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Ronald K. Hoeflin, Ph.D.
P. Q. Box 7430
New York, NY 10116
Members for the cozinz year: Eleven of our seventaen
will bBe contizZulng witn us forT tae coming year:

Geraldine Brady C¢. M. Langan
5128 3. Blackstone Ave., Apt. 210 "P. 0. Hox 131
Chicago, IL 60637 Speonk, NY 11972

Anthony J. Bruni James D. Hajicek
P. Q0. Box 867418 %894 Spring valley Roa
Plano, TX 75086 Burlington, WI 53105

H. W. "Bill" Corley Richard dMay
626 Charles Court 463 Beacon Street
Arlingteon, 12X 16013 Boaton, Mia 02115

Chris Cole Keith Raniere
P. 0. Box 9545 3 Flintlock Lane
Newport Beach, Ci 92658 Clifton Park, NY 12065

Dean Inada Raymond Wise
23333 Ridge Route Drive, Apt. 51 50 Fairview Street
El Toro, CiA 92630 Huntington, NY 11743

Johann Qldhoff
Hogalundzg. 37 VI
5-17151 Solna
Sweden

Three of our four non-member subscribers also renewed. We
up saveral necw deabers toward the end of the year when and
Pitan Test is puolisned by Omni magazine.

The July 4 weekend: Xeith Raniere has located a frae
room Ior us for The weekend of July 2, 3, and 4. The addre
342 Madison Avenue, 3Suite 2001. I pelieve this ia between
53rd Streets. I currently expect 6 or 7 mempers to attend
ering.
2XDensive acconacdations in the New York area and asked tor
ment.

menbers
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may pick

if ny new
- of

meeting
88 i3
52nd and
the gath-

James Hajicek sent me the following ¢lipping concerning in-

ny com-

i% might be wortan a try, but l personally would choose an in-

expensive furnished rooam in Mannattan to keep transportation gaort

and siaple.,

N ALTERNATIVE 10 mdwwe
Manhatian's bigh hotel ratas is

per nighl singie or $21 per persoa for
iwo la a room. Alr-condilloned
ronms with privets baths are $30 par

10 sumates away in Hoboken, NJ.
A¢commodalions al the residence
balls of Staveqn [natruts of Technol-
ogy oow wit available aad are within
wght of e New York skylUoe Hobo—
hem 5 mrved woupd ihe clock oy
sir-cooditioosd subway truas lo the
World Trade Center and 10 midiown.
The larw 10 81

From lats May through lats Augu-
ot, dorgutory-style rooma cost §30

sight single, 330 per persoa for twin
accommodaticas. Viklors suayiog st
Stavens arv weicome L0 use campus
recrsational fsctiities.

Accomimnadations slso are svall-
able for slightly higher rates duriag
the rest of the year. For more infor-
rmadon, write w Campus Holidaya
USA. 242 Beilevus Ave . lUpper
Montcialr, NJ. 07043, or call (800)
Sa-13.




Bayesian Regression

Chris Cote
PN Box 9545
Hewport 8each, CA 725653

Nnce we have abandoned the search for certainty, we are
left with rational assessments of probability in leading our
lives. The mathematical laws of probability allow us to compute
the odds of various events, given the odds of other events. This
is commonly called Bayesian tnference, which is a fancy name for
a tautology. For example, if [ prepare an urn with 100 balls,
fifty white and fifty biack, then 1 select a ball at random from
the urn, the odds are even that the selected ball will be white.
Similarly, the odds ares one in Ffour that two balls selected with
replacement will both be white, one in eight that three balls
selected with replacement will all be white, etc. [f | did not
start with fifty of each color, these odds would be different.
We can calculate all of these odds by simply counting cases,
which is all there really is to Bayesian inference.

However, suppose [ do not know how many of each color |
started with, What are the odds in this case? [t is tempting to
still try to apply Bayesian inference, but this time to consider
al} possible combinations of colors of balls. However, this
reasoning is faulty, [t is trying to get something for nothing.
Tt is trying te get knowledge from ignorance. The answer depeads
upan arbitrary definitions. What do we mean that all
combinatieons are equally likely? Do we mean that each color is
equally likely, which leads to a binomial distripution? O0Or do we
mean that each possible mix is equally likely, which leads to a
flat distribution?

Once we accept that we simply do not know the odds of
picking a white ball {f we do not know the distribution of the
celors of the balls, then we are faced with a problem | will call
“Bayesian regression.” 1In order to know the outcome of any
experiment, we must know the probabilities of the experimental
setup. How do we know that the needle on the gauge did not just
happen to repeatedly indicate the same reading? We know Lhis
because the odds against this happening are astronomical. But in
order to know these probabilities, we need to know other
probabilities, etc. At some point, we need to simply ASSUME that
things are pretty much the way we think they are.

We can only assume that we are not brains in the vat of
some diabolica! scientist: we can never claim that this is very
unlikely, because we have no evidence that contradicts this
hypothesis. Considerations other than evidence cause us o
reject this hypothesis: things like Occam's Razor. [t would be
nice to have some firmer basis for this conclusion, but
unfortunately [ do not see one.

e




Puzzle Solutions

Chris Cole
P. 0. Box 5351‘5
Newport Beach, CA 92658-9545

Switch? (Issue Number 15, June 1987)

Generalize the problem from three marbles to n marbles. [f there
are n marbles, your odds of having selected the red one are l/n,
After the other person seltected a black one at random, your odds
go up to 1/(n-1). There are n-2 marbles left in the bag, so your
odds of selecting the red one by switching are 1/{(n-2) times the
odds that you did not already select it (n-2)/({n-1) or 1/(n-1),
the same as the odds of already selecting it, Therefore there is
no advantage to switching.

If the person loocked into the bag and selected a black one on
purpose, then your odds of having selected the red one are not
improved, so the odds of selecting the red one by switching are
1/{n-2) times (n-1)/n or {n-1)/n{n-2). This is {n-1)/{n-2) times
better than the odds without switching, so you should switch.

USENET Letter Series Callection (Issue Number 21, December 1987)

1. T. If you say the sounds these letters make out loud, you
will see that the next letter is T,

2. N, N, M, A. or N, 5, M, A, Names of the chemical elements or
first Jetters of their symbols.

. J, ¥, K, T, P, T, F, P, 8, L. Presidents.
4. M, N, O, P, U, W. Letters tn the Hawalian alphabet.

S. I goes on the top line. The characters on the top line can
be drawn with straight lines,

6. Army and Navy officer ranks, descending.

7. Army and Navy non-comm ranks, descending.

B. N, V, N, N, R. States in Constitution ratificatton erder,
9. Vor l. Colors.

10. ¥, L, 5,5, C, A, P. Zodiacal signs.

1. U, N, P. Planets,

12. @, R. Only letters with an inside as printed.

13. L, M, N, O, S, U. Letters whose English names start with
vowels,
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Creativity — Say,
There’s a Good Idea -

' You can foster it — but not with
rewards, coercion or competition.

By Teresa M. Amabile

HE chemist who
had just arrived
for his appoint-
ment logked no differ-
ent from the others I'd
been interviewing all
day at a major R&D lab-
oratory in a large chemical company. Over two dozen
scientists had already answered my standard ques-
tion: “Can you tell me about an example of high
creativity from your work experience, as well as an
example of low creativity?”’ I'd asked them to dis-
cuss any features of these events — the persons in-
volved, the work enwi-
ronments — that
seemed distinctive.

The stories I'd been
hearing were full of
rich and intriguing de-
tail. But I was com-

pletely unprepared for this man'’s startling remarks.

“One thing I've done to stay creative is to cut my ;
salary down, so management doesn’t worry about
what I'm doing every moment. Once a salary gets up
there, management is forced to get involved in every-

P o

Teresa M. Amabile is an associate professor of
psychology at Brandeis University. Her most
recent book is ‘‘Growing Up Creative'
{Crown). This is adapted from an article
written for the Brandeis Review.
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thing you do, because every moment of your time
conts the company money. So [ avoid this by turn-
ing down the raises. I'm here to have a good time. [
have the joy of thinking . . . 1 love just thinking
things over, just circling a problem. [ am interest-
ed in things that don't work, and I even seck them
out. When I see conceptual contradictions, I go get
them. Just let me play. Give me a big enough play-
pen, and I'll go from there.”

Not surprisingly, | would later learn that this
man’s colleagues and supervisors considered him
eccentric and difficult to manage. At the same
time, though, they agreed that he consistently pro-
duced the laboratory's most creative work.

Although he was the only one of the 120 sei-
entists my colleagues and | interviewed who
aaid he refused salary increases, this man mere-
ly presented an extreme form of an attitude
that we found quite prevalent among the most
creative participants: They are in it for the fun
and the personal sense of satisfaction they get
from meeting an intriguing challenge. If any-
thing gets in the way of that fun and satisfac-
tion — particularly constraints placed on them
by their work environment — their level of cre-
ative productivity suffers.

We can ask two questions about this revelation:

What does it tell us about the special charac-
teristics of creative
people — “the creative

personality’’?

What does it tell us
about the special char.
acteristics of creative
thinking — *‘the per-
sonality of creativity?”’

When psychologists
first started studying
creativity about 35
years ago, they tackled
the first question. For

example, paychologista at the Institute for Person-
ality Assessment and Research in Berkeley, Calif, .
identified a number of traits that described their .
creative subjects {architects, mathematicians and
writers). Among those traits were independence,
nonconformity and a propensity toward risk-tak-
ing. And all researchers during this time acknowl-
edged the importance of special talents in the high-
est levels of creative work.

But extraordinary talent and personality and
cognitive ability seem not Lo be enough. Arthur
Schawlow, a Nobel laureate in physics, said this
about his own creativity and that of his colleagues:
“The labor of love aspect is important. The suc-
cessful scientists often are not the most talented,
but the ones who are just impelled by curios-
ity . . . They've got to know what the answer ia.”

That extra something that determines creativ-
ity, that *‘labor of love aspect,” is what my stu-
dents, my colieagues and | have studied over the
past 10 years. Our research can be summarized in
the Intrinsic Motivation Principle of Creativity:
People will be most creative when they are moti-
vated by intrinsically interesting aspects of the
work itself — interest, enjoyment, satisfaction and
challenge — and not by extrinsic motivations —
supervisory restrictions, deadlines, or reward
structures.
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We are not alone in this belief, Albert Einstein
saw Intrinsic motivation as conducive Lo creativity
und extrinsic motivation as detrimental. As he
siid, “It is a very grave mistake to think that the
enjoyment of seeing and searching can be promot-
ed by means of coercion and a sense of duty.”
The observations of outstand-
ingly creative people such as Ein-
stein, Schawilow and other scien-
tists, writers, artists and musicians
constitute our first source of evi- e —
dence on the Intrinsic Motivation < . .
Principle of Creativity. We know SiX wayS lo klll
The second source comes from e
controlled experiments that we Creatlvlty -_ and SO dO
have conducted in our laboratory

with young children, coliege sta- ANy teachers, business

dents, creative writers and business

managers. By systematically vary- - UQNIAZET'S and parents.’

ing the presence or absence of ex-

trinsic constraints in the work envi- e ]

ronment (factors such as restricted

choice, expected evaluation, compe-

tition or surveillance of work), we

have examined the effects of each of

these factors on artistic, verbal and problem-solv-

ing creativity, :
The third source of evidence comes from the

interview study of R&D scientists which 1 con-

ducted with Dr. Stan Gryskiewicz of the Center

for Creative Leadership. Through a detailed

analysis of our scientists’ descriptions of cre-

ative and uncreative events, we found that this

nonexperimental study provided striking confir-

mation of the laboratory experimentas. _

In all, we have dis-
covered six methods
for killing creativity —
six factors that, when
imposed on someone
who is doing an inter-
esting and potentially
crealive task, can un-
dermine both the in-
terest and the creativ-
ity. They are:

o Expected evalua-
tion. People who are

cancentruting on how their work will be evaluated
are less creative than people who are not made to
worry about evaluation. )

® Surveillance. People who are conscious of
being walched as they are working will be less
creative than people who are not conscious of
being watched. )

® Reward. People who see themselves as duing

-6—




something primarily for a tangible reward will be
leas creative than those who are not working pri-
marily lor reward. ]

® Competition. People who feel themselves in di:
rect, threatening competition with others in their
work will be less creative than those not focusing
on competition.

® Restricted choice. People whose choice in how
to do a task is restricted will be less ereative than
people given a freer choice. This factor scems to be
especially important for creativity in the scientisls
we studied. In the R&D interviews, {reedom of
choice in how to do one’s work was the single most
potent feature of environments supporting high
creativity. Conversely, restricted choice was the
single most potent feature of environments in the
low creativity examples.

® Extrinsic orientation. People who are led to
think about all the extrinsic reasons for doing what
they are doing will be lesa creative than people who
are thinking about all the intrinsic reasons.

This is not to suggest that extrinsic
motivation is all bad. Indeed, in rou-
tine tasks that do not require any cre-
ativity, extrinsic motivation may be
essential. Most of us don’t want our
hookkeepers Lo dream up new ways of
playing with the accounts; in jobs
such as bookkeeping, motivating an
employee with rewards, evaluations,
surveillance and so on may be perfect-
ly appropriate [or getling the work
done, getting it done on time and get-
ting it done accurately.

But if we are trying to get our
scientists to produce innovative
ideas, our advertisers to dream up
novel campaigns, our graduate stu-
dents to formulate elegant new hy-
potheses and our children to exer-
cise their growing creative talents,
then we had best find ways of sup-
porting intrinsic motivation. -

Intrinsic motivation is necessary
for creativity, but it is by no means
all that you need. The theory of cre-
ativity that [ have been developing
proposes three components that are
necessary for ereativity.

® Domain-relevant skills. These
are abilities in specific areas (math-
ematics, music or literature, for ex-
ample} learned through formal edu-
cation and experience, for example.

® Creativity-relevant skills. These
are ways of thinking and working that
are conducive to creativity in any do-

main -— for example, an independent,
nonconf{irming personality; a high en-
ergy level or a way of finding new
perspectives on problema.

¢ Task motivation. An intrinsic
motivation to do a particular task is
more conducive Lo creativity in that
task than an extrinsic motivation.
This, of course, is the point that my
own work has highlighted.

We know that the “personality of
creativity' is such that it can he se-
verely hindered by extrinsic motiva-
tors. We know six reliable ways to
kill creativity — and so, apparently,
do many teachers, business manag-
ers and parents. . - : .

How can we keep creativity alive?
At this point, we can suggest three
possibilities. First, it is important to
have a high level of knowledge and
experience. According to our theory,
the overall level of creativity in an
idea or a product is determined joint-
ly by a person's level of domain-rel-
evant skills, creativity relevant skills
and task motivation.

If intrinsic motivation is somewhat
low, that might be partially compen-
sated for by high levels of skills. A
person might be able to produce mod-
erately creative work, even if some-
what more extrinsically than intrinsi-
cally motivated, if he or she is
extremely skilled in the domain and
experienced in thinking up new ideas.
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The scecond method for keeping
crealivily alive is to take the focus off
extrinsic goals and constraints. Ideal-
ly, we should be able to maintain our
intrinsic motivation (and our creativ-
ity) by somehow shrugging off the
strong extrinsic pressures under
which we must work. But since this
is difficult to do, it would help if our
work environments did not impose
unnecessarily strong systems of eval-
uation, reward, competition and oth-
er forms of extrinsic motivators,

Third, it should help if we can con-
centrate on intrinsic motives. This
suggestion is a companion to the pre-
vious one. If we can somehow be real-
ly aware of our interest, enjoyment,
personal challenge and internal sat-
isfaction in our work, then we might
be less subject to the ill effects of ex-
trinsic constraints on our motivation
and creativity.

We have just gathered some excit-
ing new data on these last two points.
My collengues Beth Hennessey, Bar-
bara Grossman and 1 tried to train
children to focus on their intrinsic
motives for deing various types of
schoolwork and to minimize the im-

rtance of extrinsic constraints.

The children in the study watched
videotupes in which other children
served as models of intrinsically mo-
tivated individuals. When the adult
on the videotape wasked the models
what they liked to do in school and
why, they replied taccording to a
script we had written) with state-
ments of interest, excitement and
deep involvement in some aspect of

therr studies. When the adult asked
how they lelt about teacher approval
and getting high marks, the models
said that, although such things were
nice, they were not as important as
really trying o enjoy your work.

There was one dominant message
throughout the training videotape
und the accompanying discussion we
had with the children in this study:
It’s nice to get rewards, approval and
s0 on, but the most important fuctor
is to be aware of the intrinsically in-
teresting, satisfying and challenging
aspects of whatever you are duing.

The training succeeded: Those chil-
dren who were trained using the vid-
eotape showed higher levels of intrin-
sic motivation than children who had
not been trained. More importantly,
the trained children did not show fess
crealivily even when they worked un.
der extrinsic constraint,

In effect, what we have done is tu
show that children — and, we hy-
pothesize, adults, (oo — can be -
munized against the negative effects
of extrinsic constraints on their in-
trinsic motivation and creativity.

If we can continue with this work,
finding new ways to accommodate
both persons and environments to
the special “personality of creativ-
ity,” we will have come a long way
toward promoting what Einstein
called “the enjoyment of seeing and
searching.”

The result will surely he more
searching, better seeing — in short,
greater creativity






