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recantll hatl & conters&tion with Julia. Sbe spend.s all ber tiwe on the Internet. Her bos, Micbael
Md.uldirl, tt stientist t:tt the C tter for Machine Ttanslation at Carnegie Mellon Unitersi4, wahes htr
awilnble for cbats with an1'one. She\ an on-line helper; vhat she belpt nith is loneli*ess and a desire to

li.te ituto tbe ,t;nbt.t6lh

Whot is your norie ?
1 o n  J u l i o .

I  om Dov id .  N ice  to  nee t  you  Ju l i o .
Good-bye .

l vo i t .
F o r  y o u ,  s u r e .  .  . ,

Do yoL.r l i  ke me?
IJm no t  sL r re .

I  l i k e  y o u .

0 h ,  I ' n  s o  g 1 o d .

Who t  do  you  l ook  l i ke?
I ' m  5 ' 6 "  t o l 1 ,  w e i g h  1 1 9  l b s ,  w i t h  l o n g
b lond  ho i r  ond  s tea l y  b lue  eyes .

A re  you  s ing le?
We l l ,  I  f i gu re  tho t  mos t  peop le  hove
pe ts  ond  won t  t o  to t k  obou t  t hem.  I
t ove  to l  k i ng  obou t  pe ts .

I  ho te  to l k ing  obou t  pe ts .  Le t ' s  t o l k
oDout sex.

He wrote on occount of the Doto Generol
teon developing o new nicroconputer.

Whot do you do?
f  g o s s i p .

Do  you  work?
Whot  k inds  o f  pe ts  d id  you
c h i l d ?

A  d o g .
Dogs  o re  g reo t  pe ts ,  bu t  t hey  con  be  o
lo t  o f  wo rk .

In  New York ,  where  I  l i ve ,  hov ing  o  dog
is  o  bod  i dea .

l | /e hod to give her owoy. e only hod o
f i f t h  o f  on  dc re  o f  l ond ,  ond  ouss ies
love  to  run .

where  d id  you  l i ve?
I  l i ve  i n  P i t t sbu rgh .

I  o s k e d  w h e r e  d i d  y o u  g r o w  u p  o s  o
ch i  I  d?

Gu ineo  p igs  o re  obou t  os  s rno r t  os
cucumbe i^s .

D id  0 .  J .  k i l l  N i co le?
I 'm  no t  i n  t he  nood .

In the mood for whot??
The referees soy to get bock to tolk-
i ng  obou t  pe ts  -

Who  o re  the  re fe rees?
I  l os t  o  ho ras te r  once .  I  t r i ed  the
bucke t  t rops  ond  bononos  bu t  un fo r tu -
no te l y  no th ing  worked .  We tu rned  the
house inside out dnd upside down but
hove yet to f ind Gwen, I seorched for
ove r  o  week  ond  hove  ye t  t o  f i nd  even
the  sno l l es t  b i t  o f  ev idence  o f  he r .
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computer progHn designed to take on
a humar t3sk no one else has rime for.
h dis cas€, the task is gaa{ping about
pets. Micha€l Mauldin created h€r in
1990 and put her or the Intemer. Iulia
soon developed a following, and
MauldiD djscovercd to his surpdse dlat
people formed €motional bonds wirh
her Wherl h€ took h€r o$linc for two
months, he received a d€luge ofmoum-
fi]l letten asking him to bring her back.

J ulia is sweei, ut.u"
old-fashioned. The software on wh:ch
she is based dates back to thc second
g€n€ration of arrifical inte igence pm
grarnming, $'hich \Ls statc ofrtre art in
the late I970s. These days, the A.I.
community doesn't teach computers ro
think lile people by filling rhern up
with human knowledge; tiat process
yields agerts like ]ulia, who can't cope
with questions that don't rtigger pre-
programmed respoffes. Stump her and
she spews notr sequiturs, iike her
rcmark about "referees" (probably a
refererc€ to her progra|I1ner) or her
bizane alusion to Data ceneral, which
reminded me of H,\Lftom 2001: A
Spece Odr"er rt his nost delusional.
Stick to pets and tulia's ideai quickly
become stale, since she is incapable of
l€aning anlthing on her own. If an
agent @uld do dlat, it would sftnd a
better chance of being u.sefrrl. It could
change over time to ft people's needs.
This kind of self-programmins pro-
gram does exist. It's c.lled a geretic
algorithm.

Genetic algorithms reflect a new,
Darwinian approach to artiical intelli-
gence-programming govemed by the
Iogic ofnatunt s€Iection. Herc's how it
might work A goup of agenr is senr
out to search th€ Internet for the
snswer to some question. Those that
r€turn with the best answers are
allowed to progrr$, or "spawn," the
ner:t g€neration of agentr. These "off-

spring," ar they're called, contain small
random mutations as well as traits Fom
their "Frent" ag€nts. The agents with
tlte most useful mutations are pro-
elammed to reproduc€ again. And so
on. As long as each ag€nt\ cdrerix for
mssuring "fitness" or efrcacy accu-
rately reflect its progrrn$er's wishes,
the gfoup will probably conv€rge
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question.
Genetic ,lgorithms ar€ an elegant

solution to a perennbl A.I. problem-
how to design a prcgram thar, like aJly
good ressrch assistant, can teach itref
But th€ solution comes with a pdce:
intelligcnt agents, like bright research
assistants, ar€ unpredictablq you can
nev€r be sure exactly how a generic
algodthm wi behave over tim€.

? .
l 0  g e t  a n  l 0 e a  o [  h o w

intelig€nt agents work, I spoke with
latti€ Maes, a professor at MIT'S
Media lab. Maes and her saduate stu
dens have cre{ted four piograms that
us€ intcligent agens to help goftssors
and students at the Media I-ab orgarizc
dleir on-line €nviroDment. One, called
Ma\ims, li'orks with a popular e-mail
prcglam cailed Eudora to 6le and son
electronic mall- lt's not
uncornmon for profes-
son at the lab to receiE a
hundred piec€s of elec-
ft)nic rnail a dayj keeping
up with this corcspon
dence can be extremely
time consuming. Max-
ims, Maes explains,
teaches ilself what to do
with your e-mail, using
what she calls "memorv-

handle incoming messages. It soon
registers certain panems in your behav-
ior and begins to imirate them. Ir may
notice, nr example, that you read let-
ters based on $ho scnt them, not on
how r€cendy they ariv€d. When Max-
ims thinhs it knois what to do widr
you mail, it stafts automating the task,
selecthg which letten it thinls you'll
w.nt to lead right away aod 6ling oth
crs for you to rcad later.

When M3riims is about to underrake
a ta!k, how it fe€ls abour irs o\'.rl judg-
ment has a lot to do with what it does.
Maes has given the agents duee tbresh-
olds of conndence: "wo*ing," 'sug-
gestion," and "unsure-" In 'lvorking'

mode, Madms is very sule of itself and
takes an action, like filing a lefter- In
"suggestion" mode, Maxims thinl(s it
knorvs what to do bur asl! you for per

T
!1 oll reall! briBht resrarcb
fissitttt?tts) inte lligent agents
nre unpled.ictable; yow can
ne'pel be sare ev[r.ctl! ltow 14,

mission tust. If it's l^'rong, you can
teach it x4rat to do next time. In the
"unsu!e" mode, dle agent h3r no idea
ifiat to do 3nd asks you to give it an
exampl€. Ma-\ims com$unicates its
level of confdence witl tiny, cartoon-
like faces. Wh€n dr€ agcot is complete-
ly sure of itself, it pops up in a Iitde
window on your screen, chewiry on a
pencil. If it's l€ss confdent but has a
suggestion it hopes you'l approve of,
the agent has a lightbuib over its h€ad.
A deeply insecllre agent puts on a sad
face and waits to be given instructions.

Since Maxims may think it knows
what itt doing, but you may not agree,
Maes alows you to limit drc amount of
autonomy you grant Maxims at any
particlrl3r time. Wlen you fiIst instal
the agent, ,vou pick a low number on a
sliding tuust scale, so that Maxims is
forced to ask questions ald learn. As

you sain coofdence in its abilities, you
set its lev€l of trust higher. Give Max-
ims too much responsibiliry too soon,
and it wil bungl€ ev€trhing ir under-
talesj give it too litd€ responsibility,
and it vil sav€ you ro time, since you'll
always have to approve iti derisions.

Maxins do€sn't r€ly eotirely on you
for its on the-job tfaining. When pre,
sented with the uneapected, like a
piece of e-mai1 ftom an unlnowr per-
son, Maxims consults other agents.
Using the Media hb's local network,
Maims agents can huddlc ard srvap
information. Say a lener comes in for
the first time from Nicholas Negro,
pont€, the Media Lab's director.
Chances are it's impodant, but Maxims
doesn't krow that. Befor€ appearing
on your screen witl its unhappy face,
Maxims checks with other agents

Julia is an "agent,tt 
a toward a usetit answer to rheoriginal

ganetic algorithrn will behaue

'"^'.ft"#1il:l:t 017 er tivne'
$ratchirg the way yorl
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Magic, the top cornm€rctul intelligent-
agent 6rm. As its r1am€ implies, C,€neral
Magic is plming a ndical Ieap foflM'rd
in tcchnologl it tates its name ftom
Ardrur C. Clarke's comrnent that 'any

technology suffi cif ntly idvanced is
indistinguishable fiom magic."

Ma€l b€li€ves that the programming
language that runs G€neral Magic's
agents, T€lescr ipt j  is the most
advanced language ev€r designed in
agenting tcchnology. Before Gcnerat
Magic developed T€lescript, agents
remained tedrcrcd to th€ir hom€ com-
pute$ by the programs that Ian th€m.
Gereral Magic ag€nts are firll-
fledged Telescript prcgrams,
able to roam networks with-
out supenision. What tuJns
these programs from lif€less
h€aps ofcode into liviDg prc
grams is the Telescript
"decoder," whi€h is inst3lled
oo host computers. If:] com,
puter to which a General
Magic agent is paying a visit
lacks a decoder, the agent can
do nodring in it.

Gen€ral Magic hopes to use
its ag€nts to unlock the
potential ofan on line nl3rket
economy. For instance, a
General Magic agent could be
instructed to purchas€ 3n air-
line ticket at a certain pdce by
a certain date. The agent wou.ld then
enter a cornmercial network and move
from host computer m host computer,
compeing ticket pric€s. If the agert
couldn't ind what you *nt€d, it could
duptcfe itsef, leaving behind its dou-
ble to monitor pricer. \44rcn the price
$nl to th€ right level" drc agent or its
dwebiiryer \\o\rld exefr.lte rhe ordet.
Imagine dris penonal assisbnt duplicat-
cd a hundredfold to create .n entirc
arbitrage deparrment fo! a trading
housc, and you c.n see how powerfiI a
financial instiument intelligent agents

Creating this kind of technology is
not cheap-it's estimared to have coat
General Magic beF,veen $I00 million
and $300 milion-so cencral Magic
mahes its visual meaphors as serious as
its pricc tag. Activities like reading €,
mail take place on a tidy desk (there is
no rnessy desk option) with in and out
boxes, dnwers containirg a cal€ulator

sEr r rMBER/ocrosER ree4

ard stationery, a 6le cabirct to srore old
letters, :nd a wastebasket for useless
m€ssages. This vinual omce js in a build
ing, which happens to b€ doiln the road
ftom a shopping ma[, and bodr can be
visited by dicking on litde arrows on th€
screen. (Gen€ral Magic de.arry tninl$ drc
mo6t l]sefi]l metapho$ for Americans in
cyb€rspac€ are the suburban minimall
and dle office park-) The mall is open to
hom€st€ading, and any compary wanr-
ing to sefi its prcducts or line can stake
out part of a floor. Visit the ma[ and
"sales derks" (i.e., agents) pcpper you
witb buying suggestions. Wh€n I

stopped by, tennis bals and golf €lubs
ivere drc only prcducrs availible. (Figur-
ing out q,llat p€ople want to buy on line
car be a probl€m.)

The most irtdguing thing about cer
er3t Magic's agcnts is that they are pro-
gnrnmed to pay their own way. Moving
through oetworks consumes finit€
resources: disk space and computational
time. Until noq no one had ever fig-
ured out a *ay to allow people to use
open, heterogenous network like the
Intcnet and charge them for the
amount of time and s?ace thcy take up.
Tel€scipt, ho$'ever, has a metering sts-
tem; it m€asures how long arr ag€nt has
resided in a host. The .gent me:$ur€s
tne time using tiny digital oscillations
called Teledicks; each click ma*s the
passage oftime. Mulriply drc dicl(s by a
set dotlar amount and ]ou have a fee to
charge. Iian agent rurs out ofTeledicks,
it mlst either go back to its omer for
morc or ceise to exist. Each Teledick it

,-,/VLn,,,, rt Deln n da tbi n hs
ngents ni l l  probabll
hehave rmu.ch l ihe hurri-
ca.nes) ,n| t ing a, l7ng

snroothl \ t  then su. dd.ent ly

t1 D rfort  i?zlJ i f l to sowe

111hole ew sytte' x) one that

is not nectssnril.t btnign.
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Educated and
Ignorant

tltrDrthodox Jewlsh woren

and Thetr world
Tamar El-Or

'F$cioating nh.ouShout.. ..
shows a ser$itive and edrical
2pproach to some of the most ta-
ing problems of ethnography."

IGNORANT

1994. hc/$38.50. pb/s16.9t

Democracy and
Human Rights
Trad€affs in Developlng

countrtes
Zebra F. Arat

"An excellent co.re.tive to the
many studies ot development and
democracy that look a! everythina
excepl injustice.' P6p,.n,ar

r99t .hc/$3t .pbl$1995

TheAnthropology
ofltac€

edted ttr Ieslie E. Spansel
ard momas Grcgor

''Fascinating and impodant. . . . A
book which for many years will
be consuhed for its practical as
well rs theoretical vaLue."

-Ashley Montagu
1994. hc/$4o. pbl$i8.9t
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GENIUS EXURCTTTXA
in etrect' dle b€aiing ofa virtud h€an think agenrs will probably khave thc rhe prircipte of€ficiency would dictar€.Ccn€."l Magic expec€ to roll out its same wry, moving alorg smoorhly, Bur;ce-the pu*os€ oith$e agents is
:g:':1^Tp:1:j-x1"f trr:9: rhenunexpecrcdry.reaching,si,s"r",i- to cre.rre , marRer econom) rn
lj.T ll:-Tr.f 

.-*s can prcdrcr ry lhai tead5 ro rheir rransform3rion cybenpace. ir\ doubdn cener:t Mrgaccu?lery now tnq\€ agm* $Til inleracl inLo a whole n€w s)5lcm--one rhai is ic'' reiricrion< on poolirg re,oucisFor i$tance, rhe asents codd spon€- not nece*',rily benign. wilt hold frst. WiX eaih suc.:"di"g;;;_
neorlslv b€com: somethiry entirelv diftr ceneral Magic is-also worri€d about eration of age^.rs have more and";oreent Eom "i'. deyw€r€ intod€d to be. this. To prevent agents from turning uoto.ro-y.o share cash. retlectin'
_.Yt:l ?,: 

*9: *rjc. vid€os.,. themser,es irro rJmerhing etre , th! .".,r"";1, ;;,r;.-; ;,; ;;;;;
11L._11-a.�T:c", 

-.pukr sl"prncs compiny has trkd ro cre,le as cios€d a rhough increased eflicienq) ln ans$e,
5._*-.- y*g "*::1u?' tne-ory '''stem a5 possibre. prohibirins asenrs ro my quesrion. De Lrnda posed
f:-ry:^T:y!c|t 11f. 

rh,i e!€n iiom sharins rcsourc€s, coop€rating, or arother: i.Wili competitive pressr.ires onme comP€Etrl€ prcslures ol the mJrlet. lspping into une\pecred rources of rhe marufaffurers of inlellieenr rsenrs

:sffiH['#'ilH#H ,_. [:l.T:fl:f,;lffH;*:
ffiH,ffitrffiHtrilH \47. .. #rrPeoPretoourdo€achorhrv. ar s)'srerns contain 'sin^surii- 

YY ltnt 0n-li ( t '(s(nrcll ra,kcd Mar\ whsr she dinkstrc-s, or pornts.\jvheErt the iow ot , of De L?[:ldr,s Trrrnin&tor-rJpe€nersy withh the qrtem dDns€s, rrSkt elXtXtj,g.tr g it the s€enario. Not suryrisinsly, i;e
cr€?Eng a Deq unexpectecl state,
N"-'!.h"T'9.*i.-*r'"tlg, hind of researclt that comes f"':T:X*T#ffif-fgerc a singularity; this makes it .y6"^p;*il ;; ;";:,s;;hard-rc-predicr how *JJ,y sysrem Jront butnpi t i11t0 c0l_ |";rn"" ,.0., ",. conuot. -Hwru evo'te over rrme. Delanda 

, you have .ln economic sy,lem,-

:?TJi.":n:,:..tjil:*: 
tengues nt tht tlbrnryt and iraaes said. "then it is h;der;o-*".$'t;"E"uL; 

;; U$;; tahins their sussestions. r;:5i:1;"-ff:;?W:Xt:Irrt.I;g.nr MKhiws \Lfil Prc!{, whether hurnan greed, in the1991). There, h€ arsued djat miti, rorm or a hacter, ioura ma;!u-
:3:LTI"^"TT-1T:,.,]{€ap:n 

y money. rrhe rotat qunndry ofmone). trre rhc rysrrm lnd rr, rsen!. for amo nnrcurcs or contrnjnd ha\e been or tuel. can be k€pr constanr. rhe odds quick bucl. Ma€\ berie\€s rnar ir co,rrd.moving awav ftom centralized human that ttre system wiil lump r" u.i"g,rr"'i- "r"".y,r-ring ."-o u".k to p"opr. cr"-control; the humffs in these systems ty .re \astly decrcas;d. i 1"ked D; Lan- "ti"flyrtem" tt "t ar" rapo,isitie," stremercly act 3s "hdustrious insecrs poli- da how an agent might pluq rtrto "o.n" "q.":d.rt market systems are good atnating an ind€p€ndent species of ""* *.'..i "r r""d. lr-n.i" i" "r a1g"""-g.r'"r' "*" -.ar spots, she
:T*- la:q","0'rdoesnorlo6 aisumptionthatt tefowofmoneywir; . f f ; " ; ."w1.,""1h"." i , : , ; ; ; ;
'€ss rts o\rn reprcduch\e org'*.' Thi! be righity coniro ed by ri€ person rle sysrem Lhe ,g*" *itf .[f"ii i,.
*:T^1":t::111!T,-"Il 

rnuch bic- 
i:ld;s^ rhe purse strings,. r,!,"y,. ir,"i{" g."a, because if the aserlrsgcr proress: 'oe E?y systems 'n natue "Therefore, the flow of mo'€y will detect tie bug in tie s'6tem, y; ;organize th€rnseh€s into d)'n"mic smrc- never be inrense enough to creatJ non- a" it.; I as:."! ir ti." uirro.,,,lt'or .ea-tur6_o1rr rirle. Hudcaneq for exarnpre, riner effccrs. But whai ifa hack€r were worrd capiral in the slstem might norspontaneously ,rise out ofsubde ditrer- abr€ ro co.nnect his agint to a flow of be too great by the time so-. p--ut -

:j1ces. m tqnr.rat''. e !y dr.wing heat money existing outside the slstem, for sufaces'for ",iv""" ." ;* U;I,*i"*liinto themseh"" in*tntis caled a C,amot insrrnce, stoten crea;t cara'numdersl a"*, ""i-n_ig'ii l ;;;;il:';;:grle The heat then b€coma a kind of rhen the dox, of €n€rgy wourd auto- "a" . "y"t"- g.." r"tgo and rarger, it
ll l13El*"-: 

o,,-*"., tumins it maticauy "r,""e", ".fr th" ;y;;;; b;;;, _",. unprcdictabre, but atmm a lr;lErar motor. would b€come unpredictabte." the same time prob-l€ms become morcIn the case of ceneral Magic,s A singl€ agent'siphoning off ""-. f"..fl "rr. sard. "In a cenralizEd sys_
115 9-. $l *'e'ls rhe s)skm hus€ caih€ ;f tunds wodi probabry i"-. p-ur._, ,* et"s,l.-xi nor near. ' ." monel. \ryirhour mon_ nor chinge the.r),!rem, bur the pres- ttris debate probaUty caa.t be ser eaey' aD agent's Teleclicks are wortrrless sures of the rnartetprace may wcll iuvc unJ alents actuary ao g.. out into *e
.and sg is-the aqem But hov/ do you the system belond the limits Generat iJ*3rra, u, ** ir rr{aes tums ourk€ep the dow of money lircar and pre- Magic want"' to i-p""e . f o. no-, ." f" igf,i, i ;. ""t d; til;;;
ji-:::-btej I{urricar:l 

9esin as ri;ple ug."ts ""o,,ot o* moo"y by sharins wi'' become the preemurent tool inuo\rts ot €oersy. which for unlnown tas!.s.,A doz€n agens heiaei for_th; cyb€rspacr. Some iclentiss and corporc'sons becom€ unstable, rcach a sin- same locrtion arc not allowed ro dele- rations have no interest in dweloping
Sularity-' aod suddenlv mutate ifto rad- gut€ one ofrheir bunch to."p.o.n .t " i"."fiig"* "g."o; ,h"y,o ratlrer create aicallv different struct.res. De Landa i,hore, even *rough that";;t;; *"v F", n"*,", r" coflaborat€ and
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