularly felicitous
occasion. It gives me very great pleasure indeadttoduce to you my old friend and
colleague from many many years back, Richard Hamyon Dick Hamming as he
has always been know to all of us.

Dick is one of the all time greats in the mathensatind computer science arenas, as
I’'m sure the audience here does not need remintiegeceived his early education
at the Universities of Chicago and Nebraska, arndhgo Ph.D. at lllinois; he then
joined the Los Alamos project during the war. Aftards, in 1946, he joined Bell
Labs. And that is, of course, where | met Dick —ewH joined Bell Labs in their

" | would like to acknowledge the professional efodf Donna Paradise of the Word Processing
Center who did the initial transcription of thekiflom the tape recording. She made my job of egliti
much easier. The errors of sentence parsing anctymtion are mine and mine alone. Finally | would
like to express my sincere appreciation to Richdadnming and Alan Chynoweth for all of their help
in bringing this transcription to its present relaléastate.
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physics research organization. In those days, we imethe habit of lunching together
as a physics group, and for some reason this &régilpw from mathematics was

always pleased to join us. We were always happlyatce him with us because he
brought so many unorthodox ideas and views. Thasehes were stimulating, | can
assure you. While our professional paths have eenhvery close over the years,
nevertheless I've always recognized Dick in thdshaf Bell Labs and have always
had tremendous admiration for what he was doitigink the record speaks for itself.
It is too long to go through all the details, bet ine point out, for example, that he
has written seven books and of those seven bookshvikll of various areas of

mathematics and computers and coding and informa#tieory, three are already well
into their second edition. That is testimony indéethe prolific output and the stature
of Dick Hamming.

| think I last met him - it must have been about years ago — at a rather curious
little conference in Dublin, Ireland where we wé@h speakers. As always, he was
tremendously entertaining. Just one more exampleeoprovocative thoughts that he
comes up with: | remember him saying, “There areelengths that people cannot
see, there are sounds that people cannot heamaylde computers have thoughts
that people cannot think.” Well, with Dick Hammirgyound, we don’t need a

computer. | think that we are in for an extremetlyeetaining talk.

1. THE TALK

It's a pleasure to be here. | doubt if | can liy@to the Introduction. The title of my
talk is, “You and Your Research.” It is not aboutmaging research, it is about how
you individually do your research. | could giveadkton the other subject — but it's
not, it's about you. I'm not talking about ordinaryn-of-the-mill research; I'm
talking about great research. And for the sake edcdbing great research [l
occasionally say Nobel Prize type of work. It doekave to gain the Nobel Prize, but
I mean those kinds of things which we perceive sagaificant things. Relativity, if
you want, Shannon’s information theory, any nuntdfesutstanding theories — that’s
the kind of thing I'm talking about.

Now, how did | come to do this study? At Los Alamosas brought in to run the
computing machines which other people had got gost those scientists and
physicists could get back to business. | saw | wastooge. | saw that although
physically | was the same, they were different. Aacput the thing bluntly, | was
envious. | wanted to know why they were so differeam me. | saw Feynman up
close. | saw Fermi and Teller. | saw Oppenheimsaw Hans Bethe; he was my boss.
| saw quite a few very capable people. | becameg Vterested in the difference
between those who do and those who might have done.

When | came to Bell Labs, | came into a very prdhecdepartment. Bode was the
department head at the time; Shannon was there trerd were other people. |

continued examining the questions, “Why?” and “Wikahe difference?” | continued

subsequently by reading biographies, autobiograplasking people questions such
as: “How did you come to do this?” I tried to fiodit what are the differences. And
that's what this talk is about.
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Now, why is this talk important? | think it is imgant because, as far as | know, each
of you has one life to live. Even if you believergincarnation it doesn’'t do you any
good from one life to the next! Why shouldn’t yoa dignificant things in this one
life, however you define significant? I'm not going define it — you know what |
mean. | will talk mainly about science because thathat | have studied. But so far
as | know, and I've been told by others, much oatvhsay applies to many fields.
Outstanding work is characterized very much theesammay in most fields, but | will
confine myself to science.

In order to get at you individually, | must talk tine first person. | have to get you to
drop modesty and say to yourself, “Yes, | woulcelito do first-class work.” Our

society frowns on people who set out to do reallgdywork. You're not supposed to;
luck is supposed to descend on you and you do tgreays by chance. Well, that’s a
kind of dumb thing to say. | say, why shouldn’'t yset out to do something
significant. You don’t have to tell other peoplejttshouldn’t you say to yourself,

“Yes, | would like to do something significant.”

In order to get to the second stage, | have to drogesty and talk in the first person
about what I've seen, what I've done, and what he&ard. I'm going to talk about
people, some of whom you know, and | trust thatrwive leave, you won’t quote me
as saying some of the things | said.

Let me start not logically, but psychologicallyfind that the major objection is that
people think great science is done by luck. Itlsaamatter of luck. Well, consider
Einstein. Note how many different things he didttheere good. Was it all luck?
Wasn't it a little too repetitive? Consider Shannéte didn’'t do just information

theory. Several years before, he did some othed ¢fuags and some which are still
locked up in the security of cryptography. He didny good things.

You see again and again, that it is more than loing from a good person. Once in a
while a person does only one thing in his whole, l&ind we’ll talk about that later,
but a lot of times there is repetition. | claimtthack will not cover everything. And |
will cite Pasteur who said, “Luck favors the pregghmind.” And | think that says it
the way | believe it. There is indeed an elementuck, and no, there isn’t. The
prepared mind sooner or later finds something ingmbrand does it. So yes, it is luck.
The patrticular thing you do is luck, but that yausbmething is not.

For example, when | came to Bell Labs, | sharedféine for a while with Shannon.
At the same time he was doing information theorwak doing coding theory. It is
suspicious that the two of us did it at the sanaegland at the same time — it was in
the atmosphere. And you can say, “Yes, it was TudGk. the other hand you can say,
“But why of all the people in Bell Labs then wehmse the two who did it?” Yes, it is
partly luck, and partly it is the prepared mindt lpartly’ is the other thing I'm going
to talk about. So, although I'll come back severare times to luck, | want to
dispose of this matter of luck as being the sakeron whether you do great work or
not. | claim you have some, but not total, contreér it. And | will quote, finally,
Newton on the matter. Newton said, “If others wothlohk as hard as | did, then they
would get similar results.”



NSER3(1) — Articles

One of the characteristics you see, and many pdw@de it including great scientists,
is that usually when they were young they had ieddpnt thoughts and had the
courage to pursue them. For example, Einstein, adwe around 12 or 14, asked
himself the question, “What would a light wave Idiée if | went with the velocity of
light to look at it?” Now he knew that electromatjio¢heory says you cannot have a
stationary local maximum. But if he moved alonghatite velocity of light, he would
see a local maximum. He could see a contradictidtineaage of 12, 14, or somewhere
around there, that everything was not right and tine velocity of light had
something peculiar. Is it luck that he finally desh special relativity? Early on, he
had laid down some of the pieces by thinking of frgments. Now that's the
necessary but not sufficient condition. All of thegems | will talk about are both
luck and not luck.

How about having lots of ‘brains?’ It sounds gobthst of you in this room probably
have more than enough brains to do first-class wBuk great work is something else
than mere brains. Brains are measured in varioys.wa mathematics, theoretical
physics, astrophysics, typically brains correldtes great extent with the ability to
manipulate symbols. And so the typical 1Q testpsta score them fairly high. On the
other hand, in other fields it is something difféiteFor example, Bill Pfann, the
fellow who did zone melting, came into my officeeoday. He had this idea dimly in
his mind about what he wanted and he had someiegsait was pretty clear to me
that this man didn't know much mathematics and lasnit really articulate. His
problem seemed interesting so | took it home axdadiittle work. | finally showed
him how to run computers so he could compute his awswers. | gave him the
power to compute. He went ahead, with negligibleogmition from his own
department, but ultimately he has collected allghees in the field. Once he got well
started, his shyness, his awkwardness, his intateness, fell away and he became
much more productive in many other ways. Certaihy became much more
articulate.

And | can cite another person in the same wayudtthe isn’t in the audience, i.e. a
fellow named Clogston. | met him when | was workiog a problem with John
Pierce’s group and I didn’t think he had much.Kkeasmy friends who had been with
him at school, “Was he like that in graduate schbd¥es,” they replied. Well |
would have fired the fellow, but J. R. Pierce wasad and kept him on. Clogston
finally did the Clogston cable. After that theresnaasteady stream of good ideas. One
success brought him confidence and courage.

One of the characteristics of successful scientsstsaving courage. Once you get
your courage up and believe that you can do impbpeoblems, then you can. If you
think you can’t, almost surely you are not going@ourage is one of the things that
Shannon had supremely. You have only to think efrhajor theorem. He wants to
create a method of coding, but he doesn’t know whato so he makes a random
code. Then he is stuck. And then he asks the infgesguestion, “What would the

average random code do?” He then proves that tteage code is arbitrarily good,

and that therefore there must be at least one godd. Who but a man of infinite

courage could have dared to think those thoughksR iE the characteristic of great
scientists; they have courage. They will go forwardler incredible circumstances;
they think and continue to think.
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Age is another factor which the physicists paricyl worry about. They always are
saying that you have got to do it when you are goonyou will never do it. Einstein

did things very early, and all the quantum meché&gliows were disgustingly young

when they did their best work. Most mathematiciatingoretical physicists, and
astrophysicists do what we consider their best wdr&n they are young. It is not that
they don’t do good work in their old age but what walue most is often what they
did early. On the other hand, in music, politicsl éiterature, often what we consider
their best work was done late. | don’t know how tewar field you are in fits this

scale, but age has some effect.

But let me say why age seems to have the effaltas. In the first place if you do
some good work you will find yourself on all kindé§ committees and unable to do
any more work. You may find yourself as | saw Bamttwhen he got a Nobel Prize.
The day the prize was announced we all assemblédniald Auditorium; all three
winners got up and made speeches. The third orataBr, practically with tears in
his eyes, said, “I know about this Nobel Prize @ffend | am not going to let it affect
me; | am going to remain good old Walter Brattaell | said to myself, “That is
nice.” But in a few weeks | saw it was affectingnhiNow he could only work on
great problems.

When you are famous it is hard to work on smalbpgms. This is what did Shannon
in. After information theory, what do you do for ancore? The great scientists often
make this error. They fail to continue to plant littke acorns from which the mighty
oak trees grow. They try to get the big thing right And that isn’t the way things
go. So that is another reason why you find thatrwieu get early recognition it
seems to sterilize you. In fact | will give you rfgvorite quotation of many years.
The Institute for Advanced Study in Princeton, ig apinion, has ruined more good
scientists than any institution has created, judgeavhat they did before they came
and judged by what they did after. Not that theyem& good afterwards, but they
were superb before they got there and were onlg géterwards.

This brings up the subject, out of order perhapayvarking conditions. What most
people think are the best working conditions, aoe. Wery clearly they are not
because people are often most productive when ngréonditions are bad. One of
the better times of the Cambridge Physical Laboetowas when they had
practically shacks — they did some of the best julsyaver.

| give you a story from my own private life. Eamby it became evident to me that
Bell Laboratories was not going to give me the @mional acre of programming
people to program computing machines in absolutarki It was clear they weren’t
going to. But that was the way everybody did itould go to the West Coast and get
a job with the airplane companies without any tteubut the exciting people were at
Bell Labs and the fellows out there in the airplanenpanies were not. | thought for a
long while about, “Did | want to go or not?” anavbndered how | could get the best
of two possible worlds. | finally said to myseltdidmming, you think the machines
can do practically everything. Why can’'t you makerh write programs?” What
appeared at first to me as a defect forced meaantomatic programming very early.
What appears to be a fault, often, by a changeesipoint, turns out to be one of the
greatest assets you can have. But you are noy ligehink that when you first look at
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the thing and say, “Gee, I'm never going to getugoprogrammers, so how can |
ever do any great programming?”

And there are many other stories of the same Ksrdre Hopper has similar ones. |
think that if you look carefully you will see thaften the great scientists, by turning
the problem around a bit, changed a defect to aetaBor example, many scientists
when they found they couldn’t do a problem findbiggan to study why not. They

then turned it around the other way and said, ‘@uwourse, this is what it is” and got

an important result. So ideal working conditions &ery strange. The ones you want
aren’t always the best ones for you.

Now for the matter of drive. You observe that mgtat scientists have tremendous
drive. | worked for ten years with John Tukey atlRabs. He had tremendous drive.
One day about three or four years after | joinedistovered that John Tukey was
slightly younger than | was. John was a genius lad@arly was not. Well | went
storming into Bode’s office and said, “How can aogi my age know as much as
John Tukey does?” He leaned back in his chairhmubhands behind his head, grinned
slightly, and said, “You would be surprised Hammihgw much you would know if
you worked as hard as he did that many yearshpbi slunk out of the office!

What Bode was saying was this: “Knowledge and pectdity are like compound
interest.” Given two people of approximately thengsaability and one person who
works ten percent more than the other, the lattkmwore than twice out-produce the
former. The more you know, the more you learn;iti@e you learn, the more you
can do; the more you can do, the more the oppdytuniit is very much like
compound interest. | don’t want to give you a rédmat it is a very high rate. Given
two people with exactly the same ability, the oeespn who manages day in and day
out to get in one more hour of thinking will bertrendously more productive over a
lifetime. | took Bode’s remark to heart; | sperg@od deal more of my time for some
years trying to work a bit harder and | found, &atf |1 could get more work done. |
don'’t like to say it in front of my wife, but | didort of neglect her sometimes; |
needed to study. You have to neglect things if iydend to get what you want done.
There’s no question about this.

On this matter of drive Edison says, “Genius is 9Q8spiration and 1% inspiration.”
He may have been exaggerating, but the idea issthiat work, steadily applied, gets
you surprisingly far. The steady application ofoeffwith a little bit more work,
intelligently applied is what does it. That's theuble; drive, misapplied, doesn’t get
you anywhere. I've often wondered why so many of gopd friends at Bell Labs
who worked as hard or harder than | did, didn’téh@o much to show for it. The
misapplication of effort is a very serious mattéust hard work is not enough - it
must be applied sensibly.

There’s another trait on the side which | wantaik about; that trait is ambiguity. It

took me a while to discover its importance. Mosbgie like to believe something is
or is not true. Great scientists tolerate ambigugyy well. They believe the theory
enough to go ahead; they doubt it enough to ndtieeerrors and faults so they can
step forward and create the new replacement théfoyppu believe too much you'll

never notice the flaws; if you doubt too much yoanw get started. It requires a
lovely balance. But most great scientists are aathre of why their theories are true

10
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and they are also well aware of some slight misfiteéch don’t quite fit and they
don’t forget it. Darwin writes in his autobiograpthat he found it necessary to write
down every piece of evidence which appeared toraditt his beliefs because
otherwise they would disappear from his mind. Wiean find apparent flaws you’'ve
got to be sensitive and keep track of those thiagd, keep an eye out for how they
can be explained or how the theory can be changdd them. Those are often the
great contributions. Great contributions are ramiye by adding another decimal
place. It comes down to an emotional commitment.stMigreat scientists are
completely committed to their problem. Those who'tibecome committed, seldom
produce outstanding, first-class work.

Now again, emotional commitment is not enough. slta necessary condition
apparently. And | think | can tell you the reasohywEverybody who has studied
creativity is driven finally to saying, “creativitgomes out of your subconscious.”
Somehow, suddenly, there it is. It just appearsll,We know very little about the
subconscious; but one thing you are pretty wellrawa is that your dreams also
come out of your subconscious. And you're awarer yiseams are, to a fair extent, a
reworking of the experiences of the day. If you@deeply immersed and committed to
a topic, day after day after day, your subconsclassnothing to do but work on your
problem. And so you wake up one morning, or on safternoon, and there’s the
answer. For those who don’t get committed to theirent problem, the subconscious
goofs off on other things and doesn’t produce tigerbsult. So the way to manage
yourself is that when you have a real importanbfmm you don't let anything else
get the center of your attention — you keep yoouthts on the problem. Keep your
subconscious starved so it has to work on yourlpnepso you can sleep peacefully
and get the answer in the morning, free.

Now Alan Chynoweth mentioned that | used to eahatphysics table. | had been
eating with the mathematicians and | found out thaliteady knew a fair amount of
mathematics; in fact, | wasn’t learning much. Thg/gcs table was, as he said, an
exciting place, but | think he exaggerated on houciml contributed. It was very
interesting to listen to Shockley, Brattain, Bamle& B. Johnson, Ken McKay and
other people, and | was learning a lot. But unfoately a Nobel Prize came, and a
promotion came, and what was left was the dregsioNp wanted what was left.
Well, there was no use eating with them!

Over on the other side of the dining hall was anuk#y table. | had worked with one

of the fellows, Dave McCall; furthermore he was itimg our secretary at the time. |

went over and said, “Do you mind if | join you?” @jhcan’t say no, so | started eating
with them for a while. And | started asking, “Wlaae the important problems of your
field?” And after a week or so, “What important plems are you working on?” And

after some more time | came in one day and safdwHhat you are doing is not

important, and if you don’t think it is going tode to something important, why are
you at Bell Labs working on it?” | wasn’t welcomatfter that; | had to find somebody
else to eat with! That was in the spring.

In the fall, Dave McCall stopped me in the hall aadd, “Hamming, that remark of
yours got underneath my skin. | thought about litsammer, i.e. what were the
important problems in my field. | haven't changeg rasearch,” he says, “but | think
it was well worthwhile.” And | said, “Thank you Day and went on. | noticed a

11
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couple of months later he was made the head ofi¢partment. | noticed the other
day he was a Member of the National Academy of E#giing. | noticed he has
succeeded. | have never heard the names of anyeobther fellows at that table
mentioned in science and scientific circles. Thesravunable to ask themselves,
“What are the important problems in my field?”

If you do not work on an important problem, it’slikely you’ll do important work.
It's perfectly obvious. Great scientists have thatuthrough, in a careful way, a
number of important problems in their field, anéyttkeep an eye on wondering how
to attack them. Let me warn you, ‘important problemust be phrased carefully. The
three outstanding problems in physics, in a cedaimse, were never worked on while
| was at Bell Labs. By important | mean guarantaeldobel Prize and any sum of
money you want to mention. We didn’t work on (Iné travel, (2) teleportation, and
(3) antigravity. They are not important problem&diese we do not have an attack.
It's not the consequence that makes a problem itapprit is that you have a
reasonable attack. That is what makes a problenortapt. When | say that most
scientists don’t work on important problems, | meain that sense. The average
scientist, so far as | can make out, spends alalbstis time working on problems
which he believes will not be important and he aleesn’t believe that they will lead
to important problems.

| spoke earlier about planting acorns so that @aksgrow. You can't always know
exactly where to be, but you can keep active isgdavhere something might happen.
And even if you believe that great science is atenaif luck, you can stand on a
mountain top where lightning strikes; you don’'t baw hide in the valley where
you're safe. But the average scientist does rowd#ie work almost all the time and so
he (or she) doesn’t produce much. It's that sim{flgou want to do great work, you
clearly must work on important problems, and yooust have an idea.

Along those lines at some urging from John Tukey atihers, | finally adopted what |
called “Great Thoughts Time.” When | went to lunEhday noon, | would only
discuss great thoughts after that. By great th@gimean ones like: “What will be
the role of computers in all of AT&T?”, “How will@amputers change science?” For
example, | came up with the observation at thae tihat nine out of ten experiments
were done in the lab and one in ten on the computerade a remark to the vice
presidents one time that it would be reversed nime out of ten experiments would
be done on the computer and one in ten in the Tdey knew | was a crazy
mathematician and had no sense of reality. | krrey tvere wrong and they've been
proved wrong while | have been proved right. Theyltblaboratories when they
didn’t need them. | saw that computers were transfoy science because | spent a
lot of time asking “What will be the impact of cootprs on science and how can |
change it?” | asked myself, “How is it going to olge Bell Labs?” | remarked one
time, in the same address, that more than oneshalfe people at Bell Labs will be
interacting closely with computing machines befdréeave. Well, you all have
terminals now. | thought hard about where was neydfigoing, where were the
opportunities, and what were the important thirggdd. Let me go there so there is a
chance | can do important things.

Most great scientists know many important problefiteey have something between
10 and 20 important problems for which they arekiog for an attack. And when
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they see a new idea come up, one hears them saly thaebears on this problem.”
They drop all the other things and get after itwNocan tell you a horror story that
was told to me but | can’t vouch for the truth ofliwas sitting in an airport talking to
a friend of mine from Los Alamos about how it wasHy that the fission experiment
occurred over in Europe when it did because thatigavorking on the atomic bomb
here in the US. He said “No; at Berkeley we hadhgagd a bunch of data; we didn’t
get around to reducing it because we were buildimge more equipment, but if we
had reduced that data we would have found fissidhey had it in their hands and
they didn’t pursue it. They came in second!

The great scientists, when an opportunity opensgep,after it and they pursue it.
They drop all other things. They get rid of othbmngs and they get after an idea
because they had already thought the thing throtighir minds are prepared; they
see the opportunity and they go after it. Now afirse lots of times it doesn’t work
out, but you don’t have to hit many of them to dong great science. It's kind of
easy. One of the chief tricks is to live a longdim

Another trait, it took me a while to notice. | ro®d the following facts about people
who work with the door open or the door closedotige that if you have the door to
your office closed, you get more work done todagt &omorrow, and you are more
productive than most. But 10 years later somehowdan’t know quite know what
problems are worth working on; all the hard worlkuydo is sort of tangential in
importance. He who works with the door open get&iabs of interruptions, but he
also occasionally gets clues as to what the werlthd what might be important. Now
| cannot prove the cause and effect sequence begausmight say, “The closed door
is symbolic of a closed mind.” | don’t know. Butchn say there is a pretty good
correlation between those who work with the dogreroand those who ultimately do
important things, although people who work with doalosed often work harder.
Somehow they seem to work on slightly the wrongdht not much, but enough that
they miss fame.

| want to talk on another topic. It is based on sle@g which | think many of you
know, “It ain’t what you do, it's the way that yalo it.” I'll start with an example of
my own. | was conned into doing on a digital congpuin the absolute binary days, a
problem which the best analog computers couldn’tAtal | was getting an answer.
When | thought carefully and said to myself, “Yomokv, Hamming, you're going to
have to file a report on this military job; aftesyyspend a lot of money you're going
to have to account for it and every analog indiialfeis going to want the report to see
if they can’t find flaws in it.” | was doing the gqaired integration by a rather crummy
method, to say the least, but | was getting thevansAnd | realized that in truth the
problem was not just to get the answer; it wasdmahstrate for the first time and
beyond question, that | could beat the analog caéempon its own ground with a
digital machine. | reworked the method of solutioreated a theory which was nice
and elegant, and changed the way we computed thweanthe results were no
different. The published report had an elegant oetwhich was later known for
years as “Hamming’'s Method of Integrating Diffei@hEquations.” It is somewhat
obsolete now, but for a while it was a very goodhuod. By changing the problem
slightly, I did important work rather than trivialork.
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In the same way, when using the machine up in the ia the early days, | was
solving one problem after another after anothefaianumber were successful and
there were a few failures. | went home one Fridtgrdinishing a problem, and
curiously enough | wasn’'t happy; | was depressedodld see life being a long
sequence of one problem after another after ano#fftar quite a while of thinking |
decided, “No, | should be in the mass productiora afariable product. | should be
concerned with all of next year’s problems, not filr® one in front of my face.” By
changing the question | still got the same kindestults or better, but | changed things
and did important work. | attacked the major prable How do | conquer machines
and do all of next year’s problems when | don’t Wnwhat they are going to be? How
do | prepare for it? How do | do this one so I'# lon top of it? How do | obey
Newton’s rule? He said, “If | have seen furthentludhers, it is because I've stood on
the shoulders of giants.” These days we stand o ether’s feet!

You should do your job in such a fashion that athean build on top of it, so they
will indeed say, “Yes, I've stood on so and so’'ewdders and | saw further.” The
essence of science is cumulative. By changing al@mo slightly you can often do
great work rather than merely good work. Insteagttdicking isolated problems, I
made the resolution that | would never again salmeisolated problem except as
characteristic of a class. Now if you are much ahahematician you know that the
effort to generalize often means that the solut®simple. Often by stopping and
saying, “This is the problem he wants but thishiaracteristic of so and so. Yes, | can
attack the whole class with a far superior mettn@ohtthe particular one because | was
earlier embedded in needless detail.” The businéssbstraction frequently makes
things simple. Furthermore, | filed away the meth@hd prepared for the future
problems.

To end this part, I'll remind you, “It is a poor wanan who blames his tools - the
good man gets on with the job, given what he’s got gets the best answer he can.”
And | suggest that by altering the problem, by lagkat the thing differently, you can
make a great deal of difference in your final pratdidty because you can either do it
in such a fashion that people can indeed build batwou’ve done, or you can do it
in such a fashion that the next person has to #alemluplicate again what you've
done. It isn’t just a matter of the job, it's theayyou write the report, the way you
write the paper, the whole attitude. It's just asyeto do a broad, general job as one
very special case. And it's much more satisfying eswarding!

| have now come down to a topic which is very ditgéul; it is not sufficient to do a
job, you have to sell it. ‘Selling’ to a scientistan awkward thing to do. It's very
ugly; you shouldn’t have to do it. The world is poped to be waiting, and when you
do something great, they should rush out and wetcibnBut the fact is everyone is
busy with their own work. You must present it sdlvileat they will set aside what
they are doing, look at what you’'ve done, reaaii] come back and say, “Yes, that
was good.” | suggest that when you open a joummlyou turn the pages, you ask
why you read some articles and not others. Youlwiter write your report so when
it is published in the Physical Review, or wheregkse you want it, as the readers are
turning the pages they won't just turn your pagestbey will stop and read yours. If
they don’t stop and read it, you won't get credit.
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There are three things you have to do in sellingu ¥ave to learn to write clearly and
well so that people will read it, you must learngige reasonably formal talks, and
you also must learn to give informal talks. We leadbt of so-called ‘back room
scientists.’ In a conference, they would keep quibtee weeks later after a decision
was made they filed a report saying why you shalddso and so. Well, it was too
late. They would not stand up right in the middiedot conference, in the middle of
activity, and say, “We should do this for thesesme®.” You need to master that form
of communication as well as prepared speeches.

When 1 first started, | got practically physicallywhile giving a speech, and | was
very, very nervous. | realized | either had to he&w give speeches smoothly or |
would essentially partially cripple my whole care€he first time IBM asked me to
give a speech in New York one evening, | decides$ going to give a really good
speech, a speech that was wanted, not a techmedbut a broad one, and at the end
if they liked it, I'd quietly say, “Any time you wd one I'll come in and give you
one.” As a result, | got a great deal of practiceng speeches to a limited audience
and | got over being afraid. Furthermore, | coukbahen study what methods were
effective and what were ineffective.

While going to meetings | had already been studywlgy some papers are
remembered and most are not. The technical persmtswo give a highly limited
technical talk. Most of the time the audience wamtsroad general talk and wants
much more survey and background than the speakaillisg to give. As a result,
many talks are ineffective. The speaker names ia topd suddenly plunges into the
details he’s solved. Few people in the audience fodgw. You should paint a
general picture to say why it’s important, and tiséowly give a sketch of what was
done. Then a larger number of people will say, Y& has done that,” or “Mary has
done that; | really see where it is; yes, Marylgegave a good talk; | understand what
Mary has done.” The tendency is to give a highbktrieted, safe talk; this is usually
ineffective. Furthermore, many talks are fillediwiar too much information. So | say
this idea of selling is obvious.

Let me summarize. You've got to work on importanblgems. | deny that it is all
luck, but | admit there is a fair element of lutlsubscribe to Pasteur’s “Luck favors
the prepared mind.” | favor heavily what | did. day afternoons for years — great
thoughts only — means that | committed 10% of nmyetitrying to understand the
bigger problems in the field, i.e. what was and twhas not important. | found in the
early days | had believed ‘this’ and yet had spaltweek marching in ‘that’
direction. It was kind of foolish. If | really beive the action is over there, why do |
march in this direction? | either had to change gowl or change what | did. So |
changed something | did and | marched in the doedtthought was important. It's
that easy.

Now you might tell me you haven't got control owenat you have to work on. Well,
when you first begin, you may not. But once youitederately successful, there are
more people asking for results than you can delaret you have some power of
choice, but not completely. I'll tell you a storppaut that, and it bears on the subject
of educating your boss. | had a boss named Schafikure was, and still is, a very
good friend of mine. Some military person came ®and demanded some answers
by Friday. Well, | had already dedicated my compgitiesources to reducing data on
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the fly for a group of scientists; | was knee deeghort, small, important problems.
This military person wanted me to solve his probl@nthe end of the day on Friday.
| said, “No, I'll give it to you Monday. | can workn it over the weekend. I'm not
going to do it now.” He goes down to my boss, Sanebff, and Schelkunoff says,
“You must run this for him; he’s got to have it Byiday.” | tell him, “Why do 1?”; he
says, “You have to.” | said, “Fine, Sergei, but yeusitting in your office Friday
afternoon catching the late bus home to watch iasfélow walks out that door.” |
gave the military person the answers late Fridaterabon. | then went to
Schelkunoff’'s office and sat down; as the man gndd say, “You see Schelkunoff,
this fellow has nothing under his arm; but | gave the answers.” On Monday
morning Schelkunoff called him up and said, “Diduyoome in to work over the
weekend?” | could hear, as it were, a pause afetlogv ran through his mind of what
was going to happen; but he knew he would havettaign in, and he’d better not
say he had when he hadn’t, so he said he hadnér &fter that Schelkunoff said,
“You set your deadlines; you can change them.”

One lesson was sufficient to educate my boss aghiol didn’t want to do big jobs
that displaced exploratory research and why | wiasified in not doing crash jobs
which absorb all the research computing facilitiesvanted instead to use the
facilities to compute a large number of small peolrs. Again, in the early days, | was
limited in computing capacity and it was clearmy area, that a “mathematician had
no use for machines.” But | needed more machinaagp Every time | had to tell
some scientist in some other area, “No | can'tavdn’t the machine capacity,” he
complained. | said “Go tell your Vice Presidenttthamming needs more computing
capacity.” After a while | could see what was happg up there at the top; many
people said to my Vice President, “Your man needsencomputing capacity.” | got
it!

| also did a second thing. When | loaned whateliffftogramming power we had to
help in the early days of computing, | said, “We aot getting the recognition for our
programmers that they deserve. When you publishragempyou will thank that
programmer or you aren’t getting any more help from That programmer is going
to be thanked by name; she’s worked hard.” | wagtezbuple of years. | then went
through a year of BSTJ articles and counted wlzatitvn thanked some programmer.
| took it into the boss and said, “That’s the cahtole computing is playing in Bell
Labs; if the BSTJ is important, that's how impottaamputing is.” He had to give in.
You can educate your bosses. It's a hard job. isxtdlk I'm only viewing from the
bottom up; I'm not viewing from the top down. Buain telling you how you can get
what you want in spite of top management. You rawell your ideas there also.

Well | now come down to the topic, “Is the effoothe a great scientist worth it?” To
answer this, you must ask people. When you getrizktloeir modesty, most people
will say, “Yes, doing really first-class work, arkthowing it, is as good as wine,
women and song put together,” or if it's a womae shys, “It is as good as wine,
men and song put together.” And if you look at Itlesses, they tend to come back or
ask for reports, trying to participate in those nemits of discovery. They're always in
the way. So evidently those who have done it, wamo it again. But it is a limited
survey. | have never dared to go out and ask tiwbeedidn’t do great work how they
felt about the matter. It's a biased sample, bstill think it is worth the struggle. |
think it is very definitely worth the struggle toytand do first-class work because the
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truth is, the value is in the struggle more thais in the result. The struggle to make
something of yourself seems to be worthwhile islftsThe success and fame are sort
of dividends, in my opinion.

I've told you how to do it. It is so easy, so why do many people, with all their
talents, fail? For example, my opinion, to this dayhat there are in the mathematics
department at Bell Labs quite a few people far nadnle and far better endowed than
[, but they didn't produce as much. Some of themh plioduce more than | did;
Shannon produced more than | did, and some othledsiged a lot, but | was highly
productive against a lot of other fellows who wéetter equipped. Why is it so?
What happened to them? Why do so many of the peogle have great promise,
fail?

Well, one of the reasons is drive and commitmehi people who do great work
with less ability but who are committed to it, gebre done that those who have great
skill and dabble in it, who work during the day agwlhome and do other things and
come back and work the next day. They don’t hawe dBep commitment that is
apparently necessary for really first-class workeyl turn out lots of good work, but
we were talking, remember, about first-class wodfkere is a difference. Good
people, very talented people, almost always tutngood work. We're talking about
the outstanding work, the type of work that getshobel Prize and gets recognition.

The second thing is, | think, the problem of peediby defects. Now I'll cite a fellow
whom | met out in Irvine. He had been the head obmputing center and he was
temporarily on assignment as a special assistatitetgresident of the university. It
was obvious he had a job with a great future. k& toe into his office one time and
showed me his method of getting letters done and he took care of his
correspondence. He pointed out how inefficient skeretary was. He kept all his
letters stacked around there; he knew where evagytivas. And he would, on his
word processor, get the letter out. He was braglgow marvelous it was and how he
could get so much more work done without the sacytt interference. Well, behind
his back, | talked to the secretary. The secretarg, “Of course | can’t help him; |
don’t get his mail. He won’t give me the stuff toglin; | don’t know where he puts it
on the floor. Of course | can’'t help him.” So | wan him and said, “Look, if you
adopt the present method and do what you can dpedimandedly, you can go just
that far and no farther than you can do single-kdhd If you will learn to work with
the system, you can go as far as the system vapat you.” And, he never went any
further. He had his personality defect of wantiatak control and was not willing to
recognize that you need the support of the system.

You find this happening again and again; good sisenwill fight the system rather
than learn to work with the system and take adypntd all the system has to offer. It
has a lot, if you learn how to use it. It takesgrate, but you can learn how to use the
system pretty well, and you can learn how to getiad it. After all, if you want a
decision ‘No’, you just go to your boss and getNo™ easy. If you want to do
something, don’t ask, do it. Present him with acoatplished fact. Don’t give him a
chance to tell you ‘No’. But if you want a ‘No’,steasy to get a ‘No’.

Another personality defect is ego assertion andspleak in this case of my own
experience. | came from Los Alamos and in the edalys | was using a machine in
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New York at 590 Madison Avenue where we merelyadritme. | was still dressing

in western clothes, big slash pockets, a bolo dnthase things. | vaguely noticed

that | was not getting as good service as otheplpe&o | set out to measure. You
came in and you waited for your turn; | felt | wast getting a fair deal. | said to

myself, “Why? No Vice President at IBM said, ‘Gitlamming a bad time’. It is the

secretaries at the bottom who are doing this. Whslot appears, they’ll rush to find

someone to slip in, but they go out and find sordgbelse. Now, why? | haven't

mistreated them.” Answer, | wasn't dressing the vhgy felt somebody in that

situation should. It came down to just that — | madressing properly. | had to make
the decision — was | going to assert my ego andgsdifee way | wanted to and have it
steadily drain my effort from my professional lifer was | going to appear to

conform better? | decided | would make an efforappear to conform properly. The
moment | did, | got much better service. And nowaa old colorful character, | get
better service than other people.

You should dress according to the expectationshefaudience spoken to. If | am
going to give an address at the MIT computer cemtdress with a bolo and an old
corduroy jacket or something else. | know enough tw let my clothes, my
appearance, my manners get in the way of whatel @bout. An enormous number of
scientists feel they must assert their ego andhéio thing their way. They have got to
be able to do this, that, or the other thing, dmelytpay a steady price. John Tukey
almost always dressed very casually. He would ¢o an important office and it
would take a long time before the other fellow imsd that this is a first-class man
and he had better listen. For a long time John Haaks to overcome this kind of
hostility. It's wasted effort! | didn’t say you shlnl conform; | said “The appearance
of conforming gets you a long way.” If you choseasert your ego in any number of
ways, “I am going to do it my way,” you pay a smsikady price throughout the
whole of your professional career. And this, ovewlaole lifetime, adds up to an
enormous amount of needless trouble.

By taking the trouble to tell jokes to the secneand being a little friendly, 1 got

superb secretarial help. For instance, one time simme idiot reason all the
reproducing services at Murray Hill were tied umpn ask me how, but they were. |
wanted something done. My secretary called up sodhelat Holmdel, hopped the
company car, made the hour-long trip down and goéproduced, and then came
back. It was a payoff for the times | had made féorteto cheer her up, tell her jokes
and be friendly; it was that little extra work thater paid off for me. By realizing you

have to use the system and studying how to getytbiem to do your work, you learn
how to adapt the system to your desires. Or you figin it steadily, as a small

undeclared war, for the whole of your life.

And | think John Tukey paid a terrible price nesdlg. He was a genius anyhow, but
| think it would have been far better, and far dienphad he been willing to conform a
little bit instead of ego asserting. He is goingltess the way he wants all of the time.
It applies not only to dress but to a thousandratiiags; people will continue to fight
the system. Not that you shouldn’t occasionally!

When they moved the library from the middle of MayHill to the far end, a friend

of mine put in a request for a bicycle. Well, thegamization was not dumb. They
waited awhile and sent back a map of the groungisga“Will you please indicate
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on this map what paths you are going to take socare get an insurance policy
covering you.” A few more weeks went by. They tlasked, “Where are you going to
store the bicycle and how will it be locked so wanao so and so.” He finally
realized that of course he was going to be reddtéapeleath so he gave in. He rose to
be the President of Bell Laboratories.

Barney Oliver was a good man. He wrote a lettertane to the IEEE. At that time
the official shelf space at Bell Labs was so mucid @ghe height of the IEEE
Proceedings at that time was larger; and sincecgaddn’t change the size of the
official shelf space he wrote this letter to thé&eEEPublication person saying, “Since
so many IEEE members were at Bell Labs and sireefticial space was so high the
journal size should be changed.” He sent it for lowss’s signature. Back came a
carbon with his signature, but he still doesn’t Wnehether the original was sent or
not. | am not saying you shouldn’t make gesturegfafrm. | am saying that my study
of able people is that they don’t get themselvasrodted to that kind of warfare.
They play it a little bit and drop it and get orthviheir work.

Many a second-rate fellow gets caught up in somtle kwitting of the system, and
carries it through to warfare. He expends his gnera foolish project. Now you are
going to tell me that somebody has to change thesy | agree; somebody’s has to.
Which do you want to be? The person who changesybem or the person who
does first-class science? Which person is it tloat want to be? Be clear, when you
fight the system and struggle with it, what you a@ng, how far to go out of
amusement, and how much to waste your effort finghthe system. My advice is to
let somebody else do it and you get on with becgmaifiirst-class scientist. Very few
of you have the ability to both reform the systemd Become a first-class scientist.

On the other hand, we can’t always give in. Theectianes when a certain amount of
rebellion is sensible. | have observed almost @#rgists enjoy a certain amount of
twitting the system for the sheer love of it. Witatomes down to basically is that
you cannot be original in one area without havingioality in others. Originality is
being different. You can’t be an original scientigthout having some other original
characteristics. But many a scientist has let higkg in other places make him pay a
far higher price than is necessary for the egosfsation he or she gets. I'm not
against all ego assertion; I'm against some.

Another fault is anger. Often a scientist beconregyg and this is no way to handle
things. Amusement, yes, anger, no. Anger is mistéce You should follow and
cooperate rather than struggle against the sydtehedime.

Another thing you should look for is the positiveles of things instead of the
negative. | have already given you several examplaed there are many, many more;
how, given the situation, by changing the way Ikied at it, | converted what was
apparently a defect to an asset. I'll give you bhaotexample. | am an egotistical
person; there is no doubt about it. | knew that tnpe®ple, who took a sabbatical to
write a book, didn't finish it on time. So beforéeft, | told all my friends that when |
come back, that book was going to be done! Yespulevhave it done — I'd have
been ashamed to come back without it! | used mytegoake myself behave the way
| wanted to. | bragged about something so I'd hewgerform. | found out many
times, like a cornered rat in a real trap, | wapgsingly capable. | have found that it
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paid to say, “Oh yes, I'll get the answer for youwe®day,” not having any idea how to
do it. By Sunday night | was really hard thinking bow | was going to deliver by
Tuesday. | often put my pride on the line and same | failed, but as | said, like a
cornered rat I'm surprised how often | did a gool. jI think you need to learn to use
yourself. | think you need to know how to conversituation from one view to

another which would increase the chance of success.

Now self-delusion in humans is very, very commohefe are enumerable ways of
you changing a thing and kidding yourself and mgkifook some other way. When
you ask, “Why didn’t you do such and such,” thesperhas a thousand alibis. If you
look at the history of science, usually these dagse are 10 people right there ready,
and we pay off for the person who is there firdte Dther nine fellows say, “Well, |
had the idea but I didn’'t do it and so on and s8 ®here are so many alibis. Why
weren’t you first? Why didn’t you do it right? Ddrtry an alibi. Don’t try and kid
yourself. You can tell other people all the alilgisu want. 1 don’t mind. But to
yourself try to be honest. If you really want to ddirst-class scientist you need to
know yourself, your weaknesses, your strengths,yand bad faults, like my egotism.
How can you convert a fault to an asset? How cancgmvert a situation where you
haven’'t got enough manpower to move into a directiben that's exactly what you
need to do? | say again that | have seen, as lestutie history, the successful
scientist changed the viewpoint and what was actiblecame an asset.

In summary, | claim that some of the reasons whynaay people who have greatness
within their grasp don’t succeed are: they don’trkvon important problems, they
don’'t become emotionally involved, they don’t trgdachange what is difficult to
some other situation which is easily done butiisistportant, and they keep giving
themselves alibis why they don’t. They keep saymagf it is a matter of luck. I've
told you how easy it is; furthermore I've told ybow to reform. Therefore, go forth
and become great scientists!

[l DISCUSSION— QUESTIONS AND ANSWERS
What about personal stress? Does that seem to mdKéerence?

Yes, it does. If you don’t get emotionally involyatd doesn’t. | had incipient ulcers

most of the years that | was at Bell Labs. | hairees gone off to the Naval

Postgraduate School and laid back somewhat, andmpWwealth is much better. But
if you want to be a great scientist you're goindhétve to put up with stress. You can
lead a nice life; you can be a nice guy or you loara great scientist. But nice guys
end last, is what Leo Durocher said. If you wanietid a nice happy life with a lot of

recreation and everything else, you'll lead a thifee

The remarks about having courage, no one could engith; but those of us who
have gray hairs or who are well established do@vd to worry too much. But what |
sense among the young people these days is agretéim over the risk taking in a
highly competitive environment. Do you have anydsaf wisdom on this?

I'll quote Ed David more. Ed David was concerneduwttthe general loss of nerve in
our society. It does seem to me that we’ve goneutyin various periods. Coming out
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of the war, coming out of Los Alamos where we btiile bomb, coming out of
building the radars and so on, there came intonththematics department, and the
research area, a group of people with a lot of.glitey’ve just seen things done;
they've just won a war which was fantastic. We haalsons for having courage and
therefore we did a great deal. | can't arrange ffia@ation to do it again. | cannot
blame the present generation for not having it, Ilbagree with what you say; | just
cannot attach blame to it. It doesn’t seem to ney thave the desire for greatness;
they lack the courage to do it. But we had, becawsewere in a favorable
circumstance to have it; we just came through mérelously successful war. In the
war we were looking very, very bad for a long whitewas a very desperate struggle
as you well know. And our success, | think, gavecasrage and self confidence;
that's why you see, beginning in the late fortisotigh the fifties, a tremendous
productivity at the labs which was stimulated frtma earlier times. Because many of
us were earlier forced to learn other things — vexenforced to learn the things we
didn’t want to learn, we were forced to have anmogeor — and then we could exploit
those things we learned. It is true, and | can’adgthing about it; | cannot blame the
present generation either. It’s just a fact.

Is there something management could or should do?

Management can do very little. If you want to talkout managing research, that's a
totally different talk. I'd take another hour doirlgat. This talk is about how the

individual gets very successful research done ite spf anything the management

does or in spite of any other opposition. And hawydu do it? Just as | observe
people doing it. It's just that simple and thatdiar

Is brainstorming a daily process?

Once that was a very popular thing, but it seentistmdave paid off. For myself |
find it desirable to talk to other people; but @asen of brainstorming is seldom
worthwhile. | do go in to strictly talk to somebodpd say, “Look, | think there has to
be something here. Here’s what | think | see nd then begin talking back and forth.
But you want to pick capable people. To use ano#maiogy, you know the idea
called the ‘critical mass.’ If you have enough btydu have critical mass. There is
also the idea | used to call ‘sound absorbers’. Wigeu get too many sound
absorbers, you give out an idea and they merely“¥a&g, yes, yes.” What you want
to do is get that critical mass in action; “Yesttreminds me of so and so,” or, “Have
you thought about that or this?” When you talk tieen people, you want to get rid of
those sound absorbers who are nice people butyrsag] “Oh yes,” and to find those
who will stimulate you right back.

For example, you couldn’t talk to John Pierce withbeing stimulated very quickly.
There was a group of other people | used to tabk.wkor example there was Ed
Gilbert; | used to go down to his office regulaalyd ask him questions and listen and
come back stimulated. | picked my people carefwith whom | did or whom |
didn’t brainstorm because the sound absorbers atese. They are just nice guys;
they fill the whole space and they contribute noghexcept they absorb ideas and the
new ideas just die away instead of echoing on. Ydmd it necessary to talk to
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people. | think people with closed doors fail tottiss so they fail to get their ideas
sharpened, such as “Did you ever notice somethreg loere?” | never knew anything

about it — | can go over and look. Somebody pdinésway. On my visit here, | have

already found several books that | must read whgat home. | talk to people and ask
questions when 1 think they can answer me and gieeclues that | do not know

about. | go out and look!

What kind of tradeoffs did you make in allocatirggiytime for reading and writing
and actually doing research?

| believed, in my early days, that you should spankkast as much time in the polish
and presentation as you did in the original redealow at least 50% of the time
must go for the presentation. It's a big, big numbe

How much effort should go into library work?

It depends upon the field. | will say this aboutTihere was a fellow at Bell Labs, a
very, very, smart guy. He was always in the librdmy read everything. If you wanted
references, you went to him and he gave you atlkif references. But in the middle
of forming these theories, | formed a proposititmere would be no effect named
after him in the long run. He is now retired fronelBLabs and is an Adjunct
Professor. He was very valuable; I'm not questigrtimat. He wrote some very good
Physical Review articles; but there’s no effect rdnafter him because he read too
much. If you read all the time what other peopleehdone you will think the way
they thought. If you want to think new thoughtsttaee different, then do what a lot
of creative people do — get the problem reasonellr and then refuse to look at any
answers until you've thought the problem througtefidly how you would do it, how
you could slightly change the problem to be theexirone. So yes, you need to keep
up. You need to keep up more to find out what tteblems are than to read to find
the solutions. The reading is necessary to knowt vghgoing on and what is possible.
But reading to get the solutions does not seenetthé way to do great research. So
I'll give you two answers. You read; but it is nbe amount, it is the way you read
that counts.

How do you get your name attached to things?

By doing great work. I'll tell you the hamming wiad one. | had given Tukey a hard
time, quite a few times, and | got a phone calhfrbim from Princeton to me at
Murray Hill. I knew that he was writing up poweregra and he asked me if | would
mind if he called a certain window a “Hamming wimdd And | said to him, “Come
on, John; you know perfectly well | did only a shyzdrt of the work but you also did
a lot.” He said, “Yes, Hamming, but you contributadot of small things; you're
entitled to some credit.” So he called it the hamgmivindow. Now, let me go on. |
had twitted John frequently about true greatnessid true greatness is when your
name is like ampere, watt, and fourier — when sglled with a lower case letter.
That’'s how the hamming window came abouit.
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Dick, would you care to comment on the relativeaifeness between giving talks,
writing papers, and writing books?

In the short haul, papers are very important if yweant to stimulate someone
tomorrow. If you want to get recognition long hailseems to me writing books is
more contribution because most of us need oriematin this day of practically
infinite knowledge, we need orientation to find euay. Let me tell you what infinite
knowledge is. Since from the time of Newton to naw, have come close to doubling
knowledge every 17 years, more or less. And we aomjle that, essentially, by
specialization. In the next 340 years at that rttere will be 20 doublings, i.e. a
million, and there will be a million fields of spatty for every one field now. It isn’'t
going to happen. The present growth of knowleddechibke itself off until we get
different tools. | believe that books which try dagest, coordinate, get rid of the
duplication, get rid of the less fruitful methodedapresent the underlying ideas
clearly of what we know now, will be the things théure generations will value.
Public talks are necessary; private talks are rsacgswritten papers are necessary.
But | am inclined to believe that, in the long hawboks which leave out what's not
essential are more important than books whichytail everything because you don’t
want to know everything. | don’t want to know thmatich about penguins is the usual
reply. You just want to know the essence.

You mentioned the problem of the Nobel Prize ardstlibsequent notoriety of what
was done to some of the careers. Isn't that kind ofiuch more broad problem of
fame? What can one do?

Some things you could do are the following. Some@reound every seven years
make a significant, if not complete, shift in ydigld. Thus, | shifted from numerical
analysis, to hardware, to software, and so onpgdmally, because you tend to use up
your ideas. When you go to a new field, you havstéot over as a baby. You are no
longer the big mukity muk and you can start baakéhand you can start planting
those acorns which will become the giant oaks. 8banl believe, ruined himself. In
fact when he left Bell Labs, | said, “That’s thedeof Shannon’s scientific career.” |
received a lot of flak from my friends who said tttghannon was just as smart as
ever. | said, “Yes, he’ll be just as smart, but'gthe end of his scientific career,” and
| truly believe it was.

You have to change. You get tired after a whiley yse up your originality in one
field. You need to get something nearby. I'm natirs@ that you shift from music to
theoretical physics to English literature; | meaithim your field you should shift
areas so that you don’t go stale. You couldn’tayeay with forcing a change every
seven years, but if you could, | would require adibon for doing research, being
that you will change your field of research evegven years with a reasonable
definition of what it means, or at the end of 1@nge management has the right to
compel you to change. | would insist on a changabge I'm serious. What happens
to the old fellows is that they get a techniquengothey keep on using it. They were
marching in that direction which was right thent btwe world changes. There’s the
new direction; but the old fellows are still manegiin their former direction.
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You need to get into a new field to get new viewp®i and before you use up all the
old ones. You can do something about this, buakes$ effort and energy. It takes
courage to say, “Yes, | will give up my great regiign.” For example, when error
correcting codes were well launched, having théesertes, | said, “Hamming, you
are going to quit reading papers in the field; yoa going to ignore it completely;
you are going to try and do something else othaen ttoast on that.” | deliberately
refused to go on in that field. | wouldn’t even deaapers to try to force myself to
have a chance to do something else. | managed inyéeth is what I'm preaching
in this whole talk. Knowing many of my own faultsnanage myself. | have a lot of
faults, so I've got a lot of problems, i.e. a léfpossibilities of management.

Would you compare research and management?

If you want to be a great researcher, you won’t enggkbeing president of the
company. If you want to be president of the compdhat's another thing. I'm not
against being president of the company. | just theant to be. I think lan Ross does a
good job as President of Bell Labs. I'm not agaitisbut you have to be clear on
what you want. Furthermore, when you’re young, gray have picked wanting to be
a great scientist, but as you live longer, you rohgnge your mind. For instance, |
went to my boss, Bode, one day and said, “Why did gver become department
head? Why didn’t you just be a good scientist?"sdel, “Hamming, | had a vision of
what mathematics should be in Bell Laboratoriesd Asaw if that vision was going
to be realized, | had to make it happen; | had@éodbpartment head.” When your
vision of what you want to do is what you can dagk-handedly, then you should
pursue it. The day your vision, what you think re¢nl be done, is bigger than what
you can do single-handedly, then you have to moweatd management. And the
bigger the vision is, the farther in management lyave to go. If you have a vision of
what the whole laboratory should be, or the whaddl Bystem, you have to get there
to make it happen. You can't make it happen fromlbttom very easily. It depends
upon what goals and what desires you have. Antieas ¢thange in life, you have to
be prepared to change. | chose to avoid managdmentise | preferred to do what |
could do single-handedly. But that’s the choicet thenade, and it is biased. Each
person is entitled to their choice. Keep an opemdmBut when you do choose a path,
for heaven’s sake be aware of what you have dodettam choice you have made.
Don't try to do both sides.

How important is one’s own expectation or how intaot is it to be in a group or
surrounded by people who expect great work fron?you

At Bell Labs everyone expected good work from mi¢ was a big help. Everybody
expects you to do a good job, so you do, if yogee pride. | think it's very valuable
to have first-class people around. | sought out libst people. The moment that
physics table lost the best people, | left. The moim saw that the same was true of
the chemistry table, | left. | tried to go with g@e who had great ability so | could
learn from them and who would expect great resalis of me. By deliberately
managing myself, | think | did much better thars$ziz faire.
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You, at the outset of your talk, minimized or pthglewn luck; but you seemed also to
gloss over the circumstances that got you to Lasnak, that got you to Chicago, that
got you to Bell Laboratories?

There was some luck. On the other hand | don’t kilesvalternate branches. Until
you can say that the other branches would not haea equally or more successful, |
can't say. Is it luck the particular thing you de@r example, when | met Feynman at
Los Alamos, | knew he was going to get a Nobeld&rididn’t know what for. But |
knew darn well he was going to do great work. Ndtemavhat directions came up in
the future, this man would do great work. And semeugh, he did do great work. It
isn’t that you only do a little great work at tligscumstance and that was luck, there
are many opportunities sooner or later. There drela@vpails full of opportunities, of
which, if you're in this situation, you seize onedayou’re great over there instead of
over here. There is an element of luck, yes and.nck favors a prepared mind; luck
favors a prepared person. It is not guaranteedynitdguarantee success as being
absolutely certain. I'd say luck changes the otdds there is some definite control on
the part of the individual.

Go forth, then, and do great work!

V. B IOGRAPHICAL SKETCH OF RICHARD HAMMING

Richard W. Hamming was born February 11, 1915, mc&yo, lllinois. His formal
education was marked by the following degrees italmathematics): B.S. 1937,
University of Chicago; M.A. 1939, University of Nedska, and Ph.D. 1942,
University of lllinois. His early experience wastaimed at Los Alamos 1945-1946,
l.e. at the close of World War II, where he manatfeslcomputers used in building
the first atomic bomb. From there he went dire¢tdyBell Laboratories where he
spent thirty years in various aspects of computingmerical analysis, and
management of computing, i.e. 1946-1976. On JuJyi936 he ‘moved his office’ to
the Naval Postgraduate School in Monterey, Califomhere he taught, supervised
research, and wrote books. While at Bell Laboragrihe took time to teach in
Universities, sometimes locally and sometimes offull sabbatical leave; these
activities included visiting professorships at NeYork University, Princeton
University (Statistics), City College of New Yorl§tanford University, 1960-61,
Stevens Institute of Technology (Mathematics), &mel University of California,
Irvine, 1970-71.

Richard Hamming has received a number of awardstwimclude: Fellow, IEEE,
1968; the ACM Turing Prize, 1968; the IEEE Emang&el Piore Award, 1979;
Member, National Academy of Engineering, 1980; #drelHarold Pender Award, U.
Penn., 1981. In 1987 a major IEEE award was narfted lam, namely the Richard
W. Hamming Medal, “For exceptional contributions itdormation sciences and
systems”; fittingly, he was also the first recigieof this award, 1988. In 1996 in
Munich he received the prestigious $130,000 Edrirdin Award for Achievement
in Technology for his work on error correcting cedele was both a Founder and Past
President of ACM, and a Vice Pres. of the AAAS Mattatics Section.
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He is probably best known for his pioneering workeoror correcting codes, his work
on integrating differential equations, and the sf@@avindow which bears his name.
His extensive writing has included a number of imgat, pioneering, and highly
regarded books. These are:

The Art of Doing Science and Engineering: Learniod.earn Gordon
and Breach 1997, Kindle Edition 2007.

The Art of Probability for Scientists and Engingefsldison—-Wesley,
1991.

Numerical Methods for Scientists and EnginedisGraw—Hill, 1962;
Second edition 1973; Reprinted by Dover 1985; Teded into
Russian.

Calculus and the Computer Revoluti¢tioughton—Mifflin, 1968.
Introduction to Applied Numerical AnalysisdMcGraw—Hill, 1971,
Hemisphere Publishing Corporation 1989.

Computers and SocietylcGraw—Hill, 1972.

Digital Filters, Prentice—Hall, 1977; Second edition 1983; Thiddien
1989; Fourth Edition 1997, translated into sevEtalopean languages.
Coding and Information TheoryPrentice—Hall, 1980; Second edition
1986.

Methods of Mathematics Applied to Calculus, Probigbhi and
Statistics Dover Books 1980, Prentice Hall 1985, Dover Boaks
Mathematics 2004

He continued a very active life as Adjunct Professeaching and writing in the
Mathematics and Computer Science Departments diéval Postgraduate School,
Monterey, California for another twenty-one yearsfobe he retired to become
Professor Emeritus in 1997. He was still teachingparse in the fall of 1997. He
passed away unexpectedly on January 7, 1998.
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AN INTRODUCTION TO TRANSFER PRICING

Alfredo J. Urquidi

ABSTRACT

This paper provides an overview of transfer pricisgan increasingly key
issue in international business and trade and exesthe topic from both
micro (firm level) and macro (economy wide) pergp@s. On a micro

level, how transfer pricing decisions are made with firm is examined

via a case study, highlighting the difficulty inlhgag the “corporate

transfer pricing problem” and the shortcomings efent regulations in
providing a framework for a solution. On a macreelerecent literature is
reviewed that demonstrates the impact that transfieing has on the
larger economy.

I | NTRODUCTION

Within the past 5 to 10 years, transfer pricing hasome a significant issue to the
broader business audience. The popular press pftenays transfer pricing as a
practice whereby multinational firms distort prdfitws and corporate tax payments.
In response to these fears, governments arounddhd follow the lead of the United
States in making transfer pricing audits a stratpgority.

Under a high level of scrutiny, establishing appiate transfer pricing policies is a
difficult task. Various economic factors must bensidered, as illustrated by the
recent litigation involving multinational corporatis that we will review.

Perhaps the most vexing concern is the need faimatibnals to solve the “corporate

transfer pricing problem” by establishing trangbeicing policies and practices that:

(i) satisfy the needs of the business with resggestrategy and internal incentives; (ii)
result in an efficient use of resources; and fivide an appropriate transfer pricing
answer from a tax perspective. As illustrated byanseof a case study, arriving at a
solution to this problem is exacerbated in the a#sknancial services transactions,
where recent transfer pricing legislation fails goovide adequate guidance. The
impact of transfer pricing, however, is felt wehymnd the confines of the individual

firm, and can affect the economy at large.

Il T RANSFER PRICING : A DEFINITION
“Intrafirm trade involves the sale or transfer afgible and intangible goods between
related companies in two or more countries. Mutioral transfer pricing is
concerned with the pricing of intrafirm trade” (Tgah997, p.xv)
As far back as 1979, however, economists notedthigaterm “transfer pricing” often

assumed pejorative connotations suggesting thgé larultinationals have leeway to
manipulate the prices on intrafirm trade and senflows for business advantage.
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(Plasschaert 1979, p.19) When unrelated compdraesact with each other, the
circumstances of their commercial and financiabttehs are generally driven by
market forces. By contrast, when related compatgssact with each other, their
commercial and financial relations may not be diyeaffected by external market
forces in the same way. As a result, the pricesggtafor intrafirm transfers of goods,
for instance, between a foreign subsidiary of atimational and its US based parent,
may differ from those charged to independent congsarfor the transfer of
comparable goods. Plasschaert argues that the &8l Iparent theoretically exercises
control over its subsidiaries and therefore haspbeer to fix the level of prices
applied to intrafirm trade. If the overall profiaé the multinational can be increased or
if costs can be reduced, then the US based pam@ntave an incentive to artificially
deviate from the “true” price for goods or servi¢Btasschaert 1979, p.17).

The decades since Plasschaert's comments havessgth@n explosion in the global
reach of business accompanied by increases itiintraross border trade flows. On
it website the Bureau of Economic Analysis stales intrafirm trade in services has
increased from USD 26.9 billion in 1997 to USD 5Biflion in 2006 (Bureau of
Economic Analysis). This increase in cross boragivily has only served to wet the
media’s appetite to find sinister intent in an bftenisunderstood aspect of
international trade.

In a New York Timesrticle, transfer pricing is described as “a p&Ectmeant to
minimize United States taxable profits by overpagyioreign subsidiaries for product
supplies.” The New York Time2006). TheFinancial Timespresents a European
point of view and describes transfer pricing as“fractice whereby profits of UK-
based foreign multinationals are channeled thraugdorthern Ireland office without
actually bringing any additional economic activitythe province” (Brown 2007)As
The Economistdescribed strategies that multinational corporatican employ to
minimize or avoid taxation, they referred to tramspricing as a “big stick in the
corporate treasurer’s tax-avoidance armoury;” angghat has become the “taxman’s
nightmare” The Economis2007). Covering news from Vatican City, Richard é&w
reports that Pope Benedict XVI, spiritual leadertltd Roman Catholic Church, is
working on a doctrinal pronouncement that will centh the use of offshore tax
havens as an immoral and ‘socially unjust’ prac{@e/en 2007).

1l R ESPONSE OFGLOBAL TAX AUTHORITIES

To increase domestic tax revenues and preventipedcabuses of the tax system,
global taxing authorities implemented stringent woentation requirements that
multinational corporations must meet in order tdadethe prices that they are

charging for intrafirm transfefs.In 2007, the Norwegian Ministry of Finance
published draft documentation requirements conogriansfer pricing, with a view

towards improving the ability of the Norwegian tadthorities to assess companies’
transfer pricing compliance (KPMG 2007-38). In kadihe result of a 2007 tax court
ruling highlighted the latitude being provided tocél tax examiners in bringing

transfer pricing issues to court, and also pladed dnus on taxpayers to perform
thorough benchmarking analyses (Ceteris 2007).

With an interest in harmonizing the activities dk imember countries the
Organisation for Economic Co-operation and Develepim (OECD) released
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guidelines on transfer pricing in 1995 (OECD 1993h accord with the OECD’s

mission to support economic growth and financiab#gity, the OECD guidelines

were developed to provide a common framework fovegoing intrafirm transfer

pricing. Although often vague and lacking a meahpenalty enforcement, they are
the closest thing currently available to a unifiedultinational, playbook for

establishing appropriate transfer prices.

For developing countries and taxing authoritie$ jusning their attention to transfer
pricing, the OECD guidelines often form the basis their own directives. In July
2007, for example, Spain proposed transfer pricegulations that are based on the
OECD Guidelines (KPMG 2007-32). Through its Cenfo Tax Policy and
Administration, the OECD organizes regular confeemn with industry
representatives and tax authorities from membentc@s—one of the most well
known outcomes being the guidance published on attebution of profits to
permanent establishments in December 2006t to be outdone, the European Union
(“EU”) seeks to streamline the documentation rezpuents of its member states
through an EU-wide approach to transfer pricingvinoas the “masterfile.” This
would contain common background information relévan multinational enterprises
operating in EU countries, which would then be sempented by “country-specific
documentation” (PriceWaterhouseCoopers 2006).

In aFinancial Weelarticle on avoiding transfer pricing tax trapsylgaa Mace and
Chris Faiferlick describe the growing trend by txthorities to adopt a macro view
towards transfer pricing issues by collaborating aharing best practices and data
sources. This trend seems to be beneficial from ghespective of taxpayers,
providing cohesive guidance in a fragmented reguyatnvironment. However, these
efforts at collaboration have not always translated agreement regarding the tax
treatment of intricate transactions or the resotutof conflicts because each tax
authority has a vested interest in retaining taemees in their respective jurisdiction
(Financial Week007).

a. The U.S. Internal Revenue Service Focuses on Tramd?ricing

According to Bernard et al., the United States waable to collect an estimated USD
5.5 billion in corporate tax revenues in 2004 bseanf transfer pricing (Bernard et al.
2008 p.3). As a result of such statistics, theriml Revenue Service (“IRS”) has
indicated its intent to focus on transfer pricisgues during tax audits. In reference to
a multibillion dollar transfer pricing settlementitiva pharmaceutical company, IRS
commissioner Mark Everson stated that “transfesipgiis one of the most significant
challenges for [the IRS] in the area of corporaa@ tdministration” and that
“settlement of this case sends a strong messager aésolve to continue to deal with
this issue going forward.” (IRS 2006 on-line)

b. U.S. Regulatory Framework

The United States codified the most comprehensggilations on transfer pricing
available (8482 of the Internal Revenue Code (“IRCThe IRC 8482 regulations are
based largely on the concept of the arm’s lengiicyple. Neighbor (2002) and Eden
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and Smith (2001) discuss the arm’s length principlthe context of transfer pricing,
while Brem and Tucha (2006) point to its potensiabrtcomings in today’s business
environment. For our purposes, we can define th€salength principle as the idea
that intrafirm transfer prices must be consisteithvthird party, market resulfs.
Taxpayers must ask, “what would an independent emypperating in a competitive
market charge for performing comparable services™?

The IRC 8482 regulations enumerate various econonathods that taxpayers can
use to test the arm’s length nature of intrafirangfers. A separation is made between
methods applicable to the transfer of tangible go@hd methods applicable to the
transfer of intangible goods. The Comparable Fsofilethod relies on the
profitability margins that third party companiesreas a benchmark for establishing
transfer prices. While the more involved ResidualfiP Split makes use of allocation
keys to attribute an arm’s length amount of revetauthe party in a transaction that
performs value added services, and then allochtesetnaining amount (the residual)
to the party that performs routine services. A miow is also made for a bit of
taxpayer creativity by way of “unspecified methdéds.

To encourage taxpayers to comply with transferipgicegulations, the United States
instituted stiff penalties. Specifically, the IR®&dlized penalty regulations under IRC
§6662 on February 8, 1996Under this regulatory scheme, if the IRS makes an
adjustment to a taxpayer’s tax liability pursuantIRC 8482, and this adjustment
exceeds certain benchmarks, 20% or 40% penaltiesbeaimposed on top of the
valuation misstatement (for “substantial” or “grosmisstatements, respectively).
Other tax administrations have followed suit, inagaparent contest to create the most
damning penalty regime possible.

c. European Regulatory Framework

The OECD Guidelines for transfer pricing were approved andblished in 1995
The guidelines seek to reduce incidents of doubtation between member countries
and provide a framework for international coopenafi The OECD guidelines do not,
however, override domestic laws on transfer pridingt OECD member countries
may legislate. However, when European OECD merodentries have codified their
own transfer pricing regulations these have geheraéen consistent with the
principles of the OECD guidelineS.

Similar to the IRC 8482 regulations, the OECD glirskss are based upon the concept
of the arm’s length principle. The authoritativatsment of the arm’s length principle
is found in paragraph 1 of Article 9 of the OECD d&b Tax Convention (OECD
1995, p. I-3):

[When] conditions are made or imposed between...tagsdciated]
enterprises in their commercial or financial rela which differ from
those which would be made between independentpiges, then any
profit which would, but for those conditions, haaecrued to one of
the enterprises, but, by reason of those conditioase not so accrued,
may be included in the profits of that enterprisd taxed accordingly.
(OECD 1995
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To evaluate whether an intercompany transfer gyi@immangement satisfies the arm’s
length standard under the OECD guidelines, twoeissuust be addressed. One must
first determine whether the activity “provides aspective group member with
economic or commercial value to enhance its comialeposition.*? Once this
determination has been made, the next issue isrteedthe appropriate arm’s length
intrafirm charge. The OECD guidelines enumerat@éougreconomic methods to suit
this purpose, and these methods are broadly censigiith those found under the
IRC §482 regulation$’ Unlike the IRC §482 regulations, however, the OECD
guidelines place an emphasis on “traditional tretisa methods™ and dictate the
order in which potential economic methods should cbesidered® Bell (2008)
reports that the OECD is keen to modernize the OEfldelines in the way the
United States has, and that any significant updateslikely to revolve around
comparability issues, the application of profitsthheels, and a review of the domestic
guidelines of all OECD member countries to ensumsistency and to benefit from
best practices.

v T HE ECONOMICS OF TRANSFER PRICING

What does all of this mean in a practical sensefihétionals who fail to comply
with tax driven transfer pricing regulations camdfthemselves at risk both financially
and in terms of their reputation. However, satisflyjcompliance requirements from a
tax perspective addresses only one component ohtdesection between economics
and transfer pricing. To analyze this relationsimpre fully, we herein construct a
working definition of the “corporate transfer pngi problem”, i.e., the requirement of
multinationals to establish transfer pricing paigiand practices that: (i) satisfy the
needs of the business with respect to strategyirdaachal incentives; (ii) result in an
efficient use of resources; and (iii) provide arprapriate transfer pricing answer
from a tax perspective. As we will review, there arnumber of economic factors that
multinationals must consider when establishingdf@npricing policies.

a. Optimal Corporate Strategy & Internal Incentives

One element of the corporate transfer pricing pmablconcerns the intersection
between economics and transfer pricing with respeaiptimal corporate strategy.
According to Eccles, strategy and administrativecpss are the primary determinants
of transfer pricing practices (Eccles 1985, p.8)eSe practices have a direct impact
on economic decisions, which influence corporatefopmance, performance
measurement, evaluation, and reward—all of whidbcafperceptions of fairness by
individual managers. There is a difficulty in edtsifing transfer pricing policies that
will lead to decisions that increase corporateqrentince while measuring, evaluating
and rewarding performance in a way that managerdeoéntralized profit centers
view as fair.

From a corporate strategy perspective, there aegiaty of options for implementing
a transfer pricing system, including market basedgotiated, and cost based
approaches. With respect to market based transieing systems, a study of 73
German companies revealed that these produce strpegceptions of efficiency and
motivation (Wolff 2007). However, it is commonly derstood among transfer pricing
practitioners that the third party data necessamgerive tax defensible market based
and/or negotiated transfer pricing systems arealvedys readily available for certain
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transactions, and therefore cost based systenaftareused as methods of last resort
(Urquidi and Ho 2006; Urquidi and Faiferlick 2009)his dichotomy of potential
approaches draws our attention to the fact than$fier pricing is not an exact
science” (OECD 1995: I-19), and that the deternmmatof what constitutes an
appropriate solution will differ dramatically frooase to case.

b. Corporate Efficiency

A second element of the corporate transfer priggngblem concerns the need to
establish transfer pricing policies that lead fiiccefnt decisions among employees. As
described by Kuntz and Vera (2005) the underlyingnemic rationale is that the
institution of transfer pricing mechanisms will uésin individuals using resources as
efficiently as possible when they are made to mayttiem. Kuntz and Vera (2005)
used data on approximately 57,000 operations caoig at the University Hospital
Hamburg-Eppendorf in Germany over the period fré@¥@@to 2002 to test the results
of introducing a transfer pricing mechanism betwsergeons and anesthesiologists.
The results indicate that when the surgery depantrwéhin the hospital was forced
to directly pay for the resources of the anesthegists on an hourly basis, the
surgically controlled time of operations was sigriftly reduced?®

Although the study by Kuntz and Vera (2005) focusesmplications for the practice
of health care management, we can extrapolate ak@ mpplication to a variety of
industries and business scenarios. Many firms ¢@peraa decentralized structure
whereby decision making authority is delegated ub-gnits. Often, the financial
results for these sub-units are calculated on @etis basis. Without the presence of
transfer prices to serve as restraints, individwattin a sub-unit may use more of a
particular good than they otherwise would, whichuldo lead to inefficient
consumption of resources and a negative finanaomdact in the sub-unit. In the
language of economics, a form of “moral hazard” ttaus present itself under such
circumstances. Consider, for example, an automabdaufacturer that has installed
new computer systems at each of its many dealerstaponwide. To support post-
training questions about functionality that may eoftom employees in the field, the
automobile manufacturer establishes an in-house cmalter at its home office
location. Without the financial disincentive of lagy to pay for calls to the center,
employees in each of the decentralized locationg oweruse the call service, as
opposed to spending time reading the supplied mseual or engaging in an online
tutorial.

As summarized by Kuntz and Vera (2005) the institubf transfer pricing policies
leads to an increased awareness of the financiakecmences of behavior,
specifically an increased awareness of costs. Thgligations of this are that
efficiency within organizations can be enhancedugh proper application of transfer
pricing policies.

c. Economic Double Taxation

Of particular concern to multinational corporatioissthe development of transfer
pricing policies that minimize the risk of econondouble taxation. In a transfer
pricing context, economic double taxation is begtl@ned by way of an illustration.
Consider, for example, a transaction between a @andinancial advisory firm and
its US subsidiary, whereby the US subsidiary penforextensive advertising and
marketing functions for the US marketplace in exgea for a fee paid by its
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Canadian parent. If the IRS determines upon abdit the fee received by the US
subsidiary is insufficient, they may make an adpesit to increase the amount of
income recorded in the United States. This incohmyever, has already been
recorded in Canada, which results in a tax paynretwo different jurisdictions on
the same portion of income. This in turn could léadan increase in the global
effective tax rate for the company (Chung and Mao@lo 2007). Taking into
consideration this potential risk, global firms malger their behavior, such that
economic double taxation may have a detrimentaicetin the movements of capital,
technology and persons and on the exchange of goatiservices (OECD 2007%).

d. Business Economics

Often, general economic principles compound thé&cdity for multinationals who
seek to solve the corporate transfer pricing probl€Consider the UK based
pharmaceutical giant GlaxoSmithKline (“GSK”). In @ember 2006 GSK settled a
dispute with the IRS representing the largestesettht in IRS history. As described
by Reichertet al. (2006) the dispute involved compensation recebwethe US based
affiliate for marketing and advertising expensesumed, largely in relation to the
popular ulcer drug Zantac. GSK characterized th@setions as “routine distribution”
activities, taking the position that they were wifld economic value to the overall
product and therefore warranted only a modest &i@mreturn to the US affiliate
(located in Research Triangle Park in North Caglitn contrast, the IRS contended
that the profits retained by the US affiliate weteastically understated as the
development was for highly profitable drugs. In timal analysis, GSK agreed to pay
more than $3 billion in taxes and interest covetangyears from 1989 to 2005 He
New York Time2006).

Another example concerns a case that is in litigabiefore the Tax Court of Canada
as of August 2008. General Electric Capital (“GE"JS&aintains a Canadian based
subsidiary (“GE Canada”) that operates a real edtatincing and leasing business.
To fund the operations of its Canadian business,GaBada issued debt securities
which included a financial guarantee by GE US fbissuances after 1988 (Wright
2007). Such intrafirm guarantee arrangements amarmm in the financial services
industry. Generally, the parent company (with ahhagyedit rating) will provide a
financial guarantee to its subsidiary (with a lowsedit rating) that allows the
subsidiary to: (i) secure funds from the local nedr&t a preferable interest rate; and
(i) secure a larger total amount of funds than M@iherwise be possible.

Beginning in 1995, GE Canada began paying GE U ddr these guarantees, equal
to 1% of the principal amount of debt securitiesstanding per year. Appealing to
Canadian tax laws, GE Canada claimed a tax deduftirathese guarantee fees paid.
The Canada Customs and Revenue Agency (“CRA”), kewecontends that the
payment of a guarantee fee was not necessary ved k& transfer pricing adjustment
in the amount of CAD $136.4 million that disallotvgese deductions (Wright 2007).
Specifically, the CRA claims that the Standard &P® credit rating that GE Canada
had used was designed for rating stand-alone caegpafnot wholly-owned
subsidiaries) and therefore assigned to GE Canadartdicially low credit rating
when in reality GE Canada was just as credit woahyts parent (therefore negating
the premise of a guarantee fee). In addition, tRA @ontends that the economic
method selected by GE Canada to determine the l&agiee fee was unsuitable
because differences existed between the fact patfethe intrafirm transaction and
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third party benchmarks, and reliable economic ddjests could not be made to
account for these differences (Wright 2007).

As illustrated in these cases, there are many esmnfactors that multinationals must
consider when establishing transfer pricing poficie the GSK case, the crux of the
issue rested on understanding value drivers in dbmporate process flow, the
economics of the pharmaceutical industry, and éh&tive importance of worldwide
profit centers. In the GE Canada case, the priroangerns were the validity of credit
rating methodologies, the comparability of thirdtgaaconomic benchmarks, and the
underlying premise of whether explicit guaranteeagements between affiliates
should adjust for the fact that subsidiaries magire an implicit benefit by virtue of
group association.

V SOLVING THE CORPORATE TRANSFER PRICING PROBLEM :
FINANCIAL SERVICES

The issue of finding a solution to the corporatasfer pricing problem is exacerbated
in the case of financial services transactions assalt of both increased industry
scrutiny and the unique nature of the intrafirnmg@ctions in question.

a. Increased Scrutiny

With respect to increased scrutiny, Maeteal. (2007) noted: (i) an increase in tax
audit activity in the industry as a whole over tlast several years; and (ii) the
adoption by tax administrations of the view thapital can be readily moved around
the world with the intent of achieving tax arbiteagbjectives. In addition, Mac al.
(2007) noted that a lack of concrete transfer pgagyuidance further complicates the
ability of financial services companies to mandugrttransfer pricing risks. Without
such guidance, taxpayers have been subject toirscrérom taxing authorities
regarding the economic validity of their transfaicing arrangements. In a 2006
survey conducted by Ernst & Young, tax directord txansfer pricing personnel from
70 of the world’s largest financial firms listedetheconomic substance” of intrafirm
transactions as a key issue when they were askad #ie top transfer pricing related
challenges raised by tax authorities (Ernst & Yog66, p.5).

b. Inadequacy of Existing Regulations

Much of the difficulty associated with establishimgonomically sound transfer
pricing policies for intrafirm service transactiossems from the inadequacy of
guidance specific to services under the IRC 848Rilegions. As a result, taxpayers
historically relied on methods intended to pricagidle and intangible transfers of
goods, notwithstanding that such methods do na ato account the many unique
economic characteristics of financial services gemtions. In an attempt to address
this issue, on August 4, 2006, the US DepartmernthefTreasury issued Final and
Temporary regulatiori8 relating to the treatment of controlled servicemsactions
under IRC 8482. Effective on January 1, 2008, #gulations update the existing
rules regarding intrafirm servic€svhich were originally made in 1968.

Among other changes, the new services regulatiwhawlay with the Integral Teét,

instituted a more stringent Benefit TéStevamped the Profit Split Methdd,and
narrowed the definition of what types of services de constituted “shareholder
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activities” (i.e., a specific class of servicesttban be excluded from consideration for
transfer pricing purposes) (US Department of trea$ury 2006, p. 159).

One of the most important developments of the newiges regulations was the
promulgation of the elective Services Cost MetH&@CM”). The SCM provides for a
means by which taxpayers can charge for intrafiervises on a cost only basis,
without including a profit element. The SCM is dpsd to minimize the time spent
by taxpayers in preparing documentation for “lowrga’ or “non value added”
services, and therefore streamline their approadhansfer pricing. (US Department
of the Treasury 2006, p. 91)In order to apply the SCM, the intrafirm service in
question must meet both of the following generadions:

1. The taxpayer must reasonably conclude in its “BessnJudgment”
that the services do not contribute significanttythe fundamental
risks of success or failure for the business; and

2. The services must not be an “excluded servite.”

In addition, the service must meet one of the foilm two specific conditions:

1. The service must be specified under IRS Rev. P087-13° which
represent services that are largely clerical oriatstnative; or

2. The taxpayer must conduct a profitability analysis third party
comparable benchmarks, derive the median resuln fsuch an
analysis, and confirm that the median profit marginess than or
equal to seven percent. (US Department of the Tirga&006, p. 91)

VI B ENEFITING FROM MICROANALYSIS

For services that are specifically listed by théS IBnder Rev. Proc. 2007%3the
SCM may provide a means to address the corporatesfar pricing problem.
However, what is not known are the transfer pricimglications of the new IRS
guidance for services that are not specificalltetisunder Rev. Proc. 2007-13. One
mechanism for answering this question is to placesalves in the position of a
manager at Global Co., a hypothetical multinatidivad struggling with a solution to
its corporate transfer pricing problem. By estdifig a realistic fact pattern for
Global Co. and analyzing the decision process GlG@ma management is likely to
follow in determining an economically sound tramsfaricing policy, we can
extrapolate general observations on the sufficieridile new services regulations.

a. The Case of “Global Co.”

Global Co. operates as a diversified financial ises/firm that maintains operations
worldwide. As part of a recent company wide reahgmt, Global Co. has
consolidated all back office support functions intee center, located in Des Moines,
lowa. The services performed in Des Moines fortibaefit of Global Co. affiliates
worldwide encompass a broad array of activitiemnfthuman resource recruiting and
performance measurement to finance related suppdidnctions. Global Co.’s key
offices are located in the tax jurisdictions of @any, Italy, and Japan - where
corporate tax rates are comparable to that of thitged States. By reference to the
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aforementioned Benefit Test, affiliated officese®e an economic benefit from these
services, and therefore an appropriate amountrapeasation must be determined.
From a corporate strategy perspective, Global Gmtsvto keep revenue in the local
offices where revenue is being created and “valdded’ functions are being
performed. This will serve as an incentive to mamagnt who bear financial
responsibility for local office operations. Glolad. is also concerned about corporate
efficiency, and making sure the costs of these asupjpnctions accurately reflect
their consumption of resources. Furthermore, Gl@lmalis currently subject to an IRS
tax audit, so they are keen to minimize any poatmtansfer pricing adjustments that
would result in economic double taxation. Like mdmms, Global Co. wants to
satisfy the relevant transfer pricing regulationsiler keeping revenue in the proper
locations given the economics of their business.

With these facts in mind, Global Co. decides tolesgthe possibility of applying the
SCM in order to reimburse the Des Moines officeaorost only basis. The nature of
the activities performed in Des Moines is such thaly are not “specified” services
under Rev. Proc. 2007-13, are not “excluded” untd& Treas. Reg. 8§1.482-
9T(b)(3)(ii), and in the opinion of management du oontribute significantly to the
fundamental risks of success or failure for theress.

b. The Search Process for Comparables

The first step for Global Co. is to perform a ptaliility analysis by reference to
independent, US based companies who perform sergicglar to those performed
by the Des Moines office. To perform this seartle, June 2007 edition of Compustat
North America (produced by Standard & Poor’s) i®dfé The search process
adopted for the comparable sea&fctonsisted of three main stages of identification
and screening:

1. Electronic identification of a sample of entitieshish would be
potentially comparable to the tested party by uding automated
search capabilities of the database;

2. Refinement of this initial sample of entities byrfopeming manual
research based on the quantitative and qualitainfermation
contained in the databases; and

3. Wherever necessary and reasonably possible, validale initial
sample as refined above by reviewing the most tet@+K / annual
report filings made by the companies with the SEBG Aor relevant
regulatory authorities; and / or undertaking addidl Internet
research.

Compustat classifies companies according to Stdndadustrial Classification

(“SIC") codes®® Given the activities performed by the Des Moinéie of Global

Co., the Compustat database was searched for anc&l€ that may contain
potentially comparable companies. The search tberdbcused on SIC code 7389,
representing miscellaneous business services tbaha classified in other, more
specific codes. Fiscal years from 2004 through 2006 encompassed in the search.
Compustat identified 147 potentially comparable pames from the search. To this
set, a financial screen was applied, and 39 comepamiere removed for not
maintaining financial data for all three years fr@@04 through 2006. In addition, 14
companies were removed for reporting three yearsookecutive operating losses,
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under the assumption that these companies werstartaup phase, or were otherwise
subject to exogenous variables (e.g., acquisititreg)distorted their financial results.
The remaining 94 companies were reviewed in detal, ensure economic
comparability to the activities performed by thesDdoines office of Global Co.
Companies were removed on the basis of one or afdhe following criteria:

e Primarily performs non comparable business actisi{e.g., provides
credit reporting services, licenses technology poct&l operates as a
media marketing company, etc.);

» Operates in a non comparable geographic region;

* Functions as a subsidiary of a parent company futgeassumption
that the parent company could exert control ovee fbricing
arrangements of its subsidiaries);

* Maintains ownership of intangible property (e.gademarks and/or
software programs); and

* Insufficient information was available to determineconomic
comparability (e.g., inadequate business descriptavailable through
public sources).

As a result of these screening criteria, a total8otompanies remained. These
companies were deemed sufficiently comparable ¢oatttivities performed by the
Des Moines office for purposes of determining thigability of the SCM.

c. Calculating Profitability Indicators

For these 8 companies, a measure of profitabititykn as the full cost markefhwas
calculated for the period from 2004 through 200Bede results were then averaged
for each company, as shown below.

Table 1:Full Cost Markup for Comparable Companies

2004 2005 2006 Average
Firm A -2.2% 4.6% 7.2% 3.2%
Firm B 14.2% 7.5% 4.4% 8.7%
Firm C 3.4% 2.1% 5.5% 3.7%
Firm D 1.5% -2.2% 2.4% 0.6%
Firm E 2.9% 2.7% 5.2% 3.6%
Firm F 1.5% 2.9% 3.3% 2.6%
Firm G 5.3% 3.9% 5.6% 4.9%
FirmH 9.3% 7.6% 8.3% 8.4%

Source: derived from search using Compustat da¢aldase 2007 edition.

d. Calculating the Arm’s Length Range

Once these averages have been calculated, thestggxtis to construct the arm’s
length range of results, which under the guidanic¢he IRC 8482 regulations is
derived from the interquartile range.Summary statistics, including the lower,
median, and upper boundaries of the arm’s lengtiyaafor the selected set of
comparable are presented below.
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Table 2:Interquartile Range for Comparable Companies

Average 4.4%
Minimum 0.6%
Lower 2.9%
Median 3.6%
Upper 6.7%
Maximum 8.7%

As can be seen, the results of the profitabilitplgsis reveal that the arm’s length
range extends from 2.9% to 6.7%, with a median &3 This implies that
independent companies who perform services sirtoldhose performed by the Des
Moines operation earn margins equal to costs iedupfus a profit element that falls
within this range.

e. Implications

Under the guidance of the new services regulatiGiahal Co. is eligible to apply the
SCM and to reimburse the Des Moines operations costionly basis as the median
result of the comparables is less then seven perthis, however, does not result in
a clear, economically viable solution for Global.Gdransfer pricing needs. That is,
in order to support the potential application aost only approach, Global Co. had to
prepare a benchmarking study that effectively an®utm having applied a
Comparable Profits Method or similar profit baseahsfer pricing analysis. Rather
than minimize the amount of effort expended by @GloBGo. to defend its transfer
pricing structure for a non-core function, the ngsvvices regulations have added a
burdensome layer of analysis.

From a strategic point of view, Global Co. has atgwv tipped its hat to US tax
authorities, insofar as their documentation revethlgst companies engaged in
comparable functions receive a mark-up, albeitlatively low one in the range of
2.9% to 6.7% above costs. This would only make eseas one would not expect
independent companies operating in the US marlagpla continue operations at
such a rate as to only recoup operating costs. IBbaGCo. is still saddled with its
original dilemma: do they reimburse on a cost dodgis, or institute a transfer pricing
policy that includes a modest profit margin? Elegtito apply the SCM is no
guarantee that on audit the IRS will agree withrtipesition, and thus the risk of
economic double taxation still applies in the firsdtance. In the second, Global Co.
would face the same challenge as if they had appghe CPM or a similar profit
based method: they are effectively resting theirdmathe economic substance of the
intrafirm transaction in question and on the va&jidif their third party benchmarking
analysis. In addition, regardless of what the tssaf their benchmarking analyses
indicate, Global Co. is going to fight an uphilltth&in convincing its local managers
in Des Moines to operate under a policy where awlsts are reimbursed. This will
not provide any incentive to local managers to qrenf their best, and may force
Global Co. into a position where it will have to imtain one transfer pricing policy
for management reporting purposes and a separéitey ffor statutory accounting
purposes. Determining the appropriate transferngipolicy is also important with
respect to corporate efficiency. Pricing intercompaervices incorrectly could lead
to Global Co. employees overusing the support sesvperformed out of the Des
Moines office.
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For all of these reasons, solving the corporatestea pricing problem is a priority for
Global Co., and applying the guidance of the SCM hat moved Global Co. any
closer to a solution.

VI M ACRO PERSPECTIVE: TRANSFER PRICING AND THE ECONOMY

As demonstrated via the case study of Global Ganster pricing can play an
important role in the strategic decisions made Iojtimational firms. Looking beyond
the firm level, there is an abundance of literatilva examines the interrelationship
between transfer pricing and the larger economyntK4990; 1995) examines the
impact of transfer pricing on intrafirm trade andvgrnment revenues. Clausing
(1998) and Collin®t al. (1998) find that foreign direct investment mayrsgatively
impacted by high tax rates, leading to aggressimester pricing policies. Eden and
Smith (2001) note that firms can use transfer pgdb the demise of nation specific
goals such as productivity, growth, and employmdrt. understand the broader
implications of transfer pricing, we will review twstudies that demonstrate the
potential links between transfer pricing and stowkrket valuations, aggregate export
price indices, and evaluations of corporate peréonce.

Edenet al. (2005) addressed the question of how transfemgrigenalties impact the
profits of multinational firms, restricting theimalysis to Japanese companies with
US subsidiaries. Their hypothesis was that if theseltinational firms were
manipulating transfer prices to shift profits out the United States, then the
introduction of US transfer pricing penalties wouktuce their incentive for this
behavior, resulting in decreased cash flows in Wmited States and lower stock
market prices for their American Depository Recgiferforming an event study of
the period from February 20, 1990 through July 19973? they found that in the
absence of the penalty legislation the market véatmethese American Depository
Receipts would have been USD 56.12 billion, or @25igher than it was at the end
of the period.

Bernardet al. (2008) examined whether transfer prices set by inailonal firms
differ between independent third parties and rdigtarty entities, and the extent to
which these differences are elastic to product &nd characteristics, market
structure, and government policy. Working with goaf export customs documents
which provide pricing information for US internatia export transactions occurring
between 1993 and 2000, their analysis revealsothatverage, third party prices were
43% higher than related party prices for similaod® transacted under similar
circumstances. This gap is wider for differentiapedducts than for commodities, is
more pronounced for firms with greater market pgowasrd increases in instances
where corporate tax rates are low and tariffs &yb.Bernardet al. (2008) therefore
argues that tax minimization may indeed play a moleansfer pricing decisions made
by firms, as firms appear to make substantial pad@stments to changes in country
tax and tariff rated’ In addition, they note that the gap narrows asUBedollar
appreciates relative to the currency of the foreigantry, with the implications that:
() intrafirm trade plays a role in the determinatiof aggregate export price indices;
and (i) firms may be able to insulate themselvesnf exchange rate movements
using transfer pricing. Finally, Bernaat al. (2008) question whether evaluations on
the performance of multinationals should incorpertdite effects of transfer pricing,

39



NSER3(1) — Articles

insofar as the ability to purchase goods fromiatiis at lower prices may influence a
firms size, and levels of innovation, productiviand wages.

VI C ONCLUSION

As intrafirm cross border trade expands, the praadif transfer pricing is framed by
the popular press as a practice that can be useinimize corporate tax liabilities.
Consider this fear in the context of the currentsibess environment where
governments are searching for additional sourcesesEnue and multinational
corporations are subject to increased public styutand one can understand why
transfer pricing has become a hot topic in the @voflinternational business. Beyond
tax implications, however, transfer pricing is areaa with strong roots in the
discipline of economics that presents a challermgepfoper implementation at the
firm level. Specifically, firms seek to solve therporate transfer pricing problem of
achieving a transfer pricing system that: (i) $essthe needs of the business with
respect to strategy and internal incentives; @gutts in an efficient use of resources;
and (iii) provides the “right” transfer pricing amer from a tax perspective This is a
daunting task, particularly for financial servicsns, and one that has not been
remedied by recent transfer pricing regulationsyddel its impact on the firm,
however, transfer pricing can also have significamipacts on cross border,
international trade and on the macro economy. A&sptlevalence and complexity of
intrafirm, cross border trade increases, economadyais will continue to play a key
role in assisting firms to navigate the transfecipg process.

END NOTES
" Represents US international cross border tradesales through majority owned affiliates.

%2 The reader is referred to Peradtaal. (2006) for an exploration of the theory that coiest may
achieve optimal benefit iyot monitoring the profit shifting activities of mutational firms by way of
strict regulations.

® This guidance was issued in four parts. The maxstnt (focusing on insurance transactions) was
released in draft form for industry commentary argst 22, 2007.

* The arm’s length principle derives from the “segarentity” approach of determining taxable
income, whereby each affiliate of a multinationajanization is treated as an independent entity for
purposes of determining taxable income. Hyde anaeGR005) make the important observation that
although this approach has been embraced by thédGsGhe standard for international transfer
pricing, the “formula apportionment” approach, wéigy a formula based on factors such as
consolidated sales and assets is used to allooaselidated taxable income among a multinational
organization’s affiliates, remains an alternativierested readers are also directed towards mfeart
by Paul ArmstrongTax Businesdlovember/December 2005) that discusses altermsativthe arm’s
length principle.

® The interested reader is referred to Herr and (24187) for a case study surrounding the use oftslon
Carlo simulation techniques in estimating arm’gtérprices.

® Congress first consolidated the tax penalties iR §6662 in December 1989, and in the ensuing

years a number of revisions were made. The pragasdrought to a finish when the IRS established a
penalty oversight committee to ensure uniform aggpion of 86662 on March 11, 1996.
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" OECD member countries include: Australia, AustBalgium, Canada, Czech Republic, Denmark,
Finland, France, Germany, Greece, Hungary, Icellmaldnd, Italy, Japan, Korea, Luxembourg,
Mexico, Netherlands, New Zealand, Norway, Polarafi®jal, Slovak Republic, Spain, Sweden,
Switzerland, Turkey, the United Kingdom, and thdteh States.

® The reporfrransfer Pricing and Multinational Enterprisggublished by the OECD Committee on
Fiscal Affairs in 1979, was the foundation for ECD Guidelines. To reflect changes in
international trade and benefit from the United&taxperience on the subject, the OECD published
the revised OECD Guidelines in 1995,with subsequkapters added in 1996 (intangible property and
intercompany services) and 1997 (cost contribudimangements). Various annexes, reports, and
glossaries related to transfer pricing have subseatijubeen issued by the OECD, and transfer pricing
economists generally intend the phrase “OECD giride! to capture these documents as well

° It should be noted that although OECD membershimmprised of countries from around the world,
the discussion herein is limited to the applicatbthe OECD guidelines to European nation states.

% In the United Kingdom, for example, the 1998 Firect (“FA 98”) introduced a comprehensive
modernization of the United Kingdom'’s transfer priclegislation. FA 98 altered language in the prio
Income and Corporation Taxes Act in order to mdosely align the UK’s approach to transfer pricing
to Article 9 of the OECD Model Tax Convention andapter IV of the OECD guidelines.

"I OECD 1995 guidelines paragraph 1.6.
2 OECD 1995 guidelines paragraph 7.6.

" The Transactional Net Margin Method under the OEKSB5 guidelines, for example, is analogous
to the Comparable Profits Method under the IRC &#&8filations.

“ OECD 1995 guidelines paragraph 2.1.

 Generally, the OECD 1995 guidelines indicate thathods should be considered in the following
order: Comparable Uncontrolled Price, Resale P@osst Plus, Profit Split, and Transactional Net
Margin.

*® Surgically controlled time was specified by Kuatm Vera (2005) as: (i) the pure surgical time
(from incision to closing of the wound); (ii) tingpent positioning and preparing the patient; aii)d (i
time spent by surgeons in washing and dressingeipgpation for the operation.

" It should be noted that in an attempt to securereesponding decrease in income recorded in the
foreign tax jurisdiction, and therefore eliminateutlle taxation, the firm may appeal to the Competen
Authority process. Competent Authority is a prooestablished under the mutual agreement procedure
articles of US tax treaties that enables taxpatgeobtain double taxation relief when one treaty

country makes a transfer pricing adjustment (ChamdyMcAlonan 2007). Chung and McAlonan

(2007) note, however, that most corporate tax deyants do not have direct experience with this
procedure, and that it takes on average two t@thears to reach a competent authority settlement.

8 US Treas. Reg. § 1.482-9T.
" US Treas. Reg. §1.482-2(b).

 The IRS had released services regulations in Segee2003 in proposed form, but these fell short
by many accounts and it took three years to irdrafiwf the wrinkles.

2L A four-part test previously used to determine aketan intrafirm service warranted a cost only
reimbursement.

22 A threshold test previously used to determine waea profit element should be factored into
intrafirm prices. Under the new service regulatiadhse Benefit Test examines whether an intrafirm
transaction should be compensated in some fashf@ndetermination of whether this compensation
should include a profit element is left to the tayer (US Department of the Treasury 2006, p. 158).
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% The Profit Split Method relies on the assumptioat certain activities are central to the creatibn
value within a particular enterprise, whereas oftiactions are ancillary or routine in nature. Unde
the residual profit split method, profits are fiedibcated to the “value added” functions of areemtise
based on metrics such as usage rates, revenukeaddount, and then the remaining (residual) forofi
is allocated to the routine functions. The complergipofit split relies on independent, third paptpfit
split data to benchmark the appropriate split ofigs for the intrafirm transaction(s) under questi
(OECD 1995, p. llI-2)

4 Excluded services are listed under US Treas. &eg82-9T(b)(3)(ii) and include services such as
manufacturing, production, and construction.

% The IRS herein lists 101 specific activities, anigad into 20 categories.

% A revenue procedure is an official statement pfacedures that affects the rights or duties of
taxpayers or other members of the public undetrttegnal Revenue Code, related statutes, tax égati
and regulations that should be a matter of publimedge. Procedures do not have the fore and the
effect of Treasury Department Regulation, but mayged as precedents. The IRS issues revenue
procedures sequentially, such that Rev. Proc. A®iepresents the $$rocedure issued during 2007.

2" Compustat is a database of North American publgirtess establishments. The database provides
business descriptions and detailed financial infdrom including income statement, balance sheet,
cash flow and supplemental data for over 23,000ipblosiness establishments in the United States
and Canada. The data is primarily sourced fromiplytdvailable documents filed with the US
Securities and Exchange Commission. The Compdatabase is commonly used for the purposes of
constructing transfer pricing benchmark sets, anged by the IRS in performing transfer pricing
audits.

28 Although the fact pattern is hypothetical, thesdased for the comparables search is factual. For
confidentiality purposes the names of the individiampanies used in the analysis are not revealed.

? The SIC system is a four digit scheme of businésssification developed by the US government to
classify companies according to the type of ecooantivity in which they are engaged.

% The full cost markup is defined as the ratio oéiging income / (sales — operating income).

31 Note that the interquartile range as calculatetbuthe IRC §482 regulations differs from that
commonly found in statistics textbooks due to défeces in rounding.

%2 This time horizon was selected by Earal. (2005) to correspond to the period between Fepruar
20, 1990, when the IRS made public its intentioaudit foreign multinationals for transfer pricing
related tax underpayments, and September 17, ¥8%h the first transfer pricing penalty was
announced.

% See also Bartelsman and Beetsma (2003) who exaeiravoidance in OECD member countries.
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CAPITAL , LABOR AND THE ENVIRONMENT

Andriana Vlachou

Environmental degradation is the outcome of mangmdie and interacting processes
in capitalism. The production of commodities witthetmotive of profit plays a
substantial role in this degradation, as it hasnbeell-documented by the eco-
socialist literature. However, at the same timellution and natural resource
exhaustion have serious negative effects on cagit@llabor in capitalist societies. In
particular, to the extent that ecological degramatis generalized and affects the
regulating conditions of production, the cost, waind price of commodities tend to
increase and thus give rise to reactions to itflgcted producers. On the other hand,
to the extent that deteriorating ecological cowodisi are not generalized, but only
affect certain capitals in different locations ectrs, changes in profits and rents can
trigger economic and political reactions to contireliminate these negative effects.

In other words, competition among capitals overasdo nature comes into shaping
environmental regulation and adjustments. Moreowerd in so far as natural

conditions affect the (biological, psychologicatsthetic and other social) conditions
of living of the working people, they can increas®mple’s cost of living or deteriorate

their standards of living, both possibly instigatenvironmental, economic and social
struggles. The state may be called upon to reguésteess to nature. The

establishment and the concrete shaping of enviratahesgulation then becomes an
arena where various classes or class segmentsoam sovements struggle to

secure their access to nature (Vlachou 2000, 20012, 2003-4).

It was Marx’s analysis of work-time legislation thaspired and guided me when
deriving environmental regulation as an outcomestaiggles over the appropriation
of nature in capitalism. Marx recognizes that wonke legislation emerged as the
outcome of working class struggles and of a conjattcoincidence of interests
among competing classes or class segments. Ththéemgg of the working day by
individual capitalists appeared to be against tibereésts of the working class and also
against the interests of the capitalist class aghale since the resulting physical
exhaustion of workforce increased the cost of Igimwer reproduction (Marg991,
Vol. |, 376-377). Significantly, state intervention egemt as a solution when not
only the working class but also capitalists favoitedith the advent of machinery. In
particular, the manufacturing capitalists promisedo the workers in order to
mobilize the workers to help them to win a victawyer the landlords in England. In
Marx’s words:

" This short article elaborates further a critiagjuanent that first appeared in Vlachou

(2003-4).
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[Hlowever much the individual manufacturing migliel to give

free rein to his old lust for gain, the spokesmied political leaders
of the manufacturing class ordered a change inudéi and in
language towards the workers. They had started taenpaign to
repeat the Corn Laws, and they needed the workehnglp them to
victory! They promised, therefore, not only thae tloaf of bread
would be twice its size, but also that the Ten IBoaill would be

enacted in the free trade millenium. Thus they weven less
inclined, and less able, to oppose a measure iatendly to make
the law of 1833 a reality. And finally, the Torighreatened in their
most sacred interest, the rent of land, thundernéd philanthrophic
indignation against the ‘nefarious practices’ oéithfoes (Marx

1991, Vol.l, 393).

Moreover, the establishment of work-time legislatimplicates competition between
producing capitalists along with the pressures tedeby the working class. In
particular, small capitalists supported a limitatiaf the working day to increase the
amount of capital invested in machinery necessaryldrge-scale production, or to
render large-scale fixed capital, already invesigie, and hence uncompetitiveOn
the other hand, large-scale capital appeared assupport the limitation of the
working day in order to weaken small capitals, wheontinued to rely upon the
extensive exploitation of their workers throughdomours and low wages, and take
them over (see also Fine 1979, 114-5). Marx inaddserved that:

The chief objection, raised repeatedly and passitnan behalf of
each manufacture threatened with the Factory Actnifact this,
that in order to continue the business on the chllesa greater
outlay of capital will be necessary. But, as regardthe so-called
domestic industries and the intermediate forms éetwthem and
manufacture, as soon as limits are set to the wgrday and to the
employment of children, those industries go towadl. Unlimited

exploitation of cheap labour-power is the sole fiation of their
ability to compete (Marx 1991, Vdl. 605).

In such circumstances, workers can take advantdgteo divisions among the
bourgeoisie itselfn particular, according to Marx and Engels, thgamization of the
proletarians into a class, and consequently inpolaical party, “compels legislative
recognition of particular interests of the workdrg,taking advantage of the divisions
among the bourgeoisie itself. Thus the ten-houitsirbEngland was carried” (Marx
and Engels 1969, 117). The work-time legislatioBiitain actually developed due to
the conjuncture of the forces of competition betweapitalists and the fundamental
struggle between the working class and the cagitalass over the limitation of
working hours (Fine 1979, 114-5).

Furthermore, from Marx’s time until todayhe establishment, content, and the
enforcementof labor power market regulations is the outconmhencessant class
struggles fought between the capitalists and thekiwg class, and among capitalists.
In the case of the legislation for the limitatioh working hours in England, the
“revolt of capital” against the regulation once addished led to a differentiated
application of the law by 1850. According to Marx,
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Some of the manufacturers themselves grumbled: CGave holds
in Yorkshire, another in Lancashire.... The manufestun large
towns could evade the law, the manufacturer in trgudistricts
could not find people necessary for the relay sysstill less for the
shifting of hands from one factory to another, 'efnd the most
fundamental right under the law of capital is tlggiad exploitation
of labour-power by all capitalists (Marx 1991, VhI405).

The Act of 1850 (finally completed in 1853) follod/@nd regulated the working day
of all workers in the branches of industry subjedt.

This reading of classic Marxian texts has inspirag work on environmental
regulation, and obviously differs significantly frothat of Burkett's who claims in
abstract terms that “explicit social regulation wbrk-time contradicts the basic
principles of capitalist competition” (Burkett 199942). In Marx’s analysis,
competition among capitals, the “reciprocal intécac of many capital with one
another” occurring in production, circulation, distition, and taking different forms,
Is important in shaping the work-time legislatiordacapitalist growth.

Following this line of reasoning, | have argueddetail (Vlachou 2000), that intra-
capitalist struggles are nowadays waged by capstaiering from pollution and by
capitals that are to profit from pollution abatemeresource conservation and
substitution, and from recycling, and play an intpot role in the shaping a
environmental regulation and change. Polluting rsdurce-depleting capitalists tend
to resist the establishment and enforcement of latgn (often quite fiercely),
especially policies affecting them at an individoallocal basis, fearing competitive
disadvantage. The many forms of business opposinahtheir implications are well
narrated by O’Connor (1998), Kovel (1999) and B4@€02). Nevertheless, as | have
argued in detail elsewhere (Vlachou 2000), therarisemerging tendency among
several polluting and resource-depleting capitdirsts (most of them are large and
transnational) to view environmental regulationaas opportunity for restructuring
and growth. It is important, that the struggles aadpy environmental, social, and
labor movements to defend the natural conditiongeaiple’s lives, take account and
advantage of these intra-capitalist struggles.

Such a conceptualization of capitalist competitisnhowever, missing from many
Marxists’ analyses. For Burkett, for example, “Té@al of capitalist competition is
simply and solely monetary accumulation” (Burket®9®, 218). Capitalist
competition compels maximum accumulation tgpital as a whole.Capital (in
singular) tends generally to “homogenize, relocatel outstretch natural conditions”(
Burkett 2003—4, 458).

For Joel Kovel, it is the accumulation of capdal, in particular, the scale of capital
that drives ecological crises. According to Kovili$ the scale of capital that makes
this deadly. Thus the larger problem is accumutatiself and the kind of crises it
engenders and through which attacks the ecosysternses are inherent within the
accumulation process, and grow in ecological impatit the scale of the system and
its chaotic character’(Kovel 2003, 135). This reasg leads Kovel to argue that
capital’'s “stewardship of the earth wilhecessarily bring about ecological

catastrophe—and with it, the breakdown of the adipitsystem and the civilization
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organized about its reproduction” (Kovel 1999, 3).similar line of thinking,
although more nuanced, is embedded in Liodakisiraent that “a more generalized
systematic increase of values and prices of allnsodities (price level), due to a
more generalized environmental degradatioetessarilyrelates to crises and “to the
real catastrophic impacton the environment” in a capitalist social forroati
(Liodakis 2003—4, 466).

Significantly, however, Marx’s analysis of the lalione legislation shows that in the
case of labor power (also a natural entity), thensified despoliation of labor power
did not necessarily meant the devastating exhausfiovorkforce. This would indeed
be a catastrophic scenario for capitalism, givext ithis based on the pumping out of
surplus labor from workers. However, Marx did nbedrize crises (aecurrent
phenomenon in capitalism), or the collapse of edipin, as a result of the physical
exhaustion of labor power, despite the dreadfulkimgr conditions of workers in his
time. This line of thinking is embedded in my urlimdness to underwrite arguments
which claim that an intensified environmental delgitéonnecessarilybrings forward
ecological crises and catastrophes. Marx’s anslydelabor-time legislation and
crises warn us against these mechanical dialeditus.economic and social impacts
of nature’s degradation (in part captured by changevalues, prices, profits and
rents) result in conflicts between capitalists ahd working class, and between
capitalists themselves that give rise to envirortaderegulation and adjustments—the
“greening” of capitalism (Vlachou 2000).

Workers-citizen engaged in struggles over laborketaregulation and over access to
nature, are groping and searching for policies ooivé to their own individual and

collective human development. And in a class-dididapitalist society, there is no
common interest among all society’'s members (betwespitalists and workers),

despite the great cultural effort of dominant oéss$o convince the exploited and
unprivileged otherwise, in order to legitimize thpolicies and have them accepted.
This is a decisive line of demarcation that diffeérates radical eco-socialist politics
from social-democratic ones. Referring to the iedés of “society as a whole” to

assess regulation makes sense then for Marx, lecHubis vision of a classless
society, when abstracting from class divisions ¢Wlau 2000, 2002, 2003—4).

Did Marx consider labor-time legislation “just afaemist corrective transformation

contained within capitalism™? | believe he did n@&truggles waged by labor,
environmental, and social movements may (hopefulpgve the way to an

ecologically defensible classless society. Althougitk-time or labor-power markets
regulation is always a contestable arena and mdgrideom materializing a socialist

transformation—as it has been (and will be) theeaaish environmental regulation—

Marx did not suggest to workers to abandon suclggtes to defend or improve their
living conditions in capitalism. There is no othead for labor besides continuous
struggles over its conditions of work and life away of empowering and organizing
itself with the goal to radically transform capisah into an ecologically defensible
socialist society.

| am afraid that arguments that insist on the ingdnility of capitalism and downplay

its contradictions are not merely pessimistic. Tloayn potentially open space to
challenges posed and ruptures achieved by the kfmbrenvironmental movements
and could be interpreted as impossibility argumeatgarding the emergence of a
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social agency and effective in bringing forwardicat social change. And Kovel

activates such concerns when he argues that “whedlenged from below, or through
competition, they [the “personifications” of capjteespond so as to induce further
crisis, and do so in proportion to the magnitudehef capital they express.” (Kovel
2003, 135). Is there any way then that the bousgeavill “produce, above all, its

own grave-diggers,” as Marx and Engels used toebeliMarx and Engels 1969,
119)? The fall of contemporary capitalism is sgibunded today, | believe, in the
uprising of the working class and social movemdmas it produces.

| would like to emphasize that most of us are aw@ared worried about) that the
present labor and other social movements standmiated and more or less
disorganized and thus politically ineffectual. Bbacet al. have argued that hope, not
fear (of an ecological catastrophe, for exampldéhésbest inspiration for a society in
which both social and ecologically justice will iy come to pass (Boucher et al.
2003, 131).

END NOTES

Marx observed that “The increase use of machinenyakes a constantly increased

prolongation of the working day ‘desirable’ sinitee lengthening of the working day
“permits an expansion of the scale of productiotheat any change in the amount of
capital invested in machinery and building” (Mai®91, Vol. I, 529-530).
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