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Defense-Industry Conversion:
Blaming The Victims?

With drastic cuts in defense spending, there is widespread
concern about converting defense industries and their engineers to
commercial work. There is unfortunately a widespread misconcep-
tion that the so-called "corporate culture” of defense industries
makes them and their engineers unsuited for this conversion. All
government-funded industry—both defense and nondefense—is
assumed to have this special “corporate cultura,” but this article will
refer to the defense sector becausae it is there that the decline has
been aspecially stesp; however, this article is intended to apply to
engineers of government-funded nondefense programs as well.

This view of defense-industry engineers as virtual unemploy-
ables—if not uneducables—outside of defense work really repre-
sents a sudden about-face. A few years ago, when defense spend-
ing was higher, there was much bellyaching that the delense
industry was “depriving” commercial industry of engineers in gen-
eral and the most capakle engineers in particular, However, now
that laid-off defense engineers are available in large numbers, they
are largely being ignored by commercial industry.

Some of the special features of defense industry’s “corporate
culture” are as follows: (1) unfamiliarity with—and lack of inferest
in—commoercial products; (2) lack of concern for keeping costs
down; (3) drawn-out development schedules; (4) design for small-
quantity production; (5) red tape: big bureaucracies, heavy, testing,
voluminous documentation; (6) high salaries; (7) skill in marketing
to only a single customer, the U.S. government, However, the
differences are much smaller than many people realize.

First, there is the complaint that defense engineers are unfamiliar
with commercial products. However, the principles of engineering
are equally applicable to defense products and commercial prod-
ucts, and engineers are highly adaptable. Engineering schools do
not have separate "defense” engineering programs for engineers
expecting to work in defense industries. There is a major called
“agrospace” enginearing (or less commonly ¢alled “aeranautical” or
“astronautical” engineering), but probably most engineers in the
aerospace industry do not have AE degrees, and AE degree
programs are mostly just medified mechanical engineering pro-
grams, anyway. And transfer of knowledge from one product line to
another often works in strange ways; for example, some pacple
might consider airplanes to have more in common with cars than
with bicycles, but it was the bicycle-making Wright brothers who
succeeded in making the first aimplane because airplanes and
bicycles have the common feature of lightweight construction. And
ironically, while some regard a transition to commaercial work as too
challenging for defense engineers, some defense engineers regard

commercial work as not challenging encugh—though such engi-
neers are probably a small minority. Presumably most laid-off
defense engineers would be glad to go into commarcial work—given
the opportunity.

Then there is the matter of keeping costs down. Certainly, many
of the products sold to the government are merely ordinary, every-
day items with inflated prices—like $500 hammers and toilet seats.
However, many of the high prices result from the aerospace
industry’s demanding requirements of high performance and relia-
bility. It is patently unfair, for exampie, to compare the price of car
parts with the price of parts going into a high-performance aircraft.
And recent quality contro! problems have shawn that quality control
has in some cases not been strict enough: forexample, afederal law
was recently passed to deal with defective fastenars (ironically,
many of these defective fasteners were knowingly supplied by
companies frem that alleged bastion of quality, Japan). And the
need to maintain quality while keeping costs down is rarely men-
tioned (how many of us have been stranded in curcarson adark and
rainy night because of poor car design or production penny-pinch-
ing?). And certainly, the prices of many commaercial products—
luxury automebiles, for example—show that minimizing costs is
often not a very important factor in commercial products (though
giving the best value for the money may be an important factor; even
here there may be more impartant facters, like image). The red tape
of defense industry—e.g., specifications and extensive testing—is
often associated with the need to maintain high quality.

Then there is the matter of drawn-out project schedules. ltis true
that once a company gets a defense contract, it does not have to
worry about beating a competitor to market, and beating a compati-
tor to market can be critical in many fast-moving commercial
industries. However, the length of a project schadule could be one
of the factors that the govarnment considers in awarding a contract,
and contractors are expected to meet their schedulss,

Thenthere is the matter of the sizes of production runs. It is true
that the design and tooling of a part may depend on the size of a
praduction run. However, the gap here is cartainly not unbridgeable.

It is a myth that defanse-industry engineers are especially highly
paid.

Let's cut the malarkey and get to the point. Much of tha criticism
of defense engineers’ ability to transfar to commarcial work is simply
a case of "blame-the-victim,” The real reason laid-off defense
engineers are having such ahard time is thatthe U.S. has anoverall
surplus of engineers. And this surplug has been exacerbated by
drastic cutbacks in the defense industry,

Disillusioned Engineer



Editor’s Column
ILLUSORY JOB ADS

Past issues of AE carried examples of what 1 called “illusory job
ads.” They were ads that purpened to offer jobs to the most qualified
applicant but were so detailed that they were really biographies of
the applicant the firm intended to hire in the first place. Their most
striking feature was the number of words lavished on the job
daescription. Also they offered such low salaries for such extensive
qualitications that no one other than the iniended applicant {and an
unemployed engineer) would even bother to apply. Here's another
such ad. Notice the requirement for up to 50% travel outside the
L1.S., including Antarctica, for a salary that amounts to about $38K/
yr. Note the ad lists only a state employment service, and the
employsr remains unidentified, so that his reputation is not affected.
Please consider complaining to: Secy. of Labor, U.S. Labor Dept.,
200 Constitution Ave., Washingtan, DC 20210. His name is Robert
Reich, and | believe his heart is in the right place, but the Labor
Department is toco burdened to monitor such ads. Tell him what you
think of this ad. Alternatively, you can write the Texas Employment
Commission.

Electronic Engineer 1 - Develop, test, qualify, and support electronic systems used
for Long Duration balloon flights for a university-based research and development
non-profit organization. Design system upgrades and modifications as well as
integration onto scientific payloads. Support operational field requirements at
various locations throughout the worid on temporary travel. Responsible for
documentation, reports, schedules and cost tracking of engineering efforts. Re-
quires a Bacheior's degree in Electrical or Electronic Engineering or its equivalent
and thrae years experience in job offered or three yaars directly related electronic
engineering experience. Included within the required experiance, must have three
years experience in performing electronic design; computer programming in DOS,
C, and UNIX; and testing, qualification, and integration of electronic systems used
for dafa collection. Must have one year or twe semesters in telecommunications.
Must have one year experience using ORCAD or similar engineering design
sofiware package; and ane year experience in directing, evaluating, training and
supervising the work of technical personnel assigned to small project teams.
Requires up to 50% iravel outside the U.S. including iravel to Antarctica - therefore
must pass physical examination to work in Antarctica. 40 hour work week, $18.31
per hour. Apply at the Texas Employment Commissicn, Tyler Texas, or send
resume to the Texas Employment Commission, TEC Building, Austin, Texas
78778, Job Order #TX6344357. Ad paid by an Equal Employment Opporiunity
Employer.

INSERTIN THE APRIL ISSUE OF “AMERICAN ENGINEER" {AE)
| assume all of our readers received our April issue of AE. If you
didn't, write our Texas address. | take care of editing; they take care
of circulation. Besides a full eight pages, the April issue had a 1-
page, 2-sided insert containing a questionnaire from BJ Wootan.
You will remember that our February Editor's Column contained a
piece entitlted "Qutside Enterprises,” which mentioned the BJ
Wootan organization. Wootan runs a computerized builetin board
(BBS), listing consultants and job shoppers. The BBS enables
companies who need engineering services to contact the listed
consultants and job shoppers directly, which couid result in EM-
PLOYMENT or BUSINESS. The insert in the April issue opens the
Wootan BBS to new applicants who fit the reguirements and return
the inser (filled out) to BJ Wootan. Tell me what you think of this.
AEA seeks to serve U.S. working enginesrs. Who else does?

UNEMPLOYMENT FIGURES VIS A VIS
PROFESSIONAL STRENGTH

The 4/17/95 issue of EE Times contained an article by Bob
Bellinger, entitiad "EEs’ jobless rate is below 3 percent.” it men-
tioned Robert Rivars’ statistics: that the all-time peak EE unemploy-
ment rate was 6% in the 2nd quaner of '94, and the overall
engineering unemploymaent rate at that time was 4.1%. The EE
unemployment rate during the 1st quarter of '95 {(according to
Rivers)is 2,9%, andthe overall engineering unemploymentfigure is
2.7%

Mr. Rivers’ article in the April'95 issue of AE showed fluctuaticns
in engineering salaries, for several experience levels, over the
period of 1965 to 1991. The plots looked like profiles of the Rocky
Mountains. They also contained ordinates to display engingering
unemployment. The lowest salaries oceurred when unemployment
was high. Other Rivers’ aricles told how unemployment is not
random, but is controlled by identifiable facters, lke the discount
rate. Why did | publish old data? Because it demonstrates how
insecure an engineering career can be. The future is likely to look
like the past, anly more so.

Back to the EE Times story. | suppose a drop in unemployment is
cause for rejoicing, althcugh some of those reemployed could be
{lipping burgers. Since 2.7% of about 1.9M engineers comprises
51,300 souls, | dop’t think I'll rejoice just yet. Nor will AEA relent in
its efforts to enhance the U.S. engineer's career climate. | don't
believe those engineers wha turn to self-employment will come near
to offsetting the unemployment from continuing cutbacks in corpa-
rate staffing. So engineers still need a voice that is heard throughout
Congress and the administration. 'In unity there is strength; in
disunity weakness.” Engineers resist unionization. Dissident engi-
nearing organizations like AEA need to exist,

SOURCES OF MATERIAL FOR "AMERICAN ENGINEER"

Readers can tell that my background is in efectrical enginesring.
That's why | excerpt from EE periedicals. | would welcome letters
from technical professionais in other disciplines. | would find articles
written by readers in other disciplines to be even more welcome. |
already have such readers, and | could use more.

SKUNK WORKS

“Tales from a Skunk Works” is one of the articles in this issue. Just
exactly what's a 'skunk works?' My understanding is that it's an
organization replete with high talent, that attempts tc market prod-
ucts which push the state of the ant. Readers please verify this
definition. At any rate, a quote from this article really hit home with
me. "A company surrenders today’s business when it gets smaller
faster than it gets better. A company surrenders tomorrow’s busi-
ness when it gets better without getting different.” | perceive the
feverish downsizing in present-day U.S. industry as an attempt o
maximize short-term profits, so as to raise the value of the stock and
increase the annual bonuses of the Directors. This shori-range
strategy contrasts with the business plan displayed by industrial
nations in Europe or the Pacific rim, which is to maximize market
share and let the financial success follow. This is long-term plan-
ning, and it's something that corporate America needs to copy, for
the good of the nation, which incidentally banefits technical profes-
sionals, | quote Edith Hol'leman, auther of twe AE articles, who
recently joined the AEA Board of Advisors, “The policymakers need
to hear that from you.” Who are the policymakers? They are our
atected rapresentatives in the executive and legislative branches of
the government. Who is the 'you? The ‘you' is the citizens, taxpay-
ers and voters of the U.S., especially those who hold a better
economic status for the nation as a higher value than agood deal for
executives of transnational corporations. The latter hold benefits to
sharehoiders (themselves} higher than any obligation ta the naticn,

CHINA’S COMPLAINT

The March 24, 95 issue of The Chronicle of Higher Education
contained a short article which told that China has accused the U.S.
and Canada of, ' ... policies that discourage its students from
returning home' {after graduation fram North American universitias).
The article went on to say that only about one third of all Chinese
students who studied abroad since 1979 have returned to China
afterward. Education Minister Zhu Kaixuan is quoted as saying “We
are concerned about immigration policies of soms Western coun-
tries designed to aftract the best talents of the Chinesse.” When
asked which countrias had such policies, he named the United
States and Canada, both of which attract large numbars of Chinese.
He further stated | hope the countrias will changs their policies and
encourage cur students o return home.” So does this editor.
Robert Bruce, AE Editor
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Book Review Review

The word repetition in the title is not a misprint; this is a review of
abook review. One of the problems with engineering is that keeping
fully informed of the many ills piaguing the profession can be a
career in itself. Book reviews, provided that they are written by
knowledgeable, unbiased individuals, are great time-savers for
those who do not have time ta read the many books concerning the
ills of the engineering profession. Furthermors, book reviews are
often more informative than the bocks themselves.

This is a review of a book review of abook titled, “The Ghost cfthe
Executed Engineer: Technology and the Fall of the Soviet Union,”
by Loren R. Graham (published by the Harvard University Press,
1993, 128 pages, $22.95). This book review, which appeared inthe
September '94 issue of the I[EEE Spectrum {page 8), was written by
Alexander V. Kalinin, formerly a high-ranking Soviet academic who
is now professor of science and technology management at the
Monterey Institute for Technology Studies in California. The book
and the book review halp explain how a country can fail technologi-
cally and economically despite—and perhaps because of—a sur-
plus of technical professionals and heavy representation of techni-
cal professionals in positions of pclitical power.

The shartage-shouters used to blame cur irade losses to Japan
an the fact that Japan graduated more engineers in proporticn o
population than the U.S; to a lesser extent, the shortage-shouters
also bellyached that the U.S. was far behind the former Soviet
Union, too, in cranking out engineering graduates. The Soviet Union
was graduating about 300,000 engineers per year, about twice the
combined total of the U.5. and Japan. The book review points out,
“by the 1960's, the Saviet Union had developed the largest corps of
engineers and applied scientists the world had yet seen ... " Of
course, the result was prediciable; the book review continues,
“Overproduction of engineers, little professional freedom, and low
salaries led to massive dissatisfaction. Beginning in the 1970's,
engineers werking as bus drivers, plumbers, or accountants
scarcely raised an eyebrow (editor’s note: Sound familiar 7). Almost
any career could start with an engineering diploma. In the Soviet
Union, many engineers pursued politics ....."

Speaking of politics, the book review shows that merely getting
more engineers inte positicns of polilical power is by itself ne
guarantes of wise technological policies in governmant. There are
frequent lamentations about the scarcity of engineers in U.S.
politics: for example, there are very few engineers in Congress and
few U.S. presidents have had real engineering backgrounds. {The
best examples are Herbert Hoover and Jimmy Carter. Gentrary to
the propaganda of the old-line engineering sccieties, George

Washington's brief stint as a surveyor does not qualify him to be
considered our first engineering president). In contrast, the bock
review notes of theSoviet lsadership, “Leonid Brezhnev and Nicolai
Kosygin, a prime minister in the 1970s, were products of the
engineering education system, as was Kosygin's successor, Vladi-
mir Tikhonov. A sclid majority of the Politboro, too, had engineering
backgrounds.” The book review adds, “As Graham points out, the
Soviet regime became a government of engineers, but what he
averlooks is that most were failed engineers. After all, they were
willing to abandon engineering intheir twentiss orthirties tc become
party functionaries .... advancement was based on loyalty to and
membership in the communist party ... the recruitment of members
of the ruling elite degenerated, basically, into choosing managers
from the waste heap of the engineering community.” However,
maybe it is unfair to conclude that most of these Soviet leaders lgft
engineering because they were bad enginegers or bad engineering
managers; perhaps they left engineering because they fell, like
many American engineers, that that was the only way ta get ahead.
The book review notes that Soviet engineers and scientists
“managed to create the world’s largest (though military-criented)
economy, developed key modern technolegies, and demonstrated
world-class accomplishments in fundamental sciences—all in an
essentially poor country tortured by wars and terror.” Nonetheless,
because of “decades of misuse and waste of technological talent,”
the USSR failed—in the words of the book—"to become a modern
industrialized country.” This description of the Soviet economy
bears certain disturbing similarities to the U.S. economy. The book
review concludes, "the story of the greatest challenge to the United
States at its zenith of political and economic power by a fundamen-
tally flawed system that was, nonetheless, far from a paper tiger,
deserves more attention than it is generally paid today. Graham’s
compelling and well-researched book contributes greatly to this
cause.”
The Dissident Engineer

Change Of Address

Please let us know if you change your address. We have no way
of keaping up with you unless you let us know. The Post Office wil!
not let us know. Just send the address label from the most recent
issue of the “Amaerican Engineer” along with your new address to:
AEA,P.O.Box 820473, Ft. Worth, Texas, 76182-0473. You are very
important to AEA—WE DON'T WANT TO LOSE YOU!

New Member 0O

SPONSORING MEMBER: $100 0O

NAME:

MEMBERSHIP APPLICATION
" (Please Print Legibly)
I am concerned about my career and U.S. Engineering Capabilities.
FPlease Renew My Membership O
Please enroll me as a member of AEA at the following level:
SUPPORTING MEMBER: $50 O
Please make checks payable to “AEA” and mail to: PO Box 820473, Ft. Worth, TX 76182.0473

All members receive a subscription to the AEA publication “American Engineer”
{Difference in membership level reflects the individual commitment to the issues only.)

MEMBER: $30 0O

US CITIZEN? YES: 0 NO: O

ADDRESS:

ADDRESS:

CITY:

HOME PHONE:
FAX NO:
DISCIPLINE:

STATE:
WORK PHONE:
E-MAIJL ADDRESS:

ZIP CODE:
EXT:

INDUSTRY:

Dues in the American Engineering Aszociation are tax deductible if you itemize deductions.
Annual membership beginsg on the date of receipt of Application.
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How The Wall Street Journal
Shot Itself In The Foot

“Dwindling Supply of Engineers Brings a Sense of Desperation to
Auto Makers,” That's the headline that appeared on page B-1 of the
Wali Street Journallast June 7, The accompanying story began with
the assertion that “Just asthe U.S. carindustry is suddenly out trying
to hire thousands of engineers, America’s supply is shrinking.”

Two charts of data, citing the Engineering Worlkdorce Commission
as a source, accompanied the Journal's piece. We are always
happy to he!lp out journalists and do so with some frequency, butthe
spin of this article had us stumped. Engineering unemployment
rates have been at record levels, but Detrolt can't find anybody
willing to work? That sounded strange. The story got stranger yet:
“GeneralMotors Corp.,"it said, “seeking to hire 2,000 new engineers
this year, recently threw a daylong job falr but landed just over 200
recruits.” Only 200 new hires, ten percent of the target for a whole
year, inone day? The Journal'stake is that this is supposed to signal
problems. We called up a friend who works in technical recruitment
for GM. “Hey," we said, "There's apiece in WSJthat says you pecple
can't find job candidates, that you held a job fair and got only 200
takers.” This struck our pal as hysterically funny. “We were
swamped,” we were told. "We couldn't handle all the applicants.”

Sowe wrote a letterto the editor of the Journal, justto clarify things
a bit, but they never ran it. It said: “it is good to see that there are
scattered signs of a [ittle resurgence in employment markets for
engineers, but we are compelled to provide some cautionary re-
marks in response to your report on the automotive industry...

"Car manutacturers may be looking for people but the employ-
ment outlock for engineers is still very weak, compared to the
conditions which applied for most of the past 20 years. Unemploy-
ment rates for engineers jumped sharply in the first guarter of 1992
and remained at unprecedented levels in the first quarter of 1994,
The results of weak technical employment markets include the first
deciine in the purchasing power of starting salaries for engineers
since we began tracking compensation for the profession in 1953.
Before shedding tears for those firms in the automotive business
who say that they can't find people, we'd like to know if they are
willing 1o offer financial incentives, and not just rely on the poor
contdition of the more general engineering job market to bring
candidates flocking to their doorsteps.

"A couple of points in your report may mislead some readers ...
Your time series graphs, which were based on cur data, do not
support the contention that a dwindling supply of new enginears is
causing problems for the automotive industry, and we certainly did
not make such a claim in our discussions with your reporters. To bs
sure, between 1984 and 1990 there was rising engineering amploy-
ment and falling enrollment. However, that era, which was not
distinguished by rising engineering employment in the automotive
industry, is weil behind us. Since 1930, your own graphics show that
enrollment has held up quite well in a period when thera have been
precipitous declines in employment. Where then is the dwindling
supply? Perhaps there may be shortages of more experiencad
people; certainly Detreit let lots of them go in earlier ysars.

"There has been a great deal of hype in recent years about
engineering labor shortages, as if America’'s industrial problems can
be iaid at the feet of its youth ... We would advise your readers inthe

Sample Copies Available

Members of the American Engineering Association are encour-
aged to submit names and addresses of friends and associates whe
they think would be interested in receiving a sample issue of the
“Amarican Engineer.”

Names shouldbe sentto: AEA ,P.O, Box 820473, Fort Worth, TX
76182-0473.
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automotive industry that their recruitment problams may stem more
frem variations in the effectiveness of local hiring and retention
practices than from any real lack of able candidates. If their firms
need to know where appropriate graduates can be found, by the
way, we are prepared to help them do just that.”

Well, as we noted, the Journal did not choose to publish this
reaction, so we have published it ourselves. We would like to note
thatthere are no disputes here astothefacts; thers ars only disputes
about what is to be made of the facts.

Next, we expect a piece from WS5J on the defense industry,
asserting that the nation faces imminent risk of military defeat
because youngsters refuse o seek careers in that business.

{Reprinted with permission from the January '95 issue of *ENGF-
NEERS,” a publication of the American Association of Enginesring
Societies {AAES). Copyright AAES. Free sampie copies of "ENGI-
NEERS” available from AAES by phoning 1-800/658-8897.)

Reach Out

We need the cooperation of our readers to improve our ability to
enhance the profession. This improvemant will result from our
heightened visibility to Congress, the media, and the profession.

Reach Qut to your Congress, senate, other representatives and
the news media. Your “American Engineer” is our way of reaching
you with facts, articles and information concerning engineering
issues. Youcan copy these articles and send them to your represen-
tatives and the news media to support your concerns

Reach Out to an associate and encourage them to join and
support the AEA. f you're the bashful type, just place your “Ameri-
can Engineer”or a copy in their mail i be read at their convenience.
You can also Reach Out to an associate in another department,
company, division or state by mailing them your copy of AE. We
encourage you to copy AE for a friend or associate in the hopae that
they will also support our efforts.

Reach Out to the active volunteers that are making this publica-
tion possible. Tell them what you like or what you dislike. Provide
them with questions, answers and information or just a hand written
note of appreciation. Believe me when |iell you that it is important
to let your volunteers know that you care.

Reach Out to the following:

Bill Reed, AEA President
P.O. Box 820473, Fort Worth, TX 76182-0473

Richard Tax, AEA VP, Genaral Information
PO Box 2012, River Vale, NJ 07675
{201) 664-0803

Robert Brice
"American Engineer” publication and related issuss
P.C. Box 620726, Little Neck, NY 11362

Dr. David C. Lawis, Immigration
609 Sideling Court, Vienna, VA 22180

Richard Plurmmer, Anti-Discrimination
P.O. Box 326, Valley Farge, PA 19481

Robert Rivers, Manpower
P.Q. Box 129, Union, NH 03887

R.T. Pinkerton, Staff Cartoonist
Ideas and subjects for new cartoons
P.C. Box 820473, Ft. Worth, TX 76182-0473



Tales From A Skunk Works

it is hard to builg high-performance teams like skunk works. Why
bother if there are other ways to cope?

You can take one of two roads in business. The low road is well-
known. You simply stick with machine-age paradigms, increase
control, and run faster, Just have afew layoffs, and the rest will tuck
their heads down and obey. You can get them to work nights and
weekends for free. You can use a popular management fad {e.g.
reengineering, TQM, etc.) to improve efficiency.

CEOs who take this route are seen as "tough,” and their busi-
nesses as “lean and mean” by Wall Strest. L ewis Gershner may
have become CEQ of IBM not from any demonstrated prowess in
the computer industry, but because he fired some 3000 workers at
R.J Reynolds,

H your company takes that road, the CEO may wind up on a "best
managers” list, and there will be a sequence of bump-ups in the
company’s stock price.

But in the long term, you will have problems. Studies conducted
by the American Managemsent Association concluded that layoffs
don't help business performance. In 57% of the companies sur-
veyed, profits do not increase. In 69% of the cases, productivity does
not increase, and 83% of the time, there will be another layoff in the
next year. Finally, in 77% of the cases, morale suffers. Three years
after "restructuring,” average stock prices lag further behind index
growth ratesthan before the cuts. {Scurces: American Management
Association Surveys; Wall Street Journal, December 10, 1991,
page C1.) To put it simply, 1 oftan use a quotation from Dr. Oren
Harariin my presentations, “Global competition will compress profits
on anything that is uniform, routine, and standard.”

Habits are hard to break. li is scary to leave the known, well-lit
highway of machine-age process and control, Managers fear that if
they relax their control, the system may collapse. Denialis commen.
People in desperate situations often have clever phrases to deflect
blame and raise hope. “It's the economy, stupid. it’'s the Japanese.
it's the unfair playing field.”

It is smart strategy to throw crumbs to the losers when you
conguer a market. t encourages denial and delays, and can prevent
possible retaliation. “Sure we lost, but that is good. We now build
subassemblies forthe winner.” The U.S. has many assembly plants
building foreign products. Many well-known Wastern brands now
depend on deals and partners for their products. Many firms will
never adapt, but they'll have a place in the new ecocnomy. They will
provide cheap clones and do contract work for the innovative
companies.

There is another road that is less well marked, but those who
pursue it tend to have happier stories and greater success. In the
information age, there is na single visicn, competitive model, prod-
uct set, standard organization, or process that works every time.

There are numerous examples where leadership and innovation
have re-energized companies. Opporunity is everywhere, and
there are many ways to make money today. The key to information-
age success is to be different from your competition in ways that
matter most to your customers.

In Compsting For The Future, Gary Hamel and C.K. Prahalad
make this point: “A company surrenders today's businesses when
it gets smaller faster than it gets better. A company surrenders
1omorrow’s businesses when it gets better without getting different.”
Success means being different in valuable ways, so firms need o
innovate better and faster. Machine-age control and functional
organizations help repetition, but hinder innovation. They are notthe
answer.

Skunk works have a long history of successful breakthrough
innovation. Why not try high-performance teams and tapping out-
side talent tc "break out of the box” and to increase your prosperity ?

John D. Trudsl, CMC, provides businass development consulf-
ing. He is founder and director of The Trude! Group, 33476 Chincok
Pi, Scappoose, OR 97056: (503) 640-5599; fax (503} 543-6361; o-
mail: johntrudel@aol.com.

{Reprinted with permission from the March 20, '95 issue of
"Electronic Design.” Copyright Penton Publications.}

(This cartoon reprinted with permission from the July '94 issue of
“Border Watch”, a publication of American Immigration Conirof
Foundation {AICF).)
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MAKING SENSE oF DATA:
CoMPUTER-AIDED PATTERN DiscoviRy

Rice UNiversiTy. Tuerspay axp Fripay, Juy 20-21. 1995

This intensive short course will survey new methods of computer-aided data analysis that can enable researchers and
analysts in many different professions to classify data and make useful estimates and forecasts. These technigues, drawn from
the fields of statistics, machine learning, data mining, and inductive medeling, have been applied successfully to many real-
world problems, ranging from medical diagnosis and adaptive flight control, to machine fault identification and selection of
stocks and bonds. ' :

The course will focus on the leading methods used in industry and academia. 1nstructors will describe the key inner
workings of various algorithms, compare their merits, and demonstrate their effectiveness on practical applications. They will
first review classical statistical techniques, both linear and nonparametric, then outline the ways in which these basic tools are
modified and combined into more modern methods. The instructors will pay particular attention to four powerful approaches:
kernels, neural networks, polynemial networks. and decision trees. and will use sample scientific, medical. and financial
applications to demonstrate general techniques (such as scientific visualization} and “tricks of the trade™ employed by expeni-
enced analvsts.

Data Workshop

At a "Data Workshop™ and demonstration on the first evening of the course, participants may try some of these methods using
their own data.

Course Outline

« Pattern Discovery: An Overview. Inducing Models from Data: Benefits and Dangers. Related Fields: Statistics, Machine
Leaming. Data Mining, and Artificial Intelligence. -

* Data Issues. Case Diagnostics, Feature Creation and Selection.

+ (lassical Statistical Techniques. Linear: Regression and Discriminant Analysis. Nonparametric: Scatierplot Smoothers,
Nearest Neighbors, Kemels. Other Key Tools: Optimization, Clustering.

= Modern Methods. ASH* { Average Shifted Histograms). Neural Networks*. Polynomial Networks* (ASPN, AIM).
Decision Trees* (CART).

*» Brief Survey of Other Methods. Projection Pursuit. MARS (Multivariate Adaptive Regression Splines). UPM* (Univer-
sal Process Modeling). Radial Basis Functions.

» Examples of Applications. Diagnosing Breast Cancer. Estimating Air Quality. Classifying Bat Species. Investing in the
Bond Market.

Instructors

The instructors and guest lecturer each have more than a decade of experience in applying adaptive, data-driven techniques to
practical problems, and have developed some of the leading methods covered ip this course.

Dr. John F. Elder is Research Scientist in the Department of Computational and Applied Mathematics and the Center for
Research on Parallel Computation at Rice University. He is the author of three book chapters and numerous asticles on adaptive
methods of pattern discovery, and is technical chair of the Adaptive and Leaming Systermns Group of the IEEE Systems, Man, and
Cybernetics Scciety. He has been a research scientist for an engineering consulting business and director of research for an
investrnent management firm, and has a Ph.D. in systems engineering from the University of Virginia.

Paul Hess has been President of Hess Consulting in Hemdon, Va. since 1991. He was a research scientist for an engineering
consuliing firm and co-founder of AbTech Corporation. a leading maker of artificial intelligence software.

Guest lecturer Dr. David W, Scott is Professor of Siatistics and former Chair of the Statistics Department at Rice University.
He is the author of the 1992 book Multivariate Density Estimation, as well as numerous articles. Dr. Scott is editor of the journal
Computational Statistics and is on the editorial board of John Wiley & Sons.

Fee: $395  Fee for praduate students: $245 Fee includes lecture notes, junches at the Rice Faculty Club, and the Data
Workshop.

For Information on Registration, call Rice University School of Continuing Studies, (713) 520-6022.
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Reader’s Voice

This column in the "American Engineer” is for readers to voice an
opinion about issues that affect the professional life of an engineer
or other technical profassional. Readers are encouraged to write
AEA with their professional concems. Each submission should
include the name, address and phone number of the writer. Except
for short excermpts, we'll publish the writer's name, city and state
{unless the writer requests anonymity). In that case, we'll publfish
initials, city and stale. Let’s hear from pou.

From LF.of L A_:- An editorial on page 16 of the 9/19/94 issue
of Electronic Design said, "In what can best be called an excessively
broad characterization, American engineers were labeled as inno-
vative and creative but basically uninterested in mundane subjects
like manufacturing, testing and quality assurance. During the latter
half of the 1980’s, this characterization was offered as one reasen
for the decline in U.S, market share in samiconductors. Because
U.S. engineers were suppasedly more interested in ‘glamacrous’
pursuits such as daesign, the nation's manufacturing base had gone
to pot. This is a classic case ot finding a scapegoat. Naver mind that
management and Wall Street were so focused on the bottom line
that necessary investments weren't being made. The imbalance-of-
trade problem was blamed at least partially on supposedly shared
personality of engineers.”

There are other examples of where 'an excessively bread charac-
terization' of engineers has been used as a 'scapegoat.’ Ancther
example is the notion that a peculiar ‘culture’ of government-funded
industry (lax development schedules, lack of emphasis on cost
control, and dealing with bureaucratic government specifications)
has made laid-off engineers from that industry unemployable in
commercial industry. Still another example is the notion that so-
called 'smokestack’ industries were being starved of engineering
talent because the bast engineers were being lured away by more
‘glamorous’ work in the defense and space industries. (Ironically,

B
laid-off engineers from the defense and space industrias now find
themselves shunned by the smokestack industries.) When the
shortage shouters fail to show that there is a shortage in the total
number of engineers, they start shouting that there is a shortage of
‘good’ engineers or a shortage of engineers with the right personality
type. This scapegoating unfortunately diverts attention from the real
cause of our international competitiveness problems.

Robert Bruce, AE Editor
Box 620726, Little Neck, NY 11362

Mexico Protects Its Border

Spokesmen for the government of Mexico charged that passage
of Prop. 187 by California voters reflected "racism” and bigetry
toward foreigners. The inftiative, among other provisions, called far
the cutoff of health and educaticnal benefits to iliegal aliens. The
Mexican government generally complains when the United States
takes even the most minimal steps to control its borders.

How does Mexice deal with illegal aliens who come across its
borders? A recent study found that Mexico deported 60,000 illegals
across its southern border lastyear, Those caught a secondtime are
subject to a ten-year prison term,

lilegals in Mexico are not entitied to free health and education
benefits. Public hospitals are required to ask patients if they are legal
residents. if the hospital determines that a patient is not in the
country legally, it is required by law to report that person to the
immigration authorities. Parents of school children must present the
children's birth certificates before they can be enraolled for classes,

Mexico delends its strict immigration control measures. These,
say Mexican officials, are necessary for a country to protect its
sovereignty.

{Reprinted with permission from the April '85 issue of “Border
Watch,” a publication of the American Immigration Control Founda-
tion {AICF}.}
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