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DADDARIO. I was attracted to participate in this series by the
appropriateness of the theme, Computers, Communications,
and the Public Interest. Perhaps the title of the present ses-
sion should be "Designing Organizations for an Information-
Rich, Communications-Poor, Problem-Overwhelmed World."
If anything characterizes the current age, it is the complex
problems of our technological civilization and the unpleasant
physical and mental trauma they induce. John W. Gardner and
other social critics warn us that a nation can perish from in-
ternal strains: indifference, unwillingness to face problems,
incapacity to respond to human suffering, failure to adapt to
new conditions, and the waning energy of old age. Gardner
speaks of the "waxwork of anachronisms" in government
and the "impenetrable web of vested interests” in unions,
professions, universities, and corporations. He argues for "a
society (and institutions) capable of continuous change, con-
tinuous renewal, and continuous responsiveness."! I see no
room for complacency by the growing community devoted
to communications and information processing in the face
of the obvious needs of our society. Today we exchange a
growing proportion of knowledge in new ways: via magnetic
tapes, remote consoles wired to computers, national and
international information networks, and large data banks.
Expansion is so rapid, it is hard to document what is happen-
ing. What concerns many of us is what I expect our speaker
and discussants will be addressing in part. The creation of
powerful computerized information systems, unless we take
precautionary steps, may spawn new systems in Parkinson-
ian abandon, leading to quality-poor scientific and technical
information. Furthermore, science can only flourish when it
is untrammeled and open-ended. We must be careful not to
institutionalize our information systems in such a way that
they inhibit or interfere with this necessary freedom.

Herbert Simon is a member of the distinguished Panel on
Technology Assessment of the National Academy of Sciences.
I owe the panel a personal debt of gratitude for an outstand-
ing report it recently completed on technology assessment.?

SIMON. If men do not pour new wine into old bottles, they
do something almost as bad: they invest old words with new
meanings. "Work" and "energy" are venerable English words,
but since the Industrial and Scientific Revolutions they have
acquired entirely new definitions. They have become more
abstract and divorced from directly sensed qualities of human
activity; and they have become more precise, finding expres-
sion in quantitative units of measurement (foot-pound, erg)
and exact scientific laws (Conservation of Energy). The word
"energy" uttered in a contemporary setting may represent
quite different concepts and thought processes from the word
"energy" uttered in the eighteenth century. Old word mean-
ings do not disappear; they tend to persist alongside the new.
This is perhaps the most insidious part of what C. P. Snow
has dubbed the problem of the two cultures. To know what
a speaker means by "energy" it is not enough to know what
century he is speaking in, but also whether his talk belongs to
the common culture or the scientific culture. If the former, his

DADDARIO. MeHe mnpuBabuiaa y4acTb y IIbOMY IIMKIi JIO-
peuHicTio camoi Temu — «Komm'loTepu, KOMyHikallii Ta
CYCIiIbHUI iHTEpec». MOXXIMBO, HUHILIHE 3aCifaHHSI BAPTO
6ysi0 6 HasBaTu «[IpOEKTYBaHHS OpraHisariit mas cBiTy, 6a-
raToro Ha iHgopmMatiiito, 6iTHOTO Ha KOMYHiKallilo Ta Iepeo6-
TSDKEHOTro IIpo6ieMaMu». SKIIO IOCh i XapaKTepusye Halry
00y, TO 1€ CKIafHi ITpo6ieMy TeXHOJOTIYHOI IMBimisamii
i1 Ta TIpMKpa TiJlecHa Ta AylieBHA TpaBMa, SIKy BOHU CIIPUUM-
HA10Th. JIKOH B. Tapadep Ta iHmI CycriibHi KpUTHUKM 3aCTe-
piraioTh Hac, 10 Hallisi MOXe 3arMHYTH Bif, BHYTPIllIHiX Ha-
MIPY>KeHb: 0aiAy:KOCTi, HeGakaHHS OMBUTHCS IIpo6ieMaM B
06 TMIYsI, He3AATHOCTI BiATYKYBATUCS HA JIIOACHKE CTPaKOA-
HHSI, HeBMiHHSI TIPUCTOCOBYBATHUCS O HOBMX YMOB i 3racaHHs
CHAru, BIACTUBOIO CTAPOCTi. [apiHep rOBOPUTH PO «BOCKO-
By irypy aHaxpoHi3MiB» B ypsiZii Ta «<HEIIPOHUKHY ITaBYTUHY
KOPUCIUBUX iHTEpeciB» y MpodcItiiikax, GaxoBUX cepeloBU-
max, yHiBepcuTeTax i Kopropailisax. BiH 06CTOI0€ «CyCITib-
CTBO (Ta iHCTUTYIIiT), 34aTHI 40 TOCTitHOT 3MiHM, TOCTiTHOTO
OHOBJIEHHS Ta MTOCTiiHOI uyitHOCTi».! I He 6auy mimcTaB OJIst
CaMO3aCIOKOEHHS CITiIIBHOTH, IO Iefasli 3pOCTa€ il MPUCBSI-
yye cebe KOMYHIKAIliIM Ta OIpallloBaHHIO iHpopMarlii, —
repen IUIEM OYEBUAHMX MOTPEDO HAIIOTO CYCIiibcTBa. ChO-
rogHi My o6MiHIOEMOCS Imemasti OibIIOI YaCTKOI 3HAHHS
B HOBIi CITOCOOM: MarHiTHMMM CTPiUKaMMu, BiIJaIeHUMM KOH-
CoNSIMU, TiJ'€eJHAHVMMM 10 KOMII'I0TepiB, HalliOHATbHUMM Ta
MiXKHapOOHMMM iHGOPMAIiiiHMMM MepeskaMy i BeIVKUMMU
06aHKaMM JTaHUX. PO3MIMPEHHS Take CTPiMKe, IO TOfli 3a10-
KyMEHTYBATH, 1[0 X BimOyBaeThcs. BaraThox i3 HaC HEIOKO-
iTh came Te, 4Oro, SIK 5 CIIOAIBaIOCS, MOYACTU TOPKHYTbCS
Halll JOTIOBiIaY i MIMCKYTAHTHU. SKIIO HEe BXKUTU 3aTI00IKHUX
3aXO0/IiB, CTBOPEHHS TTOTY;KHUX KOMIT'IOTEepPU30BaHUX iHPOpP-
MalliifHUX CUCTeM MOske MOPOJIUTU — 3 MapPKiHCOHIBCbKOIO
HECTPUMHICTIO — HOBi CUCTEMH, IO JaBATUMYTh HESIKiCHY
HayKOBY 1 TexHiUHy iHpopMarliito. Ba 6inbIe, HayKa MPOIBi-
Tae€ Juile TOAi, KOJM BOHA HeCcKyTa it Bigkputa. Mu MaemMo
CTEperTucs, mob He iHCTUTYIIOHATI3yBaTH Hamri iHGoOpMa-
1iiiHi CMCTeMMU TaK, 1[0 BOHM raJIbMyBaTUMYTb 1110 HEOOXiTHY
CBOOOJTY UM BTPYUATUMYThCS B Hei.

TepbepT CaliMOH BXOOUTh OO maHoBaHOi Komicii 3 omiHio-
BaHHS TexHOJOTii mnpu HarlioHanbHilt akagemii Hayk. S
0COo6MCTO 3aBIAYYIO Lt KOMicii 3a 6/1MCKydy IOMOBIgb PO
OIIiHIOBaHHS TEXHOJIOTI, IKY BOHA Hell[0JaBHO 3aBepiinia.
SIMON. SIK1110 JIt0g/ He BJIMBAIOTh HOBOTO BMHA B CTapi Mixu,
BOHM UMHSITh Majiske TaK caMO ITOTaHO: BOHM HAIOBHIOIOTh
cTapi CJI0Ba HOBMMM 3HAYE€HHSIMU. «PO6OTa» Ta «E€HEpris» —
ITOBasKHi aHIVIiIIChKi CJIOBA, IPOTE BijI YaciB MPOMMCIOBOI Ta
HAyKOBO1 PeBOJIIOLiii BOHM HAGY/IU L[I/TKOM HOBUX O3HAUEHb.
BoHM cTanmyu aGCTpakTHIMIMMM i BimipBaHMMM Binm 6Gesroce-
peIHbO BiIUYTHMUX BIACTMBOCTEI JIIOACHKOI MisUIBHOCTI; 6a
6inpille, BOHM CTaJIY TOYHIIIMMM, 3HAIIOBIIN BUPa3 y Kijlb-
KiCHUX OOVMHMIISIX BUMipIoBaHHS (PyT-GdyHT, epr) Ta B TO-
YHIX HAYKOBMX 3aKOHAaX (3aKOH 36epeskeHHs eHeprii). C10Bo
«@Hepris», BUMOBJIEHE B Cy4aCHOMY KOHTEKCTi, MOKe O3Ha-
YyaTy 30BCIiM iHIII TTOHSATTS 1 PO3yMOBi IIpoI1iecH, Hix CJIOBO
«eHeprisi», BUMOBJIEHe Yy BiciMHajgusToMmy cromitri. Crapi
3HaueHHs (J1iB He 3HMKaITh — BOHY CXWIbHi CITiBiCHYBaTU 3
HOBUMM. Y 1IIbOMY, MOXK/IMBO, i TI0JIITa€ HAMITIACTYMHIlIA Ya-
ctuHa Toro, o Y. I1. CHoy Ha3BaB MP0o6JIEMOIO IBOX KYIBTYD.
lIo6 3po3ymiTH, IO MOBEIlb Ma€ Ha yBasi Iig «eHeprieio»,
HeIOCTaTHbO 3HATH, B SIKOMY CTOJIITTi BiH TOBOPUTH, — Tpe-



words should not be credited with the quantitative precision
that belongs to the latter; and if the latter, his words should
not be interpreted vaguely or metaphorically.

Old Words in New Meanings

All of this is preliminary to raising a difficulty I must
hurdle to communicate. I intend to use familiar words like
"information,” "thinking," and "organization," but not with
the meanings that the common culture has attached to them
over the centuries. During the past twenty-five years these
words have begun to acquire new, increasingly precise and
quantitative meanings. Words associated with the generation
and conversion of information are today undergoing a change
of meaning as drastic as that experienced by words associ-
ated with the generation and conversion of energy in the
eighteenth and nineteenth centuries. Within the common
culture, one cannot carry on a twentieth-century conversa-
tion about energy with a physicist or engineer. Similarly, it is
increasingly difficult to carry on a twentieth-century conver-
sation about information with a social scientist who belongs
to the humanistic rather than scientific subculture of his dis-
cipline. The difficulty does not stem from jargon but from a
complete disparity of meanings hidden behind a superficially
common language.

What do I mean when I say: "Machines think"? The word
"machine” seems obvious enough: a modern electronic digital
computer. But "machine" has all sorts of unintended human-
istic overlays. A machine, in the common culture, moves
repetitively and monotonously. It requires direction from
outside. It is inflexible. With the slightest component failure
or mismanagement it degenerates into senseless or random
behavior. A computer may exhibit none of these mechanical
properties. While retaining the word "machine” in the scien-
tific culture as a label for a computer, I have revised drasti-
cally the associations stored with the word in my memory.
When I say "Machines think," I am not referring to devices
that behave repetitively and inflexibly, require outside guid-
ance, and often become random.

The word "think" itself is even more troublesome. In the
common culture it denotes an unanalyzed, partly intuitive,
partly subconscious and unconscious, sometimes creative set
of mental processes that sometimes allows humans to solve
problems, make decisions, or design something. What do
these mental processes have in common with the processes
computers follow when they execute their programs? The
common culture finds almost nothing in common between
them. One reason is that human thinking has never been
described, only labeled. Certain contemporary psychological
research, however, has been producing computer programs
that duplicate the human information processing called
thinking in considerable detail.>* When a psychologist who
has been steeped in this new scientific culture says "Machines
think," he has in mind the behavior of computers governed
by such programs. He means something quite definite and
precise that has no satisfactory translation into the language
of the common culture. If you wish to converse with him

6a 3HATU Ie ii Te, UM HAJEKUTh 1Or0 MOBA IO 3arajbHOi
KyJIbTYPH, UM JO HayKOBOI. SIKIIO 0 mepuIoi, fioro cioBam
He BapTO NPUIMCYBATU Ti€il KiIbKiCHOI TOYHOCTI, 110 IpUTa-
MaHHa APYTiii; a SKILIo 40 APYroi — ix He BapToO TIyMauyuTU
PO3IUIMBYACTO YU MeTAPOPUIHO.

Cmapi cnoea 6 HO8UX 3HAYEHHSAX

Vce 11e — smiie MiATOTOBKA IO TOTO, 00 MOPYIIUTY OTHY
CKJIaJHICTb, SIKY S MYIIY 3007aTy, abu 6yTu 3po3yMminum. 5
Maro HaMip yKMBaTM 3BUYHI C/I0Ba Ha KIITANT «iHbOpMallisi»,
«MMCJIEHHSI» Ta «OpraHisailis», aje He B TUX 3HAUEHHSX,
SIKi 3arajbHa Ky/lbTypa IIpUIlacyBaia 10 HUX YIIPOAOBXK CTO-
JIiTh. 3a OCTaHHiI ABafUATh M'SITh POKIB IIi CJIOBA IOYaau
HabyBaTy HOBUX, MeJaji TOUHIIIMX i KiIbKiCHUX 3HAUYEHb.
CJioBa, MOB'sI3aHi 3 MOPO/KEHHSM i TIepeTBOpeHHIM iHbOp-
Mallii, HMHi 3a3HAI0Th TAKOi X pa3i04yoi 3MiHM 3HaUeHb, SIKO1
CBOTO Yacy 3a3Hajy CJIOBa, OB 's13aHi 3 MOPOJKeHHSIM i epe-
TBOPEHHSIM eHeprii y BiciMHaA1aTOMy Ta eB'ITHAALSATOMY
CTOJITTSIX. Y MeKax 3arajibHol KyJIbTypU HEMOXIMBO BECTU
PO3MOBY ITPO €HEeprilo Ha PiBHi ABAIIATOTO CTOMITTS 3 (i3u-
KOM 4y iHkeHepoM. Tak camo genasni Baskue BeCTU PO3MOBY
npo iHdopMariro Ha piBHI JBaALISITOTO CTOMITTS i3 CYCITi/Tb-
CTBO3HAaBLIeM, SIKUiT HAaJeXUTDb pajilie 10 TyMaHiTapHOi, HixK
JI0 HAaYKOBOi CyOKyIbTYpU cBOro (haxy. CKIaIHiCTh TOCTAE HE
3 3KaproHY, a 3 I[IIKOBUTOI PO306isKHOCTI 3HAaUeHb, TPUXOBAHOL
3a II0BEPXOBO CITiJIbHOI MOBOIO.

Illo g maro Ha yBa3si, koMM Kaxy: «MallMHM MUCASITb»?
CJI0BO «MalllHa» BUSAETHCS JOCUTh OUEBUIHUM: CydacHUI
eJeKTPOHHMI 1T POBUIT KOMIT'IOTep. Ajle «MallHa» Hece
BCIISIKI HebGakaHi ryMaHicTHUHI HamapyBaHHS. MamuHa, B
PO3yMiHHi 3arajibHOi KyJIbTYpPH, PYXa€TbCsS OJHOMAHITHO i1
MOBTOPIOBaHO. BoHa moTpebye cripsMyBaHHS 330BHi. BoHa
HerHyuyka. 3a HaliMeHINOi HeCIpaBHOCTI CKIagHMUKA UM He-
MPaBMJIBHOTO MTOBOPKEHHST BOHA BUPOKYETHCS B GE3TTy3 /Ty
abo BUITAAKOBY MOBeAiHKY. KoMIT'IoTep MOKe He BUSIBIISITU
SKOIHOI 3 IIMX MeXaHiYHMX BJACTUBOCTe. 36epirum cioBo
«MalllMHa» B HAYKOBIili KyJIbTYpi SIK HA3BY [IJisI KOMII'I0Tepa, S
JIOKOPiHHO TeperysTHyB Ti acoliallii, mo 36epiraaucs 3 UM
CJIOBOM Y MOiii mam'sti. Koau 51 kasky «MatHu MUCTSITb», S
He Malo Ha yBa3i MPUCTPOIB, SIKi MOBOJASITHCS IOBTOPIOBAHO
71 HETHYYKO, IOTPeOYIOTh 30BHIIIHBOTO KEPYBAHHS 1 YaCTO
CTalOTh BUMAJKOBUMMU.

Came CJI0BO «MUCIUTU» 1€ KJIOIMiTKille. Y 3arajbHiit Kyib-
Typi BOHO O3HavYa€ HeaHa/li30BaHWUIi, TOYACTH iHTYITUBHUIA,
IOYacTy MiJCBimoMmii i HecBimoMmii, a MOIEKOJIM i TBOPUMIL
Hab6ip pO3yMOBUX MPOLECIB, sIKi iHO/i JAIOTH JIOAMHI 3MOTY
pPO3B'SI3yBaTy 3ajadi, yXBalOBaTH PillleHHS UM IIOCh ITPOE-
KkryBaTy. llo X CIiIbHOrO MalOTh Lii PO3YMOBIi Ipolecu 3
TUMU MIPOLIECAMU, SIKUX TOTPUMYETHCS KOMIT'I0TEP, BUKOHY-
104M CBOi NMporpaMm? 3arajabHa KyJabTypa Majbke He 3HaxXO0-
IUTb MiK HUMM cHiibHOTO. OfIHa 3 IPUUMH Y TOMY, L0 JIIOJI-
CbKe MMCJIeHHSI HiKOJIX He ONMUCYBaiX — JOro JIuIlie Ha3MBa-
au. TIpoTe meBHi cydacHi ICMXOJOTIUHI JOCTiJIsKEHHSI BKe
MOPOJXYIOTh KOMII'I0TE€PHI IPOrpamMy, sIKi JOCUTD SOKIaLHO
BiITBOPIOIOTh Te JIIOACHKE OMpalloBaHHS iHdopMallii, mo
3BeThCSI MUCIeHHSIM.® Kolu meyxosor, IpOCSKHYTUI 1Ii€0
HOBOIO HAYKOBOI) KYJIbTYPOI0, Kaxke «MallMHU MUCTSITb», BiH
Mae Ha IyMlIli IOBeiHKy KOMII'I0TepiB, KEPOBaHUX TaKUMU
nporpamamu. BiH mMae Ha yBasi 1IOCh IIIJIKOM O3HayeHe it
TOYHe, 1[0 He Ma€ 3aJ0BiJIbHOrO Nepexkaagy MOBOIO 3arajb-
HOi Ky/IbTypH. SIKII0 BM 3aX0UeTe IIOPO3MOBIISTH 3 HUM (a BY,



(which you well may not!) you will have to follow him into
the scientific culture.

As the science of information processing continues to de-
velop, it will not be as easy to sequester it from the main
stream of managerial activity (or human social activity) as it
was to isolate the physical sciences and their associated tech-
nologies. Information processing is at the heart of executive
activity, indeed at the heart of all social interaction. More and
more we are finding occasion to use terms like "information,"
"thinking," "memory," and "decision making" with twentieth-
century scientific precision. The language of the scientific
culture occupies more and more of the domain previously
reserved to the common culture.

Make no mistake about the significance of this change in lan-
guage. It is a change in thought and concepts. It is a change of
the most fundamental kind in man's thinking about his own
processes about himself.

The Scarcity of Attention

My title speaks of "an information-rich world." How long
has the world been rich in information? What are the conse-
quences of its prosperity, if that is what it is? Last Easter, my
neighbors bought their daughter a pair of rabbits. Whether
by intent or accident, one was male, one female, and we
now live in a rabbit-rich world. Persons less fond than I am
of rabbits might even describe it as a rabbit-overpopulated
world. Whether a world is rich or poor in rabbits is a relative
matter. Since food is essential for biological populations, we
might judge the world as rabbit-rich or rabbit-poor by relat-
ing the number of rabbits to the amount of lettuce and grass
(and garden flowers) available for rabbits to eat. A rabbit-rich
world is a lettuce-poor world, and vice versa.

The obverse of a population problem is a scarcity problem,
hence a resource-allocation problem. There is only so much
lettuce to go around, and it will have to be allocated somehow
among the rabbits. Similarly, in an information-rich world,
the wealth of information means a dearth of something else:
a scarcity of whatever it is that information consumes. What
information consumes is rather obvious: it consumes the
attention of its recipients. Hence a wealth of information
creates a poverty of attention and a need to allocate that at-
tention efficiently among the overabundance of information
sources that might consume it.

To formulate an allocation problem properly, ways must be
found to measure the quantities of the scarce resource; and
these quantities must not be expandable at will. By now, all
of us have heard of the bit, a unit of information introduced
by Shannon in connection with problems in the design of
communication systems.* Can we use the bit as a measure of
an information-processing system's capacity for attention?

Unfortunately, it is not the right unit. Roughly, the trouble
is that the bit capacity of any device (or person) for receiv-
ing information depends entirely upon how the information
is encoded. Bit capacity is not an invariant, hence is an
unsuitable measure of the scarcity of attention. A relatively
straightforward way of measuring how much scarce resource
a message consumes is by noting how much time the
recipient spends on it. Human beings, like contemporary

LIIJIKOM MOXJMBO, i He 3axoueTe!), BaM JIOBeJeThCs IiTH 3a
HUM Y HayKOBY KYJbTYDY.

Mipoto Toro, SIK Hayka IMpo OIpalloBaHHs iHopMaliii pos-
BUBATUMETbCS Jajli, BiLOKpeMNUTH ii Bii OCHOBHOTO piumiia
YIIPaBIiHChKOI (UM B3arasli JI0AChKOI CYyCHiIbHOI) AisS/TbHOCTI
Oyle He Tak JIETKO, SIK KOJIVUCh IOINACTIU/IO i30/t0BaTH ¢i3u-
YHi HayKM Ta NOB'SI3aHi 3 HUMM TexHosorii. OnpaloBaHHSs
indopMaliii JIeKUTh Y CaMOMY OCEPJi OisSTTbHOCTI KepiBHMKA
— 0a 6inbllie, B ocepi BCIKOI CycminibHOI B3aemogii. lemati
yacTillle HaM BUITaa€ BXXMBATY TEPMiHM Ha KIITaIT «iH(Op-
Mailisi», «<MUCJIEHHSI», «IIaM SITb» Ta «yXBaJleHHS pillleHb» i3
HAyKOBOIO TOYHICTIO ABAALSITOTO CTOMITTS. MOBa HayKOBOI1
KyJIbTYPU TIOCifae memasti GilbIly YacTUHY Tie€l LapuHM, 10
paHilie HaJiexkasia KyJabTypi 3arajibHiii.

He BapTo npMMeHIIyBaTH 3HAYYIIOCTi 1]i€l 3MiHM B MOBi. Lle
3MiHa B MMUCJIEHHI 71 TOHATTSX. Lle 3MiHa HalihyHIaMeHTab-
HIlIOro mMTuéby — y TOMYy, SIK JIOJMHA MUCIUTh PO BJacCHi
Trpolecu, Ipo camy cebe.

Heiyum yeaeu

V Ha3Bi Moe€i OMOBiZi MOBUTBHCSI IIPO «CBiT, GaraTuit Ha
indopmariiro». U gaBHO CBiT cTaB Garatuii Ha iHpopMaIli?
Ski Hac/AigKM UbOTO OOCTATKY — SIKILO Ile CIpaBhi JocTa-
TOK? MuHynoro BeamkoaHs MOi CyCigy Kynuian TOHbII apy
KpoJsiB. UM TO HaBMMCHO, UM BUIIAAKOBO, OJWH BUSIBUBCS
camieMm, a Apyra — caMmulielo, i Termep Mu KMBEMO Y CBITi,
6araTomy Ha KpoJIiB. JIfoAyHa, He TaKka IPUXMUIbHA 0 KPOJIiB,
SIK 5, MOIIa 6 HaBiTh HA3BaTy J10TO CBiTOM, ITepeHaceIeHUM
Kkpossimu. Te, 6araTuii cBiT Ha KPOJIiB UM 6imHMIT, — piu Bifg-
HocHa. OCKi/IbKM 13ka KOHUE MOTPiOHA Gi0NMOTiYHMM TOITYJIsI-
IisIM, MM MOT/IM 6 CyIMUTH, GaraTuii CBiT Ha KPOJTiB UM OigHMIA,
CIiBBiTHOCSUM KiJIbKICTb KPOJIiB i3 KiJIbKiCTIO cayaty i TpaBu
(Ta caflOBMX KBIiTiB), LOCTYTHMUX KPOJISIM Ji1S1 TOKMBU. CBIiT,
GaraTuii Ha KpOJIiB, — 1ie CBiT, 6igHMi1 Ha cajaT, i HaBIaKMu.
3BOpPOTHMIT GiK MPO6GIEMY MOMYJIALil — 1e mpobaeMa aedi-
LATY, a OTKe, ITpobsieMa po3Mmofiny pecypciB. Canaty uiie
CTUJIBKM, CKiJIbKYM €, i 110TO JOBEeAEeThCS SIKOCh PO3MOLIIUTI
MiX Kpossimu. Tak camo y CBiTi, 6araToMy Ha iHdopMaliiio,
6araTcTBO iH(MoOpMaIllii o3HaUYae HecTady 4YOroch iHIIOTO —
JediuuT TOro, 1o iHdopmallis CIOXMBa€. A IO CIOXKMU-
Bae iHdopmallisl, JOBOJi 0YEeBUIHO: BOHA CIIOKMBAE yBary
cBOiX oTpumyBauiB. Toxk 6araTcTBO iHGOpMallii MTOPOIKYeE
6imHicTh yBaru Ta MOTpeby Ai€BO PO3MOIIISTH IO YBary
cepen HagMipy mkepes iHGopmaliii, SIKi MOXKYTb i1 CIIOSKUTH.

[llo6 kopekTHO choOpMyIIOBAaTM 3amavy pO3MOAiTy, Tpeba
3HAMTM CIIOCO6M BUMIpIOBATU KiIbKiCTh medillMTHOTO pe-
cypcy; i Ui KiIbKOCTi He TTOBMHHI 6YTM ITOBITbHO PO3TSIKHU-
vu. Ha meit wac yci My BXe uynm mpo 6iT — OOMHMUIIIO
indopmarii, siky 3anpoBanus llleHHOH y 3B'S13Ky i3 3ajauaMu
MPOEKTYBAaHHS CUCTEM 3B'A3Ky.* U MOKEMO MM CKOPUCTATH-
cs1 6iTOM SIK MipoI0 CIIPOMOXKHOCTI iHdopMalriitHoi crucTeMu
Ilo yBaru?

Ha skanb, 11e He Ta ommHMI. ['pybo Kaxkyum, 6iga B TOMY,
o 6iToBa MiCTKiCTb 6YIb-SIKOTO MPUCTPOIO (UM 0COOM) st
npuiiMaHHs iHbopMallii 1iIKOBUTO 3aJeXUTh Bif, TOTO, SIK
10 iHgopmaliilo 3akomoBaHo. BiToBa MicTKicTh He € iHBa-
piaHTOM, a OTKe, HelpuaaTHa SIK Mipa AedinuTy yBaru.
BigHOCHO mTpoCTHit CrIOCi6 BUMIpSITH, CKiJIbKY Te(illMTHOTO
pecypcy CIOKMBa€ MOBiLOMIEHHS, — Lie 3BaKUTH, CKiIbKU
yacy BUTpaya€e Ha HbOTO OTpuMYyBay. JItoguHa, sIK i cyyacHi



computers, are essentially serial devices. They can attend to
only one thing at a time. This is just another way of saying
that attention is scarce. Even the modern time-sharing sys-
tems which John Kemeny described are really only doing one
thing at a time, although they seem able to attend to one
hundred things at once.’ They achieve this illusion by sharing
their time and attention among these hundred things. The
attention-capacity measure I am proposing for human beings
applies as well to time-sharing systems and also to an orga-
nization employing many people, which can be viewed as a
time-sharing system. Scarcity of attention in an information-
rich world can be measured in terms of a human executive's
time. If we wish to be precise, we can define a standard execu-
tive (IQ of 120, bachelor's degree, and so on) and ask Director
Lewis Branscomb to embalm him at the National Bureau
of Standards. Further, we can work out a rough conversion
between the attention units of human executives and various
kinds of computers. In an information-rich world, most of
the cost of information is the cost incurred by the recipient.
It is not enough to know how much it costs to produce and
transmit information; we must also know how much it costs,
in terms of scarce attention, to receive it.  have tried bringing
this argument home to my friends by suggesting that they
recalculate how much the New York Times (or Washington
Post) costs them, including the cost of reading it. Making the
calculation usually causes them some alarm, but not enough
for them to cancel their subscriptions. Perhaps the benefits
still outweigh the costs.

Having explained what I mean by an information-rich world,
I am now ready to tackle the main question. How can we de-
sign organizations, business firms, and government agencies
to operate effectively in such a world? How can we arrange
to conserve and effectively allocate their scarce attention? I
shall proceed with the help of three examples, each illustrat-
ing a major aspect of the problem of organizational design. I
make no attempt to cover all significant problem areas, and
any fancied resemblance of my hypothetical organizations to
real organizations, living or dead, in the city of Washington,
are illusory, fortuitous, and the product of the purest happen-
stance.

Information Overload

Many proposals for eliminating information overload (an-
other phrase to describe life in an information-rich world)
call for a new computing system. There is good precedent for
this. The Hollerith punched card is a creative product of the
Census Bureau's first bout with information overload, and a
series of crises in the central exchanges of the phone com-
pany led to the invention of automatic switching systems.

Today, some argue that the postal service is doomed to col-
lapse from information overload unless means are found to
automate the sorting operations. This cannot be so. There is
no reason why mail-sorting costs should increase more than
proportionally with the volume of mail, nor why unit costs
should rise with volume. A major cause of the problem is
that certain information-processing services are almost free,

KOMII'IOTepH, IO CYTi € MOCIiAOBHMM MPUCTPOEM. BoHa 311a-
THa MPUIUIATU yBary Jjuiie OAHil peui 3a pas. e nuie
iHmmit croci6 ckasaTu, 1m0 yBara gedinurtHa. HaBiTh cyua-
CHi CUCTeMU 3 PO3IOAIIOM vacy, siki onucas [I>koH KemeHi,
HacmpaB[i poOISTh TITBKM OFHE 33 Pa3, Xoua i BUAAITHCS
30aTHMMM O6aTy MPO CTO pedeir BomHouac.’ 1o im03ii0
BOHM CTBOPIOIOTb, PO3MOLIsIIOUM CBilt yac i yBary Mix 1ieto
coTHew0 peueit. Ta Mipa MiCTKOCTi yBaru, Ky s IpOIOHYIO
[T JTI0feii, OMHAKOBO CTOCYETHCS i CUCTEM i3 pO3MOAiIoM
yacy, i opraisatiii, 1o HajiMmae 6araTo Jogeit, — amke ii Tex
MOXXHA PO3IISIIATU SIK CUCTEMY 3 pO3IoAisioM yacy. Jediunt
yBaru y CBiTi, 6araromy Ha iHpopMaIlito, MOXXHa BUMipSITH
B OIMHMIISIX Yacy KepiBHMKA-TIOIMHA. SIKIIO XoueMo 6yTu
TOYHMMM, MU MOKEMO O3HAUUTU CTAaHIAPTHOTO KepiBHMKA
(koedinienT inTenekTy 120, cTyIiHb 6aKajaBpa TOMIO) i ITO-
npocuTtu aupekrtopa JIbioica BpeHckoma 3abanb3amyBaTu
itioro B HarioHanpHOMYy 610po craHzmapriB. ba 6inbiie, Mu
MOXXEMO BMBECTU NMPUOIM3HE CITiBBiZHOIIEHHS] MiXX OOVHU-
LISIMUM YBaru KepiBHUKIB-/II0el i pi3HMUX BU/IiB KOMIT IOTEPiB.
V cBiTi, 6araTomy Ha iHGopMalIiito, 6iibilla YaCTMHA BapPTOCTi
indopmarii — e BUTpaTH, IKMX 3a3HAE OTPUMYBay. 3aMajo
3HATH, CKIJIbKU KOIITYE BUPOOUTHU ¥ iepefaTu iHpopmariiio;
MM MA€EMO 3HATU IIe ¥ Te, CKiIbKM KOIITYE — B OOVHUIISIX
nedinyutHOi yBary — ii nmpuitHsiTh. S mpo6yBaB JOHECTH 11eit
apryMeHT A0 CBOiX ApYy3iB, IPOMOHYIOUM iM IepepaxyBaTH,
CKilbKM Hacmpasgi komTye im «Hpro-Mopk Tajimc» (um «Ba-
HIMHTTOH IToCT»), IKIIO BpaxXyBaTH i1 BapTicTh uMTaHHS. Taka
Jiuba 3a3BMUali TPOXM iX HEITOKOITh, ajie He HACTiIbKU, 1106
cKacyBaTy nepearmniaTty. MabyTh, KOPUCTD yce Iiie lepeBaxkae
BUTPATHU.

TMosicHMUBIIN, IO ST PO3YMIIO ITiJi cBiTOM, 6GaraTum Ha iHdop-
Mallilo, s Terep rOTOBMI Y3SITUCS N0 TOJIOBHOTO MUTaHHS. SIK
CIIPOEKTYBATH OpTraHisailii — KomepiliitHi dipMu it ypsamoBi
YCTaHOBY — TaK, 1106 BOHY JIi€BO MPAIIOBAIM B TAKOMY CBiTi?
Sk BamTyBaTH, 06 OIIAIKATH i Ii€EBO PO3MOAIISATH iXHIO
nedinuTHy yBary? S pyxaTMMycst naji 3a JOIIOMOTOI0 TPhOX
NPUKIAAiB, KOXKeH 3 SIKUX YHAOUYHIOE BaskIMBUIA acreKT
Mpo6sIeMy OpraHi3aliifHoro MpoekTyBaHHS. Sl He Hamaral-
€Sl OXOTMUTM BCi 3HAUYIIi MPO6JEeMHI IiNSTHKM; a O6ynb-siKa
HaJyMaHa CXOXiCTb MOiX TilIOTeTMYHMX OpraHisaiiiit i3 pe-
aJbHMMM OpraHi3alisiMy — KUBMMM UM MEPTBUMMU — Yy MiCTi
BammHITOHI € OMaH/IMBOIO, BUIIAIKOBOIO Ta IUIOJIOM Hallum-
cTinoro 36iry o6CcTaByH.

Ingopmauiiine nepeeanmaziceHHs

YnMasio Mpomno3uiiiit moxo ycyHeHHS iHbopMaliifHoro me-
peBaHTakeHHSI (Ille OAMH BUCIIB Ha TO3HAYEHHSI YXKUTTS
y cBiTi, 6araToMy Ha iH(dOpMallil0) 3aKIMKAIOTh CTBOPUTHU
HOBY 00UYMCTIOBAIbHY cuCTeMy. I LIbOTO € JOOpUit Impere-
neHr. [lepdokapra FomiepiTa — TBOPUMIT MPOAYKT MEPIIOTO
3iTkHeHHs1 Biopo mepenucy 3 iHpopMauiitHuM IepeBaHTa-
SKeHHSIM, a HM3Ka KpU3 Ha LleHTpaJbHUX KOMYTaTOpax Tejie-
(bonHOi KOMITaHii TpM3Besa A0 BUHAIEHHS CUCTEeM aBTOMa-
TUYHOI KOMYTallii.

ChOroJHi eXTO JOBOIUT, IO MOMITOBA CJIyKOA ITpUpedeHa
3aBAIUTHUCS Tif iHDOpMaLiifHUM ITepeBaHTaKEHHSIM, SIKIIO
He 3HAWTM CIOCO6iB aBTOMATU3yBaTU COPTyBaHHS. lle He
MOKe 6yTU MpaBaoio. Hemae sKOqHOI TPUUMHA, YOMY BUTpa-
TU Ha COPTYBaHHS MOIITY Majiu 6 3pocTaTy GiIbII HiK IIPO-
MIOPIIiTHO K0 06CSTY MOUITH, aHi YOMY ITMTOMi BUTPATH MajIn
6 36iybIIyBaTHCS 3 00CITOM. [0/I0BHA TPUYMHA IPO6IEMM B



resulting in an explosive demand for them. The Post Office
is not really prepared to provide this implicit subsidy and
reneges by performing the services badly, with insufficient
resources. The crisis in the Post Office does not call for com-
puters; it calls for a thoroughgoing application of price and
market mechanisms.

This is not to argue that any particular manual Post Office
operation, such as sorting, cannot be made more economical
by computer. This kind of technical question is settled by
cost-benefit analysis within reasonable limits of error and
debate. But there is no magic in automation that allows it to
resolve dilemmas posed by an organization's unwillingness
or inability to allocate and price scarce information-process-
ing resources, whether the resources are sorting clerks or
electronic devices. Free or underpriced resources are always
in desperately short supply. What is sometimes alleged to
be technological lag in the Post Office is really failure of
nerve. A computer is an information-processing system of
quite general capability. It can receive information, store it,
operate on it in a variety of ways, and transmit it to other
systems. Whether a computer will contribute to the solution
of an information-overload problem, or instead compound
it, depends on the distribution of its own attention among
four classes of activities: listening, storing, thinking, and
speaking. A general design principle can be put as follows:
An information-processing subsystem (a computer or new
organization unit) will reduce the net demand on the rest of
the organization's attention only if it absorbs more informa-
tion previously received by others than it produces that is, if
it listens and thinks more than it speaks. To be an attention
conserver for an organization, an information-processing
system (abbreviated IPS) must be an information condenser.
It is conventional to begin designing an IPS by considering
the information it will supply. In an information-rich world,
however, this is doing things backwards. The crucial question
is how much information it will allow to be withheld from the
attention of other parts of the system.

Basically, an IPS can perform an attention-conserving func-
tion in two ways: (1) it can receive and store information that
would otherwise have to be received by other systems, and (2)
it can transform or filter input information into output that
demands fewer hours of attention than the input.

To illustrate these two modes of attention conservation, let
me talk about some of the information needs of a nation's
Foreign Office. (Since the United States has a State Depart-
ment and not a Foreign Office, I am obviously talking about
some other country.) The bulk of information that enters a
system from the environment is irrelevant to action at the
time of entry. Much of it will never be relevant, but we cannot
be sure in advance which part this is.

One way to conserve Foreign Office attention is to interpose
an IPS (human, automated, or both) between environment
and organization to index and store information on receipt.
A second way is to have an IPS analyze, draw inferences from,

TOMY, 1[0 TIEBHI IIOCJTYTY 3 OTIpaIioBaHHs iHbopmallii Maiiske
0e3KOIITOBHI, Yepe3 IO MOMUT Ha HMUX Bubyxae. I[lomrTa
HacIlpaB/i He rOTOBA HAJABaTH 1[I0 IPUXOBAHY CYOCUIIIO i1
BiAMara€eTbCsi, BUKOHYIOUM MMOCIYTH TTOTAHO, 3 HELOCTaTHIMMU
pecypcamu. Kpusa Ha ITomTi motpedye He KOMIT'IOTEpiB —
BOHA ITOTpPe6ye I'PYHTOBHOIO 3aCTOCYBAHHSI LIIHOBUX i PUH-
KOBUX MeXaHi3MiB.

Lle He o3Hauae, HiOM IKYCh KOHKPETHY Py4YHY orepailito ITo-
HITY — CKakiMO, COPTYBaHHSI — He MOXKHA 3POOUTU €KOHOM-
HIIlIOIO 3a IOMIOMOTOI KOMII'tIoTepa. Taki TeXHiuHi MUTaHHS
PO3B'I3yI0Th aHAAi30M BUTpAT i BUTiM Y PO3YMHUX MeXKax
TIOXMOKYM 7 cyrepeuku. Ajie B aBTOMAaTHM3allii HeMae vapis,
SIKi TaBasiu 6 i 3MOTY pO3B'SI3yBaTy OUJIEMM, IOPOKEH] He-
OGaskaHHSIM UM HeCITIPOMOSKHICTIO OpraHisallii po3momiisaTy i
OIIiHIOBAaTM B rpomiax gediuuTHI pecypcu ONpanioBaHHS iH-
dopmariii, — 6aitayske, un 1je COPTYBATbHUKY, UM €JIEKTPOHHI
MpUCTPOi. Be3KoImTOBHMUX a60 HeOOOIiHEHMX PecypciB 3aB-
KA BiguaiimymHo 6pakye. Te, MO MOJEKOIM BUAAIOTH 3a
TexXHOJIoTiuHe BifgcTaBaHHs ITOMITH, HACIIpaBZi € 6GpaKoM CMi-
nuBocTi. KoM 'toTep — 1ie cucTeMa ornpalioBaHHs iHpopma-
1Iii I[iTKOM 3arajJibHOTO IMpM3HaYeHHs. BoHa Moke npuitMaTu
indopmaiiito, 36epiraTu ii, orepyBaTi Helo pisSHOMaHITHUMM
criocobamu i mepemaBaTH ii iHmMM cuctemam. Um cripus-
TUMe KOMII'IOTEP PO3B'SI3aHHIO MpobaeMu iHbOpMaIliiiHOro
TepeBaHTaXXeHHSI, UM, HaBIaKy, TIOTIMOUTS 1i, 3a/IeSKUTh Bif,
PO3MOA1Ty J10TO BJIACHOI yBaru Mi>k 4oTMpMa Kj1acamu Jisiib-
HOCTi: CJTyXaHHSIM, 36epiraHHsIM, MUCJIEHHSIM i MOBJIEHHSIM.
3arajgpHMII MPUHIUIT MTPOEKTYBAHHS MOXHA CHOPMYITIOBa-
TH TakK: MiJicKcTeMa OmpallloBaHHS iHGopMaliii (KoMIT'toTep
Yy HOBMII OpTraHi3aliliHuii MiApPO3Aia) 3MEHIIUTh YUCTU
MIONNT Ha yBary pelTy opraHisalii juiie Tozi, KOy MOIIN-
HaTuMe Oinbire iHdopMaliii, paHile oTpUMYyBaHOI iHITMMMA,
HiXX BUPOOISATUME, — TOGTO SIKIIIO BOHA C/IYXa€ 1 MUCIUTh
6inbie, HiXXk TOBOPUTH. I1[06 6YTM OIIATHMKOM YBary AJIsl Op-
raHisariii, cucreMa ornparioBaHHs iHdopmallii (CKopoueHo —
COI) mae 6yTu 3ryuryBaueM iHdopMmailii. 3aBefeHO MOYMHA-
™ nipoekTyBanHs COI 3 MipKyBaHb PO Ty iHbOpMaIlio, IKy
BOHAa rnioctayaTume. [IpoTe y cBiTi, 6araTomMy Ha iHdopMmaliito,
Ile 03HAYa€e poOWUTU BCe HABMaKu. BupimmasbHe MUTAHHS —
CKiTbKM iH(bOpMaIllii BoHA JacTh 3MOTY BTPUMMATH 11034 yBa-
TOI0 iHITUX YAaCTUH CUCTEMMU.

ITo cyTi, COI Moke BUKOHYBaTH (QYHKI[IIO OIIAIKEHHS YBaru
IBoma criocobamu: (1) BoHa MOXKe IpuitMaTu it 36epiratu
indopmMmaiiito, Ky iHakie JoBesoCs 6 IPUITMATY iHIIUM CHU-
creMam, i (2) BOHa MOKe TIepeTBOPIOBATY 4y (ilbTpyBaTU
BXimHYy iHbopMallio y BUXigHY, [0 MOTpedye MeHIIIe TOOUH
yBaru, HixX BXiJiHa.

[lo6 mpoimocTpyBaTH Iii ABa peXXMMM OIIAIKEHHS yBarw,
J03BOJIbTE PO3MOBICTM MPO HesKi iHdopMalliiiHi moTpedu
MiHicTepcTBa 3aKOPAOHHMX CIIPaB SIKOiCh AepskaBu. (OCKib-
ku y CHIA € [lep>kaBHMIT AenapTaMeHT, a He MiHicTepcTBO
3aKOPJIOHHUX CIIPaB, S BOYEBUIb FOBOPIO IPO SIKYCh iHIILY
Kpainy.) OcHoBHa Maca iHdopMaliii, o BXOAUTH Y CUCTEMY
i3 cepenoBMUIla, HE CTOCYETHCS Aili Yy MOMEHT ii HaZXOAKeH-
Hs. 3HayHa ii YacTMHA HiKOJIM He CTaHe JOPeuHolo, ajie MU
He MOKeMO 3HaTy Hallepe[, SKa caMe Lie YaCTUHa.

OauH 3i crocobiB omaguTy yBary MiHicTepcTBa 3aKOpAOH-
Hux crapaB — ymictutu COI (JII0CbKY, aBTOMaTM30BaHy UM
TOo€eTHAHY) MK cepeOBMILEM Ta OpraHisallieio, 1mob iHme-
KcyBaTu ¥ 36epiratu iHdopmariito B Mipy HaAXOIKEHHS.



and summarize the information received, then index and
store the products of its analyses for use by the rest of the
system.

This proposal has a familiar ring about it. I have simply de-
scribed in unconventional language the conventional func-
tions of a conventional intelligence unit. Moreover, I have
solved the information-overload problem simply by adding
information processors. I eliminated scarcity by increasing
the supply of scarce resources. Any fool with money can do
that. But the very banality of my solution carries an important
lesson. The functional design an IPS must have to conserve
attention is largely independent of specific hardware, auto-
mated or human. Hardware becomes a concern only later in
economic considerations. My proposal, however, is actually
far less conventional than it sounds. If the IPS is to be even
partly automated, we must provide precise descriptions (in
the language of the scientific culture) of the processes de-
noted by vague terms like "analyze" and "summarize.” Even if
we do not intend to automate the process, the new informa-
tion-processing technology still will permit us to formulate
the programs of human analysts and summarizers with pre-
cision so that we can predict reliably the relation between
inputs and outputs. Looking more closely at the structure
and operation of the IPS, we see it really will not resemble a
traditional intelligence unit very closely at all. (My thinking
on this problem has benefited greatly from acquaintance with
the analyses that have been made over the past several years
of information-processing requirements in the U.S. State
Department. These planning activities have been laudably
free from premature obsession with automated hardware.)
The purpose of the intelligence IPS I have proposed is not
to supply the Foreign Office with information but to buffer
it from the overrich environment of information in which it
swims. Information does not have to be attended to (now)
just because it exists in the environment. Designing an intel-
ligence system means deciding: when to gather information
(much of it will be preserved indefinitely in the environment
if we do not want to harvest it now); where and in what form
to store it; how to rework and condense it; how to index
and give access to it; and when and on whose initiative to
communicate it to others.

The design principle that attention is scarce and must be
preserved is very different from a principle of "the more
information the better.” The aforementioned Foreign Office
thought it had a communications crisis a few years ago. When
events in the world were lively, the teletypes carrying incom-
ing dispatches frequently fell behind. The solution: replace
the teletypes with line printers of much greater capacity.
No one apparently asked whether the IPS's (including the
Foreign Minister) that received and processed messages from
the teletypes would be ready, willing, and able to process
the much larger volume of messages from the line printers.
Everything I have said about intelligence systems in partic-
ular applies to management information systems in general.

Hpyruit crioci6 — gopyuutu COI aHamizyBaTu OTpMMaHYy iH-
dopmartiiro, pobuty 3 Hei BUCHOBKM ¥ y3araabHIOBATH ii, a
ToAi iHmeKcyBaTy it 36epiraTy MPOOYKTY CBOIX aHaTi3iB Iy
BUKOPUCTAHHS PELITOI0 CUCTEMNA.

L5 mporo3uiiisi 3By4uTh 3HatoMO. S MpOCTO omnucaB He3BU-
YHOI0 MOBOIO 3BMUHi (YHKIIi 3BMYAHOTO aHAJIITUYHOTO
migposziny. Ba 6inblie, st po3B'a3aB mpobiemy inpopmarriii-
HOTO TlepeBaHTaKeHHsI, IPOCTO OAABIINM ONpalbOBYBauiB
indopmarii. S ycynyB medinuT, 36ibMIMUBIIM TPOMO3ULIII0
medimurHOrO pecypcy. Lle Moxke OyOb-SIKMII HEJJOYMOK, Y
sKoro € rpoii. Ta cama 6aHaIbHICTh MOTO PO3B'SI3KY Hece
BAOKIMBUI ypOK. OyHKIIiViHMIT TPOEKT, sikuii COI nmoBuHHA
MaTy, o6 OIIamKaTH yBary, 3HAUHOI0 MipOI0 He 3aJIEXKUTh
BiJj KOHKPETHOTO arapaTHOTO 3a6e3MeueHHsT — aBTOMAaTU30-
BaHOT'O UM JIIOACHKOTO. ATlapaTypa CTa€ nmpeJMeToM TypooTn
JuIle 3TONOM, B €KOHOMIUHMX MipKyBaHHSX. OfmHaK Most
MIPOTIO3MUIIisl HAacMpaB/i Ky MeHII 3BUYHA, Hi3K BUIA€ThCS.
Skmo COI mae 6yTu 607ail 4acTKOBO aBTOMAaTM30BAaHOIO,
MM MyCMMO TOJATK TOYHi OnyMcH (MOBOIO HAyKOBOi KyJIbTY-
pM) THUX IPOLECIB, WO IX MO3HAYalOTh TYMaHHi TepMiHM Ha
KIITaIT «aHali3yBaTM» Ta «y3arajabHIOBaTW». HaBiThb SIKILO
MM He Ma€MO HaMmipy aBTOMAaTM3yBaTM NpOLiec, HOBAa Te-
XHOJIOTiSl OmmpaloBaHHsI iHGopMallii Bce OTHO JAcThb HaM
3Mory GopMyITIOBaTY IIPOrpamMmu pobOTH IOel-aHaATi TUKIB
i momeii-ykaagaviB HaCTiIbKM TOYHO, 1100 HaiifHO Iepem-
6avaTy CIiBBiZHOIIEHHS MiX BXOJaMM i Buxogamu. I[Ipumu-
BUBIIINCDH MUJIbHilIE 10 6ymoBu it po6oTu COI, My mo6aunmo,
1[0 BOHA HacIpaBZi 30BCiM He Ayke CKUIATUMeThCSI Ha Tpa-
IUUIHUY aHTITUYHWI Tigpo3ain. (Moe ocMUCIeHHS i€l
Mpo6seMy 3HAYHO BUTPAJIO Bill 3HalloMcTBa 3 aHali3aMu
noTpeb orpauoBaHHs iHQopMarii, Mo iX YIpogOBXK Kilb-
KOX OCTaHHIX POKiB po6wiu B [lepskaBHOMY JlerrapTaMeHTi
CIIA. Ils rutaHyBasIbHA JiSUTbHICTH OyJ1a MOXBAIbHO BiTbHOIO
BiJ mepegyacHOi 0epKMMOCTi aBTOMAaTM30BaHOIO anapary-
poto.) [lpusHaueHHsT po3BigyBadbHO-aHaMiTUUHOI COI, 9Ky
s1 3aMPOTIOHYBaB, — He IOCTavyaTy 30BHIITHbOTIOIITUUHOMY
BimoMcTBY iH(bopMalio, a 6ydepyBaTy i0ro Bif mepernos-
HeHoOro iHdopMmalli€lo cepefoBUIla, B IKOMY BOHO IIJIaBae€.
IHdopmario He KOHUe 6paTu OO yBaru (Termep) JUIle TOMY,
110 BOHA icHYe B cepenoBulli. [IpoekTyBaTH pO3BigyBaJbHO-
aHaJIITUYHY CUCTEMY O3HAUa€ yXBaJlOBAaTU PillleHHS: KON
36upatu iHdopmariito (3HauHa ii yacTuHa 36epiraTMMeTbCst
B cepefoBuIi 6€3MeEXHO IOBTO, SIKIIO MU He 3aX0UeMOo 3i-
6patu ii Bpoxkait Ternep); zie i B sKiit dbopmi ii 36epiratu; K
1o Hel JOCTyT; i Koy Ta 3 YMel iHiliaTUBY MOBIOOMIISTHU il
iHIIMM.

ITpuHIUIT TTPOEKTYBAHHS, 3a IKUM yBara gedimurHa it mae
OyTu 36epeskeHa, MyKe BiIpisHIETbCS Bil MPUHIUITY «IIO
6inpire iHGopMariii, To Kparie». 3raaHe 30BHIIIHbOIIOIITH-
YHe BiOMCTBO Kijlbka POKiB TOMy BBa)kajlo, 1[0 B HBOTO
Kpusa 3B'13Ky. Konmu mopii y cBiTi craBanmm OypxamMBUMM,
TeJieTaiIu, o MpuiiManu BXigHi gernerri, 4acTo He BCTUTa-
. Po3B'I30K: 3aMiHUTM TejleTaiiny Ha 3HAYHO MOTY)KHiLIi
AiHitHI npuHTepu. BoueBuAb, HIXTO He 3aMKUTaB, UM OYAYTb
Ti COI (30KpeMa ¥ caM MiHIiCTp 3aKOpJOHHMX CIIpaB), IO
NpuiiMany ¥ ompalboBYyBaayu MOBiJOMIIEHHS 3 TeleTailliB,
TOTOBi, OXOUi Ta CIIPOMOXXHI OINPAaIbOBYBATU 3HAYHO Oib-
mInii 06CAr MOBimOMJIEHDb i3 JMiHIIHMX MpPUHTEpIB. Yce, 10
s1 CKa3aB IIPO PO3BifyBaJIbHO-aHATITUUHI CUCTEMU 30KpeMa,



The proper aim of a management information system is not
to bring the manager all the information he needs, but to
reorganize the manager's environment of information so as
to reduce the amount of time he must devote to receiving
it. Restating the problem this way leads to a very different
system design.

The Need to Know

That brings me to the question of the need to know. How do
we go about deciding where information should be stored in
an information-rich world and who should learn about it?
Those of us who were raised during the Great Depression
sometimes do not find it easy to adapt to an affluent society.
When we ate potatoes, we always ate the peel (which my
mother insisted was the best part of the potato). Nonreturn-
able containers seem to us symbols of intolerable waste. Our
attitudes toward information reflect the culture of poverty.
We were brought up on Abe Lincoln walking miles to borrow
(and return!) a book and reading it by firelight. Most of us
are constitutionally unable to throw a bound volume into the
wastebasket. We have trouble enough disposing of magazines
and newspapers. Some of us are so obsessed with the need to
know that we feel compelled to read everything that falls into
our hands, although the burgeoning of the mails is helping to
cure us of this obsession.

If these attitudes were highly functional in the world of clay
tablets, scribes, and human memory; if they were at least
tolerable in the world of the printing press and the cable; they
are completely maladapted to the world of broadcast systems
and Xerox machines.

The change in information-processing technology demands
a fundamental change in the meaning attached to the famil-
iar verb "to know." In the common culture, "to know" meant
to have stored in one's memory in a way that facilitates
recall when appropriate. By metaphoric extension, "knowing"
might include having access to a file or book containing
information, with the skill necessary for using it. In the sci-
entific culture, the whole emphasis in "knowing" shifts from
the storage or actual physical possession of information to
the process of using or having access to it. It is possible
to have information stored without having access to it (the
name on the tip of the tongue, the lost letter in the file, the
unindexed book, the uncatalogued library); and it is possible
to have access to information without having it stored (a
computer program for calculating values of the sine function,
a thermometer for taking a patient's temperature).

If alibrary holds two copies of the same book, one of them can
be destroyed or exchanged without the system's losing infor-
mation. In the language of Shannon's information theory,
multiple copies make the library redundant. But copies are
only one of three important forms of redundancy in informa-
tion. Even if a library has only one copy of each book, it still
has a high degree of informational overlap. If half the titles
in the Library of Congress were destroyed at random, little of
the world's knowledge would disappear.

CTOCYETBHCSI YIPaBJMiHChKMX iHPOpPMALifHMX CUCTEeM 3ara-
nom. HaneskHa MeTa yrpaBiiHChKOi iHopMaliiitHoi cuctemu
— He IPUHOCUTY KepiBHMKOBI BCIO MOTPi6bHY oMy iHdOp-
Marlito, a Tak MepeBaITyBaTH iHGopMaIliliHe cepeqoBuUIIIe
KepiBHMKA, I[06 CKOPOTUTU Yac, SIKUit BiH MyCUTh BUTpada-
T Ha ii npuitmanHs. Taka nepedopmynboBaHa TOCTAHOBKA
po6ieMu Befie IO 30BCiM iHIIIOTO MPOEKTY CUCTEMMA.

ITompe6a 3namu

Lle migBOMAMUTh MEHE 10 MUTAHHS PO MOTPedy 3HATU. SIK MU
MAaeMO BMpINIyBaTH, Ae Ciin 36epiratu indopmariro y cBiri,
6araTomy Ha iHbOpMaIlilo, i XTO Ma€ Mpo Hei JisHaBaTHUCA?
Tum i3 Hac, XTO 3pocTaB 3a uaciB Benmkoi gempecii, iHozi
HeJIETKO MPUCTOCYBATUCS IO 3aMOKHOTO CyCIibcTBa. Komm
MM i1 KapTOIUTIO, TO 3aBXKAM iu i pa3oM 3i MIKipKoIo (SIKY
MOSI MaTy BBaskaja HalKpallol YaCTUMHOI KapTOIUIMHMU).
OnHOpa3oBa Tapa BUIAETHCS HAM CMMBOJIOM HECTEPITHOTO
MapHoTpaTcTBa. Haite craBieHHs mo iHdopmaiiii Bimo6pa-
ska€e KyJabTypy GigHocti. Hac BuxoByBasu Ha o6pasi EiiGa
JIiHKOJIbHA, SIKUIT TOJIaB MWJIi, 1106 TTO3MuYnTH (i TOBepHYyTH!)
KHIVDKKY ¥ 4YMTaTH ii MpU CBIT/Ii BOrHUILA. BijbiIicTh i3 HaC
OpPraHiyHO He 3[JaTHa BUKMHYTU OMPAaBJIIEHUI TOM y KOIIMUK
ISt cMiTTs. HaMm i skypHastiB i3 raseTaMu mo36yTucs JOCUTh
BaKKO. JIeXTO 3 HAC TaKuit 0JIep>KUMUIL TOTPe6OI0 3HATH, 10
MTOYYBAETHCS 3MYIIEHUM MTPOYUTATH BCE, IO TOTPAILISIE IO
PYK, — Xoua po30yxaHHS MOUITOBUX HAIXOMKeHb IOTPOXY
31IiJIsI€ HAC Bif, 11i€l 0JIep>KMMOCTi.

SIkuio i HacTaHOBM Oy/y BeabMy GYHKILiMHI y CBIiTi IIMHS-
HUX TaOJIMUOK, MepenyucyBaviB i JIOACHKOI MaM'saTi; SIKIIO
BOHM Gy/m 60Jait CTepIiHi y CBiTi ApyKapchbKOro BepcraTa
i1 TeserpadHOTO Kabesio — TO BOHM IIJIKOBUTO HEITPUCTOCO-
BaHi 10 CBIiTYy CHCTeM MOBJIEHHS ¥ KOIilOBaJbHMUX allapaTiB
«Kcepoxke».

3MiHa B TE€XHOJIOTii OIpaljoBaHHs iHpopMallii Bumarae g0-
KOpiHHOI 3MiHM 3HaueHHS, SIKe MM BKJIAZAEMO Yy 3BUYHE
Jli€CTIOBO «3HATW». Y 3arajbHiii KyJbTypi «3HAaTU» 03HAYAJIO
MaTy 36epeskeHNM Y BJIACHili Imam'sTi Tak, 100 MOJIermmuT
MpUTaayBaHHs 3a MOTpe6u. MeTahopuYHUM PO3LUIVMPEHHIM
«3HAHHS» MOIJI0O 6 OXOIUTIOBATM ¥ HASABHICTH JOCTYITYy 1O
KapTOTeKV M KHIDKKM 3 iHpopMalielo pa3oM 3 YMiHHSIM,
MOTPi6HMM, 1106 HMM CKOPMCTATMCSI. Y HAyKOBii KyabTypi
BeChb HAroJIoC y «3HaHHi» 3MillyeTbCs 3i 36epiraHHs um da-
KTUMYHOTO (i3MUHOro BOJIOMiHHS iH(popMaliieio Ha mmpoiiec ii
BUKOPUCTAHHS UM JOCTYITY 10 Hei. MoskHa MaTy iHopmaliiro
36epeskeHoI0, He Malouy 10 Hei focTyrry (iM'sl KpyTUTBCST Ha
SI3UILi, 3ary6IeHNi JIMCT y KapTOTelli, HeiHAeKCcoBaHa KHMK-
Ka, He3akaTajorizopaHa 6i6yioreka); i MO>KHa MaTU JOCTYTI
Jo indopmalii, He Malouu ii 36epeskeHOI0 (KOMII'IOTepHa
nporpama Jijist 06UMc/IeHHSI 3HaUeHb CUHYCA, TEPMOMET JIJIsT
BUMipIOBaHHS TeMIIepaTypu MalieHTa).

ko 6i6oTexa Ma€e aABa MPUMIPHMKY Ti€l caMoi KHUKKM,
OIIMH 3 HMX MOXHA 3HUIIUTU UM OOMIHSATH, i cUCTemMa He
BTpaTtuTh iHdopmalii. MoBoio [llenHOHOBOI Teopii iHbopma-
1ii, YMCIeHHI TPUMiIPHUKM POOJIATH 6i6Ii0TEKY HaAJIUIIIKO-
BOI0. Ajle TIPUMIpHMKM — JUllIe OfHA 3 TPbOX BAXKIUBUX
dbopm HamymmuIkoBocTi B iHGopmanii. HaBiTh sgkmo 6i6smio-
TeKka Ma€ TiIbKY MO0 OZHOMY MPUMIPHUKY KOXXHOI KHMKKHU,
BOHA BCe OJTHO Ma€ BUCOKUI CTYIiHb iH(popMaliitHoro mepe-
KpUTTS. SIK6M 11010BMHY Ha3B y Bibmioterni Kourpecy 3sHumm-
JI HABMaHHS, 31 CBiTOBOTO 3HaHHS 3HMKIIO 6 Hebararo.



The most important and subtle form of redundancy derives
from the world's being highly lawful. Facts are random if no
part of them can be predicted from any other part that is, if
they are independent of each other. Facts are lawful if certain
of them can be predicted from certain others. We need store
only the fraction needed to predict the rest. This is exactly
what science is: the process of replacing unordered masses
of brute fact with tidy statements of orderly relations from
which these facts can be inferred. The progress of science,
far from cluttering up the world with new information, enor-
mously increases the redundancy of libraries by discovering
the orderliness of the information already stored. With each
important advance in scientific theory, we can reduce the
volume of explicitly stored knowledge without losing any
information whatsoever. That we make so little use of this
opportunity does not deny that the opportunity exists.

Let me recite an anecdote that illustrates the point very
well. We are all aware that there is a DDT problem. DDT
is one of technology's mixed blessings. It is very lethal to
noxious insects, but uncomfortably persistent and cumula-
tively harmful to eagles, game fish, and possibly ourselves.
The practical problem is how to enjoy the agricultural and
medical benefits afforded by the toxicity of DDT without
suffering the consequences of its persistence. A distinguished
chemist of my acquaintance, who is a specialist neither in
insecticides nor biochemistry, asked himself this question.
He was able to write down the approximate chemical struc-
ture of DDT by decoding its name. He could recognize from
general theoretical principles the component radicals in the
structural formula that account for its toxicity. The formula
also told him on theoretical grounds why the substance is
persistent and why the molecule does not decompose readily
or rapidly. He asked, again on theoretical grounds, what com-
pound would have the toxicity of DDT but decompose readily.
He was able to write down its formula and saw no theoretical
reason why it could not easily be produced. (All of this took
ten minutes.) A phone call to an expert in the field confirmed
all his conjectures. The new compound he had "invented" was
a well-known insecticide, which had been available commer-
cially before DDT. It is not as lethal as DDT over as broad a
band of organisms but is nearly so, and it decomposes fairly
readily. I do not know if the new-old chemical "solves" the
DDT problem. The durability of DDT was intended by its
inventors to avoid frequent respray- ing and reduce the costs
of treatment. There may be other economic issues, and even
chemical and biological ones. What the story illustrates is
that good problem-solving capacities combined with power-
ful (but compact) theories (and an occasional telephone call)
may take the place of shelves of reference books. It may
often be more efficient to leave information in the library of
nature, to be extracted by experiment or observation when
needed, than to mine and stockpile it in man's libraries,
where retrieval costs may be as high as the costs of recreat
ing information from new experiments or deriving it from
theory.These considerations temper my enthusiasm for using
new technology to store and retrieve larger and larger bodies
of data. I do not mean to express a blanket disapproval of all
proposals to improve the world's stores of information. But

HartBasknusima it HaliToHIIA hopmMa HAIJIUITKOBOCTI BUTIN-
BAa€ 3 TOTO, 1[0 CBIiT 3HAYHOIO Mipol0 3aKOHOMipHMIi. DaKkTn
BUIIAJKOBI, SIKIIO SKOJHY IX YaCTUHY He MOXKHA [TepeaoaunTi
3 6yIb-SKOi iHIIOI YaCTUHY, — TOOTO SIKIIO BOHU He3aJIeXKHi
ogHe Bim omHoro. ®akTy 3aKOHOMIipHI, SIKIO TEBHi 3 HUX
MOKHA Tiepef6aunTy 3 MeBHUX iHmux. Ham Tpe6a 36epiratu
JIUIIIe Ty YacTKy, sIka MOTPiOHA, 106 TepeadauyuTy peITy.
CaMe 1M i € HayKa: MMPOLIECOM 3aMiHM HEBHOPSAKOBAHUX
HarpoMajskeHb TPyoux (akTiB OXalHMMM TBepIKEeHHIMMU
MPO BIOPSIAKOBAHi BiMHOIIEHHS, 3 SIKMX IIi GakTy MOXKHA
BuBecTH. ITOCTyIT HayKu, ak HisIK He 3aXapallyiouy CBIiT HO-
BOI0 iH(bOpMaIli€lo, HAI3BUYATHO 306i/IbIIye HAITUIIIKOBICTh
6i6mioTek, BiIKpUBalOUM BIIOPSIKOBAHICTb yKe 36epeskeHol
indopmarii. 3 KOXHMM BaKIMBUM IOCTYIIOM HAYKOBOI Te-
opii MM MOXeMO 3MeEHIIyBaTH OOCST SIBHO 30epeskeHOTro
3HaHHS, He BTpavyalouy reTh skoaHoi iHGopmariii. Te, o Mu
TaK MaJI0 KOPUCTYEMOCS 1Ii€l0 HATOMI0I0, He 3aTlepedye TOro,
110 HAaroAa icHYe.

I103BOJIbTE PO3IIOBICTY AHEKIOT, IKMIt UYyOBO YHAOUHIOE 1110
IyMKy. Yci My 3Haemo, mo icHye mpob6nema OAT. JOT —
OJlHe 3 HeOJHO3HAYHUX OJiar TexHoJorii. BiH qyke 3ry6HMit
JUJTS WIKiJIMBUX KOMaX, ajie TIPUKPO CTiKUIA i KyMYJISITUBHO
MIKiAJIMBUI [JIS OPJIiB, TPOMUCIOBOI pubu, a MOKIMUBO, i
IUIST Hac caMux. [IpakTuuHa IIpobsiemMa B TOMY, SIK CKOPUCTa-
TUCSI CiTbCBKOTOCIIOAAPCbKUMU i MeOUUHUMM BUTOIAMM,
o ix gae ToxkcuuHicth T, He 3a3HaOUM HAC/IIKIB 10r0
critikocti. OOMH MOBaYKHMI XiMiK 3-TIOMIXXK MOiX 3HallOMMUX,
IKUil He € QaxiBueM aHi 3 iHCeKTMIMIIB, aHi 3 Gioximii,
MOCTaBMB CO6i 1e muTaHHA. BiH 3Mir 3ammcaTy mpubaus3Hy
xXimiuny 6ymoBy T, posmmdpyBaBiiyu iioro HasBy. Bin
3yMiB pO3IMi3HATH i3 3araibHUX TEOPETUIHMUX 3acaf, Ti CKIa-
JIOBi pafiuiKajau B CTPYKTYPHiil GopMyJi, [0 BiAMOBigaOTh
3a Jioro TOKCMUHicTb. PopMysia TakoX MifgKaszana oMy 3
TEOPETUYHUX MipKyBaHb, YOMY ISl PEUOBMHA CTiliKa i1 YoMy
MoJIeKyJsia He pOo3K/Iafa€eThCs Jerko uu mBUAKo. BiH 3anuTas
— 3HOBY X TaK 3 TEOPETUYHUX MipKyBaHb, — SIKa CITOTyKa
Masta 6 TokcuuHicTb 1[I T, ajie po3Kkaagaaacs 6 1erko. Bid smir
3amucat ii popmysy i He MOOGAUMB TEOPETUUHUX MIPUUMH,
yoMmy ii He MoskHa 6yi0 6 Jierko BupobuTu. (Yce 1e 3ab6paio
nJecsTh xBuIKH.) TenedoHHmit A3BiHOK (axiBieBi 3 1iei 1a-
pVHM HiATBepAuB yci fioro 3goragn. Hosa crionyka, sIKy BiH
«BUHAMIIOB», 6yJa JOOpe BiJOMMUM iHCEKTUIIUIOM, IO H10TO
BUITYCKaJIM KoMeplIiitHo 1ie mo JIJT. BoHa He Taka 3ry6Ha,
gk JOT, njig Takoro MIMPOKOTo Jiara3oHy opraHi3Mis, aje
Maitke Taka, i pO3KIALAETbCS OBOJi Jierko. I He 3Halo,
Ul «pO3B'sI3ye» 11 HOBAa-CTapa XiMiuyHa peuoBMHa MTPo6IeMy
OOT. Tpuskictb AT ii0ro BMHAXimHMKM 3amyMasiu, 1100
YHUKATY YaCTOTO TTIOBTOPHOTO OOTIPVCKYBAHHS i1 3MEHIIIUTU
BUTPATU HA 06pO6IeHHS. MOKYTh iCHYBaTH i iHIIIi eKOHOMi-
YyHi muTaHHS, 6a HaBiTh XiMiuHi Ta Giosmoriuni. Ll icTopis
YHAOUHIOE OChb IMO: moOpa 3[aTHICTh PO3B'I3yBaTH 3amadi
B NOENHAHHI 3 MOTYKHUMM (ajle KOMIIAKTHMMM) TeOpisiMU
(Ta mpuHATiZHUM TeeOHHUM A3BiHKOM) MOXe 3aCTYITUTH
1ijIi mosmmiti qoBigHMKiB. YacTo 6yBae edeKTUBHIIIE TUIINTIA
indopmariro B 6i6mioreni mpupoau, mob Bumo6yBaTu ii 10-
CJTiIOM UM CIIOCTEpPEKEHHSIM 3a MOTpebu, HixX mobysatn ii
i1 CKIaJaTy B IIOACHKMX 6i6TioTeKax, e BUTPATH Ha ITOIIYK
MOXXYTb OYTM TaKi X BUCOKI, SIK i BUTPATM Ha BiTBOPEHHS iH-
dbopmairii 3 HOBUX eKCIIepMMEHTIB UM BUBEAEHHS ii 3 Teopii.
LIi mipKyBaHHSI CTPUMMYIOTb Mili €HTy3ia3M ILIOJO BUKODU-



I do believe we must design IPS's with data-analysis capabil-
ities able to keep up with our propensities to store vast bodies
of data. Today's computers are moronic robots, and they will
continue to be so as long as programming remains in its
present primitive state. Moronic robots can sop up, store, and
spew out vast quantities of information. They do not and
cannot exercise due respect for the scarce attention of the
recipients of this information. Computers must be taught to
behave at a higher level of intelligence. This will take a large,
vigorous research and development effort. In a knowledge-
rich world, progress does not lie in the direction of reading
and writing information faster or storing more of it. Progress
lies in the direction of extracting and exploiting the patterns
of the world so that far less information needs to be read,
written, or stored. Progress depends on our ability to devise
better and more powerful thinking programs for man and
machine.

Technology Assessment

Attention is generally scarce in organizations, particularly
scarce at the tops, and desperately scarce at the top of the
organization called the United States Government. There is
only one President. Although he is assisted by the Budget
Bureau, the Office of Science and Technology, and other ele-
ments of the Executive Office, a frightening array of matters
converges on this single, serial, human information-process-
ing system.

There is only one Congress of the United States. It can operate
in parallel through committees, but every important matter
must occupy the attention of many Congressmen. Highly
important matters may claim the time and attention of all.
There is only one body of citizens in the United States. Large
public problems such as the Vietnam War, civil rights, student
unrest, the cities, and environmental quality (to mention five
near the top of the current agenda) periodically require a
synchrony of public attention. This is more than enough to
crowd the agenda to the point of unworkability or inaction.
Congressman Daddario has devoted a great deal of thought
in recent years to improving the procedures in society and
government for dealing with the new technology we produce
so prodigiously. At the request of his House Subcommittee on
Science, Research, and Development, a panel of the National
Academy of Sciences on which I served recently prepared the
report on technology assessment to which he referred.

Technology assessment is not just a matter of determining
the likely good and bad effects of new technological devel-
opments. Even less is it a matter of making sure, before
new technology is licensed, that it will have no undesirable
effects. The dream of thinking everything out before we act,
of making certain we have all the facts and know all the
consequences, is a sick Hamlet's dream. It is the dream of
someone with no appreciation of the seamless web of causa-
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CTaHHSI HOBOi TeXHOJIOTii 1Sl 36epiraHHs ii MONIYKy Jemati
6iTpIIMX MacKBiB HaHMX. 5| He Mal HaMipy BUCJIOBIIOBATU
OryJIbHe HeCXBaJIeHHS BCiX MPOIO3MULLiJi MOJIMIINUTY CBITOB1
3amacu indopmariii. Ase s TaKM TePEKOHAHMIA, IO MU MYCH-
Mo npoekTyBaTy COI 3i CIIpOMOSKHOCTSIMM aHamli3y AaHUX,
30ATHUMM BCTUTATH 3a HAIIIOIO CXMJIbHICTIO 36epiraTu Beu-
ye3Hi MacuBM JaHuxX. CbOTOMHINITHI KOMII IOTEPU — HEOYM-
KyBaTi po60TH, i BOHM JUIMIATUMYTbCS TAKUMM, JOKU TPO-
rpaMyBaHHS MepebyBa€ y CBOEMY HUHIITHbOMY TI€pPBiCHOMY
crani. HemoymkyBati po60TH MOKYTh YCMOKTYBATH, 36epira-
TU ¥ BUBepraTu BeJnuesHi KiJbKocTi iHpopmariii. Bonu He
BUSIBJISIIOTD i HE MOXYTb BUSIBJISITM HAJIEXKHOI TTOBAru 0 ge-
dinyTHOI yBaru oTpuMyBauiB 1iei iHdopmariii. Komm totrepu
Tpe6a HAaBUUTY MTOBOAUTHCS Ha BUIIOMY PiBHi iHTenexTy. Lle
MoTpebyBaTHMe BEJIMKUX, EHEPTITHUX 3yCUITb i3 TOCTiIKeHb
i po3po6ok. Y cBiTi, 6araToMy Ha 3HAHHS, MMOCTYII MOJISITAE
He B TOMY, 06 YMTATH ¥ 3armucyBaT iHOpMAIlifo MBUIIIIE
uy 36epiraTu ii 6isbIne. ITocTyn mossArae B TOMY, 1106 BUAO-
OyBaTy i BUKOPUCTOBYBATY 3aKOHOMiPHOCTI CBiTY Tak, 1106
YUTATH, 3aMUCYyBATU UM 36epiratu MoTpibHO O6Yy/I0 3HAYHO
MeHine iHopMaiiii. [TocTyI 3a/JIesKUTh BiJ HAIIOi 37aTHOCTI
BMHAxXOIUTY Kpalli 1 MOTY>KHiIlli MporpaMyu MUCAEHHS IJIst
JIIOOVHU 7 MalllMHU.

Ouyinlo8aHHs mexHonoziti

VBaru B oprasisailisix 3arajom 6paxye, oco6a1Bo 6pakye ii
Ha BepxiBKax, a BimuaiiynrHo 6paKye Ha BepxiBIli OpraHiza-
1ii, 1mo 3BeThbcsl Ypsinom Crnosyuenux IltatiB. IIpe3ungeHT
jauire onguH. Xoua jioMy OOIOMAaramTh broomkeTHe 6iopo,
VrpaB/liHHSI HayKu ¥ TexHosorii Ta iHii migpo3ainu Buko-
HaBYoro odicy, Ha 1110 €AVHY, ITOCIiI0BHY, JIIOJICbKY CUCTEMY
OITpalfOBaHHS iHGOpMallii CXOANTHCS JSTYHA 3/11Ba TUTAHb.

Konrpec Crionyyenux IltariB sniie oauH. BiH Moxke mpa-
LIOBAaTU NapajenabHO Yepe3 KOMITeTH, aje KOKHEe BaK/IVBe
MUTaHHS MYCUTb TOCiZATV yBary 6araTbOX KOHI'DEeCMeEHiB.
VKpait BaKIMBi MUTAHHS MOKYTh 3a6MpaTy yac i yBary BCix.
I'pomapsin CrionyvyeHux llraTiB — numie ogHe Tino. Benuki
cycmisibHi pobsieMu, IK-0T B'eTHamMcbKa BijfHa, rpOMasTH-
CbKi TIpaBa, CTYJ€HTChKi 3aBOPYIlIeHHS, MicTa Ta SIKiCTb IOB-
KUt (HasBy M'SITh i3 TMX, 0 HUHI 6JM3bKi OO BEPIIMHU
MOPSIIKY NEHHOTO0), TIEPiOANYHO MOTPeOYIOTh CMHXPOHHOCTI
cycrinbHOi yBaru. L[boro 6i/bll HixK JOCKUTb, 11106 IIE€PEIIOB-
HUTY TIOPSIAOK JEeHHMI 00 MeKi Hempaie3IaTHOCTI un 6e3-
nisibHOCTi. KoHrpecmen Jlagmapio 3a ocTaHHI pokyu 6arato
MipKyBaB HaJ, TUM, SIK NOJTINIINTH NPOLELYyPU B CyCITi/IbCTBI
7 ypsiAi pjisi IOBOI)KEHHSI 3 HOBOIO TEXHOJIOTIEI0, SIKY MM
Tak MapHOTpaTHO NpoayKyeMmo. Ha mpoxanHs itoro Iligkomi-
tery IlanaTu mpencTaBHUKIB 3 MUTAaHb HAYKU, SOCTiIKEHb
i po3BUTKy KoMicisi HauioHanbHOI akajgemii Hayk, y sKiit
S TIpallloBaB, Hello/IaBHO MiIrOTyBaa Ty AOIMOBiJb PO OLli-
HIOBaHHSI TEXHOJIOTi, Ha SIKY BiH ITOCU/IaBCS.

O1iHIOBaHHSI TEXHOJIOTiV — 1Ie He MPOCTO BM3HAUEHHS IMO-
BipHMX MOOpMX i IMOTaHMX HAC/IAKIB HOBMX TE€XHOJIOTIUHMX
po3po6ok. Ille meHIIe e crpaBa TOro, 06 YIIEeBHUTUCH,
Tlepll HiX JilleH3yBaTy HOBY TEXHOJIOTIIO, 110 BOHA He MaTu-
Me He6GakaHMX HAC/IiIKiB. Mpis Bce 06MipKyBaTH, IepI Hisk
IisITV, YIIEBHUTUCS, IO MM MaeMo Bci dakTu it 3HaemMo Bci
HaUIioKY, — Lie XBopobauBa Mpist Famitera. Lle mpist Toro, XTO
He Ma€ YXOTHOTO BifuyTTs 6Ge3IIOBHOrO IUIeTHBA IPUUMH-



tion, the limits of human thinking, or the scarcity of human
attention.

The world outside is itself the greatest storehouse of knowl-
edge. Human reason, drawing upon the pattern and redun-
dancy of nature, can predict some of the consequences of
human action. But the world will always remain the largest
laboratory, the largest information store, from which we will
learn the outcomes, good and bad, of what we have done.
Of course it is costly to learn from experience; but it is also
costly, and frequently much less reliable, to try through re-
search and analysis to anticipate experience. Technology as-
sessment is an intelligence function. If it operated perfectly,
which it is certain not to, it would do two things for us. First,
it would warn us before our taking action of the really dan-
gerous (especially the irreversibly dangerous) consequences
possible from proposed innova tions. Second, it would give us
early warning of unanticipated consequences of innovations
as they became visible, before major irreversible damage had
been done. In performing both of these functions, technol-
ogy assessment would be mindful of the precious scarcity
of attention. It would put on the agenda only items need-
ing attention and action (including the action of gathering
information to evaluate the need for further attention). A
phrase like "technology assessment" conjures up a picture
of scientific competence and objectivity, deliberateness and
thoughtfulness, concern for the long run, and a systems
view that considers all aspects and consequences. But these
desirable qualities of a decision-making system cannot be
imposed without considering the organizational and political
environment of the system. As our scientific and engineering
knowledge grows, so does the power of our actions. They
have consequences ramifying over vast reaches of space and
time. The growth of knowledge allows us to recognize conse-
quences we would have been ignorant of or ignored before.
We are able to make bigger waves and at the same time have
more sensitive instruments to detect the rocking of the boat.
Today we sterilize and quarantine everything that travels
between earth and moon. Less than five hundred years ago
we diffused tuberculosis, smallpox, and syphilis throughout
the Americas in happy ignorance. The injunction to take
account of all effects conjures up the picture of an integral
stretching out through space and time without ever converg-
ing. We must assume, as mankind has always assumed, that
a reasonable allocation of our limited attention and powers
of thought will solve the crucial problems facing us at least
as fast as new ones arise. If that assumption is wrong, there
is no help for us. If it is right, then technology assessment
becomes part and parcel of the task of setting an agenda for
society and government. To bring the notion of technology
assessment out of the realm of abstraction, let me go back
to the example of DDT. Although I have not researched the
history of DDT, I believe it was introduced on a large scale
without thorough (or at least adequate) study of its poten-
tial cumulative danger in the atmosphere and in organisms
(especially predators). It was hailed for its agricultural and
medical benefits as one of technology's miracles. Now, some
decades later, we learn that the miracle has a flaw. The possi-
ble adverse effects of DDT have been known to specialists for
some time. They were probably even known, but ignored, at
the time DDT was introduced. If so, this would underscore my
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HOCTi, MeX JIIOJCbKOTO MMUCJAEHHS 4y AediluTy JTI0AChKOL
yBaru.

30BHIIIIHI CBIiT caM cO6010 € Hai6i/IbIII0I0 KOMOPOIO 3HAHHSI.
JII0ACbKMIT pO3YM, CIMPAIOUNCh HA 3aKOHOMIPHICTb i HaAJIK-
IIKOBiCTh TIPUPOOM, MOKe TIepenbaunTy OesKi Hacaigku
JIIOOCHKUX [iji. Ajle CBIT 3aBKOM JMIIATMMETbCS HabiIb-
1010 JTabopaTopi€cio, HaOIMbIIMM CXOBUINEM iHGOpMaIIii,
3 SKOr0 MM [Ai3HaBaTMMEMOCS MpPO HacaigKu — mo6pi it
MoraHi — TOro, 10 MU BUYMHWUIINU. 3BiCHO, BUMTHUCS 3 JOCBimY
KOIUTOBHO; ajie KOIITOBHO — i 4aCTO KyIY MeHII HafiliHO —
HaMaraTucs JOC/TiIKeHHIM i aHa/li3oM Iepe6aunTy JOCBi,
Hariepeq,. OI1liHIOBaHHSI TEXHOJIOTi/i — 1le PO3BilyBa/ibHO-
aHasTiTMyHa QYHKIis. IKOM BOHO [isyio 6e300raHHO (2 BOHO
HalleBHO He [iITuMe), BOHO pob6uo 6 mjs Hac 1Bi peui.
Io-nepiie, BOHO 3acTepirano 6 Hac, MepIl Hisk MY BIAMOCS
Jo mii, mpo crpaBzi HebesmneuHi (0COGJMBO HE3BOPOTHO
Heb6e3MevHi) HaC/Ti KK, MOXK/IVBI Bif] 3aITPOMTOHOBAHMUX HOBO-
BBefeHb. [To-apyre, BOHO JaBayio 6 HAM paHHil CUTHAII PO
Hernepea6aveHi HAC/TiIKY HOBOBBEIEHb Y Mipy TOTO, SIK BOHU
CTAIOTh BUAMMMMMU, TIepPUI HiX Oyze 3aBIaHO BeIMKOi He3BO-
POTHOI mKoaM. BukoHyI0OuUM 06MABi 11i HYHKIIIT, OLiHIOBAaHHS
TEXHOJIOTii 3Ba)kaio 6 Ha KOIITOBHMIT AediunuT yBaru. BoHo
BHOCWJIO 6 IO TTOPSIAKY SEHHOTO JIUIIE Ti ITyHKTH, 1[0 TTOTpe-
OyIOTh yBaru i mii (3okpema i mii 3i 36upanus iHbopMmariii,
06 oniHMTY NoTpeby B Aabliiii yBasi). BUCIiB Ha KIITaIT
«OIIiHIOBAHHS TEXHOJIOTii1» BUKIIMKAE B YSIBi KAPTUHY HAYKO-
BOi KOMITETEHTHOCTI 7 06'€KTUBHOCTi, BUBAKEHOCTI i1 BIyM-
JUBOCTI, TypOOTHM IIPO BiAganeHy mepcreKTUBY Ta CUCTeMHO-
TO TIOIVISIAY, SIKUii Gepe [0 yBaru BCi acreKTM ¥ HACTiAKMA.
Aute 11i 6akaHi IKOCTi CMCTeMM YXBaJIeHHSI pillleHb He MOXKHA
HaKMHYTHU, He 3BaKal0UM Ha OpraHisaliiiHe i MOJiTUYHE Cce-
penoBuiile cuctemMu. Mipoio TOTO, SIK 3pOCTa€ Hallle HAayKOBe
i iHXXeHepHe 3HaHHS, 3pOCTAE 11 cuia HaluX Jiil. Bouu ma-
I0Th HACTiIKY, 0 PO3TATYKYIOTbCSI HA BeIMYE3Hi 001mmpu
MPOCTOPY ¥ Yacy. 3pocTaHHs 3HAHHS AA€ HAM 3MOTY PO3TIi-
3HABAaTU HACIiOKM, TIPO SIKi MU paHille He 3HaMMU 6 UM SIKi
3HeXTyBa/M 0. Mu 3maTHi 3miliMaTy GibIIi XBWIi 7 BOJHO-
Yyac MAaeMO UYTIMBIl MpuIaay, 100 BUSBISITU TOMIaHHS
yoBHA. CbOroiHi MU CTEPUIi3yEMO ¥ TPMMAEMO Ha KapaHTU-
Hi Bce, 10 MOZOPOsKye Mixk 3emseto i Micsiiem. MeHII Hixk
MI'SITCOT POKiB TOMY MU B IIACAMBOMY HeBiaHHi pO3HeC/IN
Ty6epKy/Ib03, Bicy Ta cudismic mo Bcix AMepukax. 3aKInK
3BaKaTy Ha BCi eeKTH BUKIMKAE B YSIBI KAapTUHY iHTerpasa,
IO TATHETHCSI KPi3b MPOCTip i yac, Tak Hikoau i He 36ira-
10YMCh. MU MyCUMMO TIPUITYCKATH, SIK JTIOACTBO MPUITYCKAIO
3aBKIIM, 1[0 PO3YMHMIT PO3IIOMIT HAIIOi 06MeKeHOi yBaru i
CUJI MUCJIEHHSI PO3B'SI3yBaTMMe BUPIIIAJIbHI MMpo6ieMu, sIKi
MOCTalOTh Mepej HaMM, IPUMHAKMHI Tak camo MIBUIKO, SIK
BMHMKAIOTh HOBI. SKIIO 1l MpUMYIIeHHS XMOHe, HaM HeMa
PSATYHKY. SIKIIIO XK BOHO CJIyILIHE, TO OL[iHIOBAHHSI TeXHOJIOTiil
CTa€ HEeBiJ'€eMHOI0 YAaCTMHOIO 3aBIAHHS YKIaAATU MOPSIOK
IeHHUI [JIs1 CYCIiIbCTBA i1 ypsany. 1lo6 BUBECTU MOHSITTS
OI[iHIOBAHHSI TEXHOJIOTi i3 mapuHu abcTpakiiii, J03BOIbTE
noBepHyTUCS 40 npukiaany 3 OJT. Xoua g He JOCTiAKyBaB
icropiwo IO/T, ragato, iioro 3arpoBaguin y BeJIMKUX MacIITa-
6ax 6e3 peTeIbHOTO (UM 60Aal JOCTaTHHOTO) BUBUEHHS 110TO
MTOTEHIIIfHOT KYMY/ISITMBHOI HebOesneku B aTMocdepi Ta B
opraHismax (0co611BO XusKakax). oro BiTanu 3a CilbCbKO-
TOCIIOJApPChKi it MeMUHi BUTOIM SIK O HE 3 UyJleC TEXHOJIOT1.
Tenep, Kiibka AeCATUIIITH 10 TOMY, MU [i3HAEMOCS, IO UYy/I0



fundamental theme of the scarcity of attention. Suppose the
dangers of DDT were not known beforehand but were discov-
ered only in the laboratory of nature. Then, with apologies
to eagle lovers, I am not sure that we (or even the eagles)
have suffered unconscionable or irreversible loss by letting
actual use tell us about DDT rather than trying to anticipate
this experience in advance. Technology assessment has been
(and is being) made by the environment. We are getting
signals from the environment calling attention to some of
its findings, and these signals are strong enough to deserve
and get our attention. The DDT issue has been claiming
attention intermittently for some months, with the loudest
environmental signal being the detection of DDT in Great
Lakes game fish. The issue is now high enough on the agenda
of newspapers, courts, and committees to bring action. I know
this sounds complacent, and I really do not feel complacent.
But it serves no useful social purpose to treat with anguish
and hand- wringing every public problem which by hindsight
might have been avoided if we had been able to afford the
luxury of more foresight. Now that we know the problems,
we should address them rather than hold inquests about who
should have seen the problems earlier.

Our information about the effects of DDT and of long-contin-
ued diffuse contamination is in many respects unsatisfactory.
(So is our information about almost any issue of public pol-
icy.) But this does not mean we could improve the situation
by massive collection of data. On the contrary, we mainly
need carefully aimed, high-quality biological investigations
of the cause and effect mechanisms underlying the diffusion
and metabolism of DDT. After we understand better the
chemistry and biology of the problem we might make sense
of masses of data, but then we probably would not need as
much. First-rate biologists and chemists capable of doing the
required re search are in as short supply as most other high-
quality information-processing systems. Their attention is
an exceedingly scarce commodity, and we are unlikely to
capture much of it soon. The practical question, as always, is
how to .deal with the situation given the scrappy, inadequate
data we now have. We begin to ask questions like these: As-
suming the worst possible case for the harmful effects of DDT,
what is the magnitude of the effects in human, economic,
and ecological terms, and to what extent are these effects
irreversible? In the same terms, what would it cost us to do
without DDT? What is the next best alternative?

These are common-sense questions. We do not have to know
anything about the technology to ask them, although we
might learn something about it from the answers. The most
effective IPS for getting answers consists of a telephone,
a Xerox machine (to copy documents the telephone corre-
spondents suggest), and some very bright professionals (not
necessarily specialists) who do know something about the
technology. With this retrieval system, just about anything in
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Mae Bagy. Moxxnusi Hectipusiiusi epexru I T 6yau Bimomi
(daxiBsM yke meBHMIT yac. IMOBipHO, iX HaBiTh 3HAAM —
ajle 3HEeXTyBaJiM — y To# uac, konu [OJIT 3ampoBaKyBasi.
SKiIo Tax, e maKpecanao 6 MO OCHOBHY TeMy — aediluT
yBaru. [Ipunycrimo, He6esneku AT He 6yau Bimomi 3a3ma-
nerigp, a ix Bigkpwm nuire B tabopatopii npuponn. Toxi — 3
BUOAUEHHSIMY TI€pe/, IIaHyBAJIbHUKAMMY OPJIiB — S HE TIEBEH,
0 MM (UM HaBiTh Op/IM) 3a3Ha/IM HEBUIIPABIaHOI UM He3BO-
pPOTHOI BTpaTu uepes Te, 1o npo JAT Ham po3mnoBijio came
(akTMyHe BMKOPMCTaHHS, 3aMiCTh TOTO II006 HamMaraTmcst
repenoaunTy e ocBig Harepen. OIiHIOBaHHS TEXHOJIOT i1
pobwuiio (i pobuTs) cepemopuine. Mu OTpUMYEMO Bif, cepemo-
BMILIA CUTHaIM, SIKi IPUBEPTAIOTh yBary OO IeSKMUX IOro
3HaXiJOK, i IIi CUTHAJIM TOCTaTHLO CUJIbHI, 1106 3aC/TyTOBYBa-
TU Ha Hally yBary i1 orpumysatu ii. [lmtanua JJT yac Bif,
yacy MpUBepTaso yBary BIIPOLOBXK KiTbKOX MicCSIIiB, TPUYO-
My HANTYYHIIIMM CUTHAJIOM CepefoBUINA OYI0 BUSBIEHHS
OAT y mpomMucioBiit pubi Bemukux o3ep. Lle muTaHHS Tenep
IOCUTDb BUCOKO B MOPSIZIKY IEHHOMY ra3eT, Cy/IiB i KOMITeTiB,
06 CIIOHyKaTy A0 Aii. S 3Halo, MO Ie 3BYyYUTh CAMOBIOBO-
JIeHO, i 1 HaclpaB[i He II0YYBalCs CaMOBIOBOJIEHUM. Ajie
HEMae XO/THO1 CYCIiIbHOT KOPUCTi B TOMY, 11100 3 TPUBOTOIO i1
3aJIaMyBaHHSIM PYK pearyBaTy Ha KOKHY CYCITiJIbHY TpobJie-
MY, SIKOi 3aJHIM YMCIOM MOKHA OyJI0 6 YHUKHYTHU, IKOM MU
MOTJIM JTO3BOJIUTU COBi pO3Killl 6i/IbIIOI TTepenbauInBOCTi.
Tenep, Ko MU 3HAEMO NMpobsieMu, HAM CIiJ, 6paTmcst oo
HUX, a He BJIAIlITOBYBATU Ji3HAHHS MPO Te, XTO MaB 6U 1oba-
YUTU TTPOOJIEMY paHiIIe.

Hama indopmartia mpo edexktu JIOT Ta nmpo TpuBaae posci-
siHe 3a0pyAHeHHs 6araTto B YoMy He3ajoBinbHa. (Tak camo
He3aJoBi/lbHA 71 HalIa iHpopMaIlis Majke 3 6yab-SIKOTO K-
TaHHS CYCIiJIbHOI TOMITUKNU.) AJie 1le He O3Hayae€, 1Mo MU
MOIIU 6 MOJIMIIUTYA CUTYAIil0 MACOBUM 30MPAHHSAM TaHUX.
HaBraku, Ham mepenyciM TOTPiOHI peTerbHO MPUIIJIbHI,
BMCOKOSIKiCHi 6ioJioriuHi mOCTIIKeHHS TPUUYMHHO-HACTI-
KOBMX MeXaHi3MiB, 1[0 JieXXaTb B OCHOBi pO3CilOBaHHS it
MeTabosismy JT. Koy My Kpaiiie 3p03ymMieMo Ximito ii 6io-
JIoTito po6JieMu, M, MOKIMBO, AAMO JIaJi MacUBaM AaHUX —
aje Tofi HaM, iMOBipHO, i He 3HaLOOUTbCS iX CTiNbKU. Ilep-
IIOK/IACHMX 6i0J10TiB i XiMiKiB, 3JaTHMX BUKOHATH MOTPiOHI
JOCTi[)KeHHSI, 6paKye Tak caMo, SIK i OLIBIIOCTI iHIIUX BUCO-
KOSKICHMX CMCTeM OIpaLioBaHHs indopmarii. [xus ysara —
HaA3BUYaATHO MediuuTHMIT TOBAp, i HABPSIL UM MM CKOPO 3a-
XOIKMMO 3HAUHY ii yacTuHy. [IpakTHUHe MUTAHHS, K 3aBXKIHU,
TIOJISITA€ B TOMY, SIK JATU pagy CUTYaIlii 3a TMX YPUBUACTHUX,
HeJOCTaTHIX JaHUX, [0 MY iX MaeEMO Temep. Mu mounHaemMo
CTAaBUTM TIPUONIM3HO TaKi MUTAHHS: MPUITYCKAIOUM HANTIp-
IIMii MOKIMBUIA BUITAAOK IIOAO WIKimmuBux edektis IOT,
SIKOIO € BeJTMUMHA 1UX e(eKTiB Y TI0ICbKUX, EKOHOMIUYHUX Ta
€KOJIOTYHMX BUMipax i KO0 MipoIo 11i e(eKTU He3BOPOTHi?
V THX camMux BMMipax: y II0 HaM 06iiinuiocst 6 06X0auTucs
6e3 [I/IT? SIka HACTYyITHA HalKpaIia aJbTepHaTUBa?

Lle muTaHHS 30pOBOrO ITy3ny. Ham He Tpeba HiYoro 3HATHU
PO TEXHOJIOTiIo, 106 iX MOCTaBUTH, — XOua 3 BimmoBimeit
MU MOXeMO gJello mpo Hei misHatucs. Haiipiesima COI
IIJIST OTPMMAaHHS BiIMOBimeii ckiaagaeTbes 3 TeaedoHa, KOITi-
I0BaJIbHOTO amapara «Kcepokc» (1106 KOMiloBaTH JOKYMEH-
TH, SIKi TiAKaXyTh TeseOoHHi CTIiBPO3MOBHUKY) Ta KiTbKOX
BeJIbMM KMiT/IMBUX (PaxiBIiB (HEOOOB I3KOBO BY3bKMX CIIEIli-
aJliCTiB), SIKi TaKM AeU0 TSIMJISITb y TEXHOJIOTii. 3 Takolo I0-



the world now known on the problem can be extracted in a
few man-weeks of work. (The time required goes up consider-
ably if hearings and briefings are held or a research project is
organized.)There are numerous locations inside and outside
the federal govern ment where the questions may be asked.
They may be asked by the Office of Science and Technology,
the National Academy of Sciences, the National Academy of
Engineering, the RAND Corporation, Resources for the Fu
ture, or a Congressional committee. (An excellent example
of the last is the recent series of reports on steam-powered
automobiles.)The location of the investigating group is sig-
nificant from only one standpoint, which may be crucial. The
location of the group can determine the attention it com-
mands and the legitimacy accorded its findings. These are in-
terdependent but by no means identical matters.Legitimacy
may sometimes be achieved (and even attention secured)
by the usual credentials of science: the right degrees, profes-
sional posts, and reputations. But many an impeccable report
is ignored, and many a report without proper credentials
gains a high place on the agenda. The Ralph Naders of the
world demonstrate that writing and speaking forcefully, un
derstanding the mass media, and being usually right about
the facts can compensate for missing union cards and lack
of access to organizational channels. Rachel Carson showed
that even literary excellence is sometimes enough to turn the
trick. I agree with Congressman Daddario that we can and
should strengthen and make more effective the processes of
technology assessment in our country. We shall still need
the world itself as a major laboratory, but we may be able to
substitute foresight for hindsight to a modest extent. Did we
have to wait until all Los Angeles wept before doing anything
about auto mobile exhausts? Well-financed institutions for
technology assessment should be spending a hundred million
dollars a year instead of ten million to find out whether the
steam automobile offers a long-term solution to the smog
problem. Our current measures are temporary expedients at
best.Strengthening technology assessment means improving
our procedures for setting the public agenda. It does not
mean pressing more information and problems on an already
burdened President, Congress, and public. In an information-
rich world, there is no special virtue in prematurely early
warnings. Let the world store information for us until we can
focus attention and thought on it

Assessing Information-Processing Technology

The final issue I should like to address is itself a problem
in technology assessment. The science and technology of
information processing is only a quarter-century old, and we
have merely the faintest glimmerings of what it will be like
after another quarter-century. How shall we assess it and
make sure it develops in socially beneficial ways? The most
visible and superficially spectacular part of the technology
is its hardware: computers, typewriter consoles, cathode-ray
tubes, and associated gadgets. These devices give us power-
ful new ways for recording, storing, processing, and writing
information to improve and replace the human IPS's with
which we had to make do throughout man's history.By itself,
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IITYKOBOIO CMCTEMOIO Malike Bce, 1110 HMHi BiloMe Y CBiTi ITpo
1110 Mpo6sIeMy, MOKHA BUIOOYTH 3a KiJIbKa JTHOAMHO-TYOKHIB
po6otu. (IToTpiGHMIT Yac 3HAYHO 3pOCTaE, SIKIIO MIPOBOISTh
cTyxaHHS uu 6pudidrM abo opraHi3oBYIOTh JOCTiTHUITBKUIL
MPOEKT.) € UMC/IeHH] Miclisl BcepenuHi denepasbHOTO YPSIAy
/i 032 HMM, [e Ui IUTaHHS MOXYTb OyTM IOCTaBieHi. Ix
MOXXYTb IIOCTaBUTU YIIPaBIiHHS HayKu 7 TexHoJorii, Hamio-
Ha/lbHa akajgeMis Hayk, HarioHasbHa akajiemis iHskeHepii,
Kopropaiiist RAND, «Pecypcu ajist MaiibyTHbOTO» UM KOMIiTeT
Kourpecy. (UynoBuit mpukiaj oCTaHHbOTO — HeJABHSI cepist
JIOTIOBizZielt Tpo mapoBi aBTOMOGiti.) Po3ralryBaHHsSI JOCTi-
JHUIIBKOI I'PYIM BAKIMBE JIMIIIE 3 OSHOTO IOINISIAY, SIKWUIA,
yTiM, MOXXe 6YTH BUpilIaTbHMM. PO3TalllyBaHHS IPYIIY MOXeE
BU3HAYaATU Ty yBary, Ky BOHa IIpUBEPTAE, i Ty JeriTUMHICTb,
mo ii HapmaioTh ii BucHOBKaMm. Ile B3aemo3asiexkHi, ajme ax
HisIK He TOTOXHi peui. JIETiTUMHOCTI iHOZi MOXXHA AOCSTTU
(i HaBiTH 3a6e3MeUnTH YBary) 3BUYHUMU pPerajisiMy HayKu:
HaJIEXKHUMM AUTIOMaMu, GaxOBUMM TTOCaJaMu i peryTailli-
aMu. Asle 6araTbma 6e30OraHHMMU AOTOBIASIMIM HEXTYIOTh,
a b6araTo [OIOBifelt 6e3 HaJEeKHUX perajiii 34o0yBalTh BU-
COKe Miclle B MOpSIAKY OeHHoMYy. Panbdu Heiimepu 11b0ro
CBiTY IEMOHCTPYIOTb, IO MMCATU ¥ TOBOPUTY ITEPEKOHIIMBO,
PO3yMITHCSI HA MacMe/ia Ta 34e61/IbIIOro MaTH Parliio moa0
(hakTiB MOXXe HAIOTYKUTK Opak «IIPOdCITiIKOBUX KBUTKIB»
i 6pak JocTyry 1o opraHisaniinHux KaHamiB. Peituen KapcoH
rokasasa, 10 HaBiTh JiTepaTypHOi JOCKOHAIOCTi iHOMI J0-
CUTh, 1106 yce BAagHaTH. S MOrOMKYIOCS 3 KOHIPeCMEeHOM
Hagpapio, o0 MM MOKEMO ¥i TIOBUMHHI 3MIilIHUTK Ta 3po6u-
TU Ji€BilIMMM MPOLIECH OLiHIOBAaHHS TEXHOJIOTil y Harrii
kpaini. Ham yce 1ie moTpiGeH Gyme cam CBiT SIK TOJIOBHA
nabopaTopis, aje My, MOXKIMUBO, 3yMi€eMO 607aii CKPOMHOIO
MipoI0 3aMiHUTH 3a[HE 6GaueHHs mepenbawinBicTio. HeBxke
MU MaJIM YeKaTu, JOKU 3ariade Bech Jloc-AHaKesnec, mepi
HiK 60[aj 10Ch BIOiSITU 3 BUXJIOIaMM aBTOMOGiTiB? To6pe
(hiHaHCOBaHi YCTaHOBM OI[iHIOBAHHST TEXHOJIOTii Majiu 6 BU-
TpayaTy CTO MiJIbIOHIB JOapiB HA PiK 3aMiCTh JeCTH, 106
3'ICyBaTH, UM MPOIIOHYE MMapOBUii aBTOMOGi/Ib JOBrOCTPOKO-
Be PO3B'sI3aHHS MpobeMy cMory. Hamri HuHinmHI 3axoqu — y
KpallloMy pa3i TMMUacoBi miB3axoau. 3MillHUTU OLiHIOBAaHHS
TEeXHOJIOTi} 03Haua€e MOJIMIIUTY Hallli TPoLleAypPy YKIaIaH-
HSI CYCITJIBHOTO TTOPSIIKY JleHHOTO. Ile He 03Hauae HaKUAATU
e Gisbire iHGopMariii i mpobseM yke i TakK OOTSKEHUM
IMpe3uaenToBi, KoHrpecy Ta rpomajacbkocTi. Y cBiTi, 6arato-
My Ha iHpopMaIlito, HemMae 0COOMMBOI UECHOTH B TIEPEIUACHO
paHHiX 3acTepexkeHHsX. Hexait cBiT 36epirae iHdopmaiiio
ILIS1 Hac, JOKM MM He 3MOXKeMO 30CepeauTy Ha Hiii yBary i
MYMKY.

OuintoeanHs mexHonozii onpauroeanHs inopmauii
OcTaHHE IIMTAHHS, SKe s XOTiB OM pO3IJISHYTH, caMe €
Mpo6IeMOI0 OLIIHIOBAHHS TeXHOJIOTi. Hayka it TeXHOJorist
oIpaljoBaHHs iHpopMallii MalOTh JIKIle YBePTh CTOJITTS, i
MM Ma€MO TiIbKM Haiicaabini MpoGIUCKU TOTO, IKOI0 BOHA
Oyne mie yepe3 YBEPTh CTOMTTS. SIK Ham ii omiHIOBaTH i1
YIIEBHIOBATHUCS, IITO BOHA PO3BUBAETHLCS B CYCITI/IbBHO KOPUCHI
crioco6u? HaiiBuaumimia i 30BHI HaltedeKTHilIa yacTMHA
TexHosorii — 1le ii amapaTypa: KOMII'IOTepH, APyKapChki
KOHCOJIi, eJIeKTPOHHO-TIPOMEHEBi TPYOKM Ta CYIYTHi Ipu-
crpoi. 1li mpucTpoi [AarTh HAM TOTYKHI HOBi Criocoom
3aMmMcyBaTy, 36epiraTui, orpalboBYBaTy i1 BUBOOUTHU iH(OP-
Maliiio, 1106 MOJIIITIIMTH i1 3aCTYIIUTH Ti JitoAchbKi COI, skuMm



the hardware does not solve any organizational problems,
including the problems of attention scarcity. The hardware
boxes will begin to make inroads on these problems only
as we begin to understand informa tion-processing systems
well enough to conceive sophisticated programs for them
programs that will permit them to think at least as well as
man does.Each step we take toward increasing our sophisti-
cation and scientific knowledge about the automated IPS
also increases our sophistication and scientific knowledge
about the human IPS, about man's thought processes. What
we are acquiring with the new technology is something of
deep sig nificance a science of human thinking and organi-
zation.6The armchair is no more effective a scientific instru-
ment for under standing this new technology than it was for
previous technologies. If we are to understand information
processing, we must study it in the laboratory of nature. We
must construct, program, and operate many kinds of informa
tion-processing systems to see what they do and how they
perform.Our first systems have performed and will perform
in all sorts of unexpected ways (most of them stupid), and by
hindsight they seem incredibly crude. They will never pass a
cost-effectiveness test on their operating performance, and
we shall have to write them off as research and develop
ment efforts. From their behavior, we may learn that the
new technology contains dangers as well as promises. There
already is considerable concern about threats to privacy that
the new technology might create. Such con cerns will be
mere armchair speculations until they are tested against a
broad base of experience. Very early in the computer era, I
advised several business firms not to acquire computers until
they knew exactly how to use them and pay for them. I soon
realized this was bad advice. Computers initially pay their
way by educating large numbers of people about computers.
They are the principal forces for replacement of the vague,
inadequate common-culture mean ings of words in the infor-
mation-processing vocabulary by the sharp, rich, scientific
meanings these words must have in the future.I think this
points to a clear public policy for understanding and assess-
ing the new technology. We need greatly increased public
support for research and development efforts of as varied
a nature as possible. They should certainly include network
experiments of the sort John Kemeny envisages. They should
include data-bank experiments. Above all, they should in-
clude experiments in robotry, large-scale memory organiza-
tion, and artificial intelligence, leading to a basic foundation
for a science of information processing. Past experience sug-
gests that a program pursued in the experimental spirit I
have indicated will have valuable by-products. List process-
ing is an esoteric development of computer-programming
languages that was motivated initially about fifteen years ago
by pure research interests in artificial intelligence. Today, its
concepts are deeply imbedded in the design of large program-
ming and operating systems regularly used in accounting and
engineering computation. The exploration of the moon is a
great adventure. After the moon, there are objects still farther
out in space. But man's inner space, his, mind, is less well
known than the space of the planets. It is time we establish
a national policy to explore this inner space systematically,
with goals, timetables, and budgets. Will you think me whim-
sical or impractical if I propose that one of these goals be a
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HaM JOBOIMJIOCS OOXOOMTUCS BIIPOMOBXK YCi€i JIOACHKOL
icTopii. Cama coboto anapaTypa He pO3B'SI3y€ JKOIHMUX Opra-
Hi3alilfHMX Mpo6sieM, 30Kpema it mpobeM fediluTy yBaru.
AmnapaTHi «KOpOOKM» IMOYHYTh TiICHUTU IIi MPOBIEMM JIUIIIE
TOAi, KOJMY MM IIOYHEMO PO3YMITM CUCTEMM OIpaljloBaHHS
indpopMmarii mocTaTHbO mOOpe, 10O 3agyMyBaTM IJIST HUX
BUTOHYEHI IporpaMu — Mporpammu, Siki AagayTh iM 3MOry
MUCIUTU IPUHAKMHI TaK caMo A006pe, sIK 11e POOUTD JIIOIMHA.
KoskeH KpOK, SIKMit MU pOOGMMO [0 3pOCTaHHSI HAIIO1 BUTOH-
YeHOCTi ¥ HayKoOBOTO 3HaHHS Mpo aBToMaTuzoBaHy COI,
BOJHOYAC 36i/blllye HAIy BUTOHYEHICTh i HAyKOBe 3HAHHS
ripo moncbKy COI, mpo Muc/ieHHEBI mpoliecu TroaAMHN. Te, 0
MM 30,00yBAaEMO 3 HOBOIO TEXHOJIOTi€I0, — IIe M[0Ch MMO0KO
3HaAUyIlle: HayKa IIpo JIIOAChKe MMCJIEHHsS i opranisaiiiio.®
Kpicno-roiiganka € He JieBiliMM HAayKOBMM iHCTPYMEHTOM
IUIST PO3YMIiHHS 1Ii€el HOBOI TEXHOJIOTii, Hi’)k BOHO GYy/I0 IS
rornepeHix TEXHOJIOriH. K0 MY X0UueMOo 3p03yMiTH orpa-
I[I0BaHHS iHdOpMaIllii, M1 MycMMO BMBYATH 1OTO B j1abopa-
Topii mpupomu. Mu Mycumo OymyBaTH, IMpOrpaMyBaTu i
eKCIUTyaTyBaTu 6arato pPi3HOBM[IB CUCTEM OIIPAIFOBAHHS
ingopmariii, 106 M06auNTH, 110 BOHM POOJISTH i SK Mpaljio-
10Th. Haili mepii cucteMu npauoBamy i NpauioBaTUMYTh Y
BCIJISIKi HeCToiiBaHi (34e6ibIIoro AypHi) criocobu, i 3agHiM
YMCJIOM BOHU BUAAIOTHCSI HEMIMOBipHO rpy6umu. BoHu Hiko-
JIV He TIPOVTYTh IIepeBipKM Ha eKOHOMiUHY e(peKTUBHICTH 3a
cBOiMM pO6OYMMY TIOKA3HUKAMMY, i HAM JOBEJIeThCSI CIIUCATU
iX SIK 3yCMJUISE 3 MOC/IiIKeHb i po3p06OoK. 3 IXHbOI ITOBEIiHKI
MM MOXXeMO [i3HATHCS, II[0 HOBA TEXHOJIOTiSI MiCTUThH He
nuie o6ilsTHKY, a i HebGe3IeKn. YKe Terep € 4uMalio 3aHe-
TTOKOEHHS MIOJI0 3aTP03 MPUBATHOCTI, SIKi MOT/Ia 6 CTBOPUTU
HOBA TeXHOJIOoTisI. Taki 3aHENTOKOEHHS OYIyTh JIMIle KabiHe-
THUMY MipKyBaHHSIMM, TOKM X He BUTTPOOYBAHO Ha MM POKiii
6a3i mocBimy. IIy>ke paHO B KOMII'IOTEpHY OO0y S paguB
KiJIbKOM (ipMaM He KYIyBaTM KOMIT'IOTepPiB, JOKM BOHU TO-
YHO He 3HATUMYTh, SIK HUMM KOPUCTYBATUCS 7 K 3a HUX
matTuTu. HeBoB3i s 3po3yMmiB, 10 11e Oysia moraHa mopaja.
KomMm'toTepu criepiry OKyIIOBYIOTbCS TUM, 1[0 HaBYalOTh Be-
JIVKi KiJIBKOCTi JII0feil mpo KOMII'I0Tepu. BoHM — rosoBHi
CUIM 3aMiHM TYMaHHUX, HEOCTATHIX 3HAYEHb CJIiB iHPOp-
MalliiHOTO CJIOBHMKA, Y3STUX i3 3arajabHOi KyJIbTypM, Ha
rocTpi, 6araTi, HAyKOBi 3HaUEHHS, SIKi IIi CJIOBA MYCUTUMYTh
MaTu B MaitbyTHboMy. ['azialo, 1je BKa3ye Ha YiTKy CYCITiIbHY
MNOJITUKY JJIS1 PO3YMiHHS Ji OLiIHIOBAaHHSI HOBOi TEXHOJIOTiI.
Ham noTpi6Ha 3HAYHO 6iTbIlIa CYyCITi/IbHA MiATPUMKA 3yCUITb
i3 mocmimKkeHb i po3po6OK SIKOMOra pisSHOMAaHITHILIIOTO Xapa-
KTepy. BOHM HeOgMiHHO MalOTh OXOILIIOBATU MepeXKeBi eKkc-
MepUMeHTH TOro IITHOY, sikuii ysisisie [xoH Kemeni. Bonu
MalOTh OXOIUTIOBATU €KCITIEPMMEHTH 3 6aHKaMU TaHUX. A Ha[
yce BOHM MAlOTh OXOIUTIOBATU E€KCIIEPUMMEHTU 3 poboTOoTe-
XHiKM, BeJIMKOMACIITaOHOI Opranisairii mam'siti Ta MTYYHOTO
iHTeNeKTy, sIKi BeAyTh OO 06a30BOr0 MiAMYPKYy Ui HayKu
Mpo ompaIfloBaHHs iHbopmarii. MuHyIMit JOCBif migKasye,
o MporpamMa, MpoBajykeHa B TOMY eKCIepMMeHTaJIbHOMY
Iyci, IKMii g 3a3HAUMB, MaTUMe IIiHHi IOGiUHI mMpomy-
KTy. CIIMCKOBE OIpAIIOBaHHSI — IIe €30TepuyHa po3pobKa
MOB KOMII'IOTEPHOTO IpOrpaMyBaHHS, SIKY CIepIly, POKiB
M'SITHaALSITh TOMY, MOTMBYBAB CyTO JOCTiZHULIBKUIA iHTEpec
JI0 IITYYHOTO iHTenekTy. ChOTOAHI MOTO MOHSITTS ITMOOKO
BKOpiHeHi B IPOEKTU BEIMKUX CUCTEM IMPOTpaMyBaHHS it
omnepaliifHuX CUCTeM, L0 iX MOBCSIKYAC BUKOPUCTOBYIOTh Y



world-champion chess-playing computer program by 1975;
and another, an order-of-magnitude increase by 1980 in the
speed with which a human being can learn a difficult school
subject, such as a foreign language or arithmetic?

If we are willing to dedicate ourselves to national goals of
this kind (if you do not like my two, substitute your own),
set deadlines for them, and commit resources to them (as we
have committed resources to exploration of outer space), I
think we soon shall have an understanding of both the infor-
mation processors we call computers and those we call man.
This understanding will enable us to build organizations far
more effectively in the future than has ever been possible
before.

OYXTaJITePChbKUX Ta iHKEHEPHUX OO0UMCIeHHSX. JTocimKeH-
Hg Micsisg — Besmka npuroga. ITicis Micsais € 06'ekTu e
Jlajli B KOCMOCIi. Ajle BHYTPILIHI/ IPOCTIip MOAVHY, 1i pO3yM,
Bimomuii ripiie, Hixk TpocTip maHeT. Yac yke BCTaHOBUTU
HalliOHaJIbHY TOJITUKY, I[06 CUCTEMATUYHO MOC/iIKYBaTU
el BHYTPilIHil npocTip — i3 uinsmu, rpadikamu it 6ro/pKe-
Tamu. Un BBakaTMMeTe BU MeHe MPUMXJIMBUM abo Herpa-
KTUYHUM, SIKIIO ST 3alPOITOHYIO, 06 OFHI€I0 3 IMX Ifieit
6yJia KOMII'I0TepHa ITporpamMa — YeMITioH CBITY 3 1axiB — 10
1975 poKy; a ApPyrow — JecaTUKpaTHe 30iabIneHHs 70 1980
POKY IIBUAKOCTI, 3 SIKOIO JIIOAMHA MOXKe OMaHyBaTH BaXKKUit
HIKiTbHUI TIPEIMET, SIK-0T iHO3eMHY MOBY UM apu(dMeETUKY?
SIKIIO MM TOTOBi IPUCBATUTY cebe HaIliOHATbHUM LIiJISIM Ta-
KOTro IITKOY (SIKIIO MOI IBi BaM He [0 BITIOA06M — MiICTaBTe
BJIACHi), BUSHAUUTHU [AJIs1 HUX KiHIIEBi TepMiHM ¥ BUOIIUTU
Ha HUX pPecypcu (SIK MU BUIIIUIU pecypcu Ha AOCTiIKeHHS
KOCMIiYHOTO MPOCTOPY), TO, Tajlat0, M1 HEBAOB3i MaTMMeMO
PO3YMIiHHS i TMX OMPaInbOBYBauiB iHGopMaIii, SKUMxX MU 3Be-
MO KOMII'IOTepamMu, i THUX, IKMX MU 3BeMO JioguHow. Lle
PO3YMiHHS JacTh HAM 3MOTY Oy/IyBaTH OopraHisaiii B Mait6y-
THbOMY 3HAYHO Ji€Bile, Hixk 6yb-KOJIM OYI0 MOSKJIMBO JIOCi.

PANEL DISCUSSION -

IlaHenbHa AUCKYCis

DEUTSCH. The speaker has given us an example of a good
information-processing program by his own definition. His
remarks represent a program which does not immediately
produce all the answers, but sets into motion a process which
eventually may well generate them. He has done this by
giving us some highly simplified versions of his important
and profound thought. But they seem overly simple on two
points.

Simon has suggested that information overload could be
relieved by better pricing policies. I think he implied that
when anything is offered free, the demands for it become
infinite. I do not know what goes on at the water cooler in
his office, but I shudder at the vision of money being charged
for drinking water, and licenses for breathing oxygen being
marketed among the more affluent citizens of Los Angeles!
Social scientists, including Simon, know cases well where
the price mechanism is neither the only nor the best way to
distribute a good. At zero cost, if the supply of a good is well
ahead of the demand, demand does not automatically grow
to infinity. It may increase, but the rate of increase is a matter
of empirical fact, and it need not be very fast.

The second notion that disturbed me even more for profes-
sional reasons was the splendid and provocative way Simon
put before us a general theory of knowledge of a "try and
see" type. He was obviously thinking of computers when he
advised us not to be quite so fearful of the possible damages
but to experiment and see what happens. If things go a little
wrong, we will learn from the damage. After all, even DDT
may have done more good than harm during the decades of its
first application. I do not know enough about DDT or ecology
to have an opinion on this point. But one of my special inter-
ests is the study of international politics, and I tremble when
I translate Simon's advice into this field. There we developed
many interests in distant countries and strange peoples, to-
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DEUTSCH. [IomnoBifgau gaB HaM IpuKiam Ho6poi mporpamu
OIpalfoBaHHs iHpoOpMallii — 3a #10ro X BJaCHUM BMU3HaAUe-
HHAM. Moro BUCTYN — Iie mporpama, Sika He Ja€ HeraiHo
BCiX BiJITIOBijielt, ajie 3a1TyCKae Mpoliec, 10 3PelITOI0 1iTKOM
MOKe iX mopoauTu. BiH 3po6uB Iie, MOAABIIM HaM KiTbKa
BeJIbMM CIIPOLIEHMX BepCiii CBOEI BakKIMBOI Ta IIMOOKOL
IYMKU. Ajle y IBOX ITyHKTaX BOHM BUIAIOTHCS HaAMipy Mpo-
CTUMMU.

CaliMOH TIpUNYCTMB, 110 iHdOpMalliliHe IepeBaHTaXKeHHS
MOXXHa TOJIETIINTU Kpallolo I[iHOBOIO mosiTukolo. I'agaro,
BiH MaB Ha yBa3si, 10 KOJIU I[OCh ITPOTIOHYIOTh 6€3KOIITOBHO,
TIOTIUT HA I[e CTa€ HeCKiHUeHHMM. Sl He 3HaI0, IO Ii€TbCS
6is1 MUTHOTO 6auKa B ii0ro KabiHeTi, ajle MeHe KMIA€ B APOK
BiJl BUIIHHS, SIK 32 MUTHY BOAY O6epyThb Ipolli, a jireHsii Ha
IVXaHHS KMCHEM ITPOJIal0Th 3aMOXKHIIIMM rpomMazsHam Jloc-
Anmxeneca! CycminbCTBO3HABII, 30KpeMa i1 CaiiMoH, 1o6pe
3HAIOTh BUIIAIKM, KOJIM I[iHOBUII MeXaHi3M He € Hi €AMHUM,
Hi HaifiKpaluM CIToco60M PO3MOIIIUTH 6yiaro. 3a HYJIbOBOL
I[iHY, SIKIIO TIPOIO3UIlis 6J1ara 3HAYHO BUITEPEIKAE ITOTINUT,
MONUT He 3pOCTAa€ aBTOMATUYHO O HeCKiHUeHHOCTi. BiH
MOJKe 301/TbIITYBATMCS, aJ1e TEMIT LIbOTO 36i/IbIIeHHS — CIIPaBa
eMIipuuHoro GakTy, i BiH He KOHUe Ma€ OyTU TyKe LIBUMI-
KUM.

Ilpyre ysIBIeHHS, SIKe CTPUBOXMUIO MeHe Ie Ginbiie 3 da-
XOBUX TIPUYMH, — IIe TOM OIUCKyumMit i MPOBOKATUBHUIA
cnocib, y sikuit CaiiMOH BUKJIaB HaM 3arajbHy TEOpil0 3Ha-
HHSI TUITY «CIpoOy#t i momuBucs». BiH BoueBUAb AyMaB
PO KOMIT'IOTepU, KOJIM PaAyuB HAM He TaK yxkKe i 60sTucs
MOK/IMBOI IKOAY, & €KCIIepUMEHTYBATU ¥ ITUBUTUCS, IO
BUiime. SIKIIO IIOCh ITijie TPOXM He TaK, MM HaBUMMOCS 3i
HIKoAu. 3penito, HaBiTh JJIT 3a AeCITWIITTSI CBOTO MePIo-
ro 3aCTOCYBaHHS, MOXKJINBO, IaB Ginblne mobpa, HixX 3ma. S
HeJOCTaTHBO 3Hato po AT uu eKoJorito, o6 MaTu AYMKY
3 I[bOTO IIPUBOMY. Ajie OlHe 3 MOiX 0COOAMBMX 3alliKaB/IeHb
— BUBYEHHSI MiXXHapOJHOI MOJIITUKY, i S 3ApuUTaIoCs, KOJIu
nepexnagaw CaliMOHOBY MOpany Ha 10 HapuHy. Tam Mu



gether with supposedly adequate methods for gathering and
evaluating information about them. We thought we had an
adequate political intelligence system in the broadest sense,
military and civilian, perhaps because of our fascination with
a technology which permits faster transmission of mistaken
estimates and faster transportation of misinformed officials.
Our government acted on what it thought was information
about Southeast Asia. We sent half a million men there,
and back came some more information; also forty thousand
bodies in plastic bags.

In foreign policy, at least, I should warn of the old-fashioned
approach to pragmatism that says, "Let's go in and try and
see what happens." I remember too readily the story of the
man who fell off the top of the Empire State Building and on
passing the second floor said, "On pragmatic grounds, so far
things have been going well."

To make the case more general, if relatively little power is
involved, the amount of damage possible from neglecting
early warnings or not making forecasts is limited. The more
powerful an operation, the more foresight becomes necessary
to avoid fatal damage. The faster an automobile, the farther
ahead must its headlights cast their beam.

As modern technology becomes more powerful, we need what
my colleague John Platt calls anticipatory or crisis research:’
determining at which point current problems are likely to
reach critical mass. I think Simon himself is one of the people
who is very likely to contribute to this work, but under the
pressures of speaking quickly and popularly he is in danger of
giving an impression of cheerful pragmatism, telling all the
"nervous Nellies" not to worry. Political scientists would not
agree. Having been critical, let me say how delighted I am
with the important intellectual contributions which I think
are made in Simon's paper. I believe there are four major
contributions: 1. the economy of attention is itself put into
the focus of the analysis; 2. attention economy is proposed
as a design criterion for large organizations; 3. knowledge
is defined as access to information, or the procedure of its
retrieval, rather than its storage; 4. emphasis is put on pro-
ducing information-recreating programs, programs whose
economically small number of units and operating rules
can regenerate information more cheaply and perhaps more
quickly than storage and retrieval of the information itself.

Simon has put before us the problem of attention overload.
The population of the world doubles every thirty-five to forty
years. Since most of these people want to be heard from,
information will increase proportionately to the population.
Simon says this is all it will increase. I beg respectfully to
differ. The per capita income of people in the world goes up 2
percent a year, and the richer they get, the more they spend
on services involving information. The total information
load, therefore, goes up not 2 percent a year with population,
but 4 to 5 percent a year with income. That is, it doubles
about every eighteen years. In addition, almost 1 percent of
the work force in the United States in recent years has shifted
from production-line labor or material handling into knowl-

16

PO3BMHY/IM UMMAJIO iHTepeciB y JajneKux KpaiHax i cepep
IVBHUX HapomiB, a pasoM 3 HMMM — HiOMTO ameKBaTHi
MeTOoIy 30MpaHHs ii OLiHIOBaHHS iHdopMaliii mpo HuX. Mu
rajanmy, o MaeMo aleKBaTHY CUCTeMY MOJIiTUUHOI PO3BiAKMU
B HaAMIIMPIIOMY CEHCi — BiliCbKOBY i1 IIUBi/IbHY, — MOK/IN-
BO, Uepe3 Hally 3a4apOBaHiCTh TEXHOJIOTIEIO, SIKa AA€ 3MOrY
MIBUZIIE TIepeJaBaTy XMOHi OL[iHKM i1 MIBUIIIE TIEPEBO3UTHA
Ie3iHdbopMOBaHMX MOCAMOBIiB. Hamt ypsia MisiB Ha OCHOBI
TOTO, 1[0 BiH yBaxkaB iHdopmariiero mpo IliBgeHHO-CXigHy
A3zito. Mu nocnanu Tyau MiBMiJibiioHa Jtofeit, i Ha3amd Hafi-
yuuto me Tpoxu iHdopMallii; a TaKOX COPOK THUCSY Till y
IUIACTMKOBUX MillIKaX.

V 30BHIilIHINM NOMiTHLI, TpPUHAMHI, S MyIIy 3acTepertu
Bi/l CTapOMOJHOTO MiAXOAy A0 MparMaTusmy, SIKMit Kaxe:
«XomiMo Tyou ¥ TOOMBUMOCH, 1110 Buiife». SI HAATO Jierko
MpUTaIYIo iCTOPil0 PO YOIOBiKa, IKMI1 yIaB 3 BepxiBku EM-
nanp-cTeitT-6iIAVHT i, MMHAIOUM IPYTUIi TOBEPX, CKAa3aB: «3
MparMaTUYHOTO MOIJISIAY, Hapasi Bce iige moope».

106 3po6UTH 1110 TE3Y 3araJbHIIION: SKIIO 3aIisTHO BiHO-
CHO MaJIO CWJIM, OOCST MOK/IMBOI INKOAM BiJl HEXTYBAHHS
PaHHIMM 3acTepekeHHSIMY UM BiMOBM Bif, IIPOTHO3iB 0OMe-
skeHuit. o TMOTYKHillIa oOrepallisi, TO MOTPiOHIIIOK CcTae
nepen6awInBicTh, M06 YHUKHYTM (atanbHOi mkoau. Illo
MIBUAIINI aBTOMOGiIb, TO AaJTi BIIEpe MyCSITh KUIATH CBiit
MpOMiHb Jtoro dapu.

Mipoio Toro, SIK CyyacHa TeXHOJIOTiS CTa€ MOTYKHIIlIOI0, HAM
MOTpibHe Te, o Miil Konera [I>koH ILIaTT Ha3suMBa€ BUIIE-
peIKaabHUM, 200 KPU30BUM, AOCTiIKEHHIM: BU3HAUEHHS
TOTO, B SIKilt TOUIli HUHIIIHI MPo6aeMu MMOBIPHO LOCATHYTH
kpuTtuuHOi Mmacu. l'agato, cam CaiiMOH — OAVH i3 TUX JIIOLEN,
SIKi Oy)Xe JIMOBipHO 3pOGJSTh BHECOK Y I[I0 pOOOTYy, ane
Il TUCKOM ITOTPeOY TOBOPUTM IIBUAKO i IOIYJISIPHO BiH
PU3UKYE CIIPAaBUTU BpaKeHHST GE3KYypHOTO IIParMaTu3my,
KaKyuM BCiM «3HEpPBOBAHMM IaHiKepaM» He XBUIIOBATUCS.
IMomiTonoru He nmoroaycs 6. [IOKPUTUKYBABIIN, TO3BOJIBTE
CKa3aTH, SIKuit 51 B 3aXBaTi Bifl BAXKIMBUX iHTEIEKTyaTbHUX
BHECKIB, IO iX, Ha MO AYMKY, 3p06jieHo B moroBiai Caiimo-
Ha. 5 BBakalo, 10 € YOTUPH T'OJIOBHI BHECKM: 1. EKOHOMIIO
yBaryu camy rocTaBjieHo Y (PoKyC aHali3y; 2. eKOHOMIIO yBaru
3aIPOIIOHOBAHO SIK KPUTEPiil MPOEKTYBaHHS BEIUKNUX Opra-
Hi3alliif; 3. 3HaHHS 03HAUYEeHO SIK IOCTYI 0 iHpopMmarlii, abo
mpoteaypy ii morryky, a He sk ii 30epiraHHs; 4. HaroJI0C 3po-
6JIeHO Ha CTBOPEHHi Mporpam, 10 BiZTBOPIOIOTH iHGOpMa-
11i10, — IMporpam, 4us eKOHOMiYHO MaJjia KiJIbKiCTh OAVHUIIb
Ta MpaBuUI PO6OTU MOKe BiATBOPIOBATY iH(hOpMAIlilo JelieB-
IIe, a MOKJIMBO, i MIBUAIIE, HiXX 36epiraHHs i MOUTyK caMoi
indopmariii.

CaliMOH TIOCTaBUB Mepen HaMy [pobjieMy IepeBaHTasKeHHS
yBaru. HaceneHHSs CBiTY MOABOIOETHCS KOXKHI TPUALSITD IT'SITh
— COPOK POKiB. OCKiJIbKM Gi/TbIIICTH IIMX JIIOJIE} XOUYTb, 1100
ix mouynu, iHdopMmallis 3pocTaTMmMe MPOIOPIiHO N0 Hace-
sneHHs. CaliMOH Kaske, IO TiJIbKM Ha CTiJIbKM BOHA i1 3pOCTe.
[IlaHO6IMBO HACMIIIOCS He MTOrOAUTHCS. ITomyIIoBuit TOXif
JII07Ieii y CBiTi 3pocTae Ha 2 BiIcOTKM Ha piK, i 1o 6araTummMm
BOHM CTalOTh, TO GijibIlle BUTPAUYAIOTh Ha TIOCTYTH, ITOB'I3aHi
3 iHbopMmariieto. Tomy 3arajiibHe iHbGoOpMalliliHe HaBaHTaxkKe-
HHS 3pOCTa€ He Ha 2 BiJICOTKM Ha PiK pa30M i3 HaCceJIeHHSIM, a
Ha 4-5 BifcoTKiB Ha pik pa3om i3 goxomom. TOGTO BOHO IT0-
JIBOIOETHCST MPUOIM3HO KOXKHI BiCiIMHAAISTh POKiB. IO TOTO
3K Maibke 1 BimcoTok poboyoi cvm y Cionyuenux llltaTax 3a



edge-handling or symbol-manipulating occupations. I have
recently seen a curve telling the same story for Czechoslova-
kia from 1929 to 1965. The curve shows that the change-over
to a Communist regime did not seem to make the slightest
difference in this trend. The shift from proletarians to paper
shufflers goes on under Communism as much as anywhere
else! The tendency toward knowledge handling increases all
the time.

Finally, about every four or five years in the last quarter-
century a critical threshold has been broken, demanding new
thinking. Examples include nuclear energy, the mass culture
of television, interplanetary transportation, footprints on the
moon, the change of universities from elite to mass institu-
tions, and many others.

For these reasons, there will be much more information
overload in the future than there has been in the past. The
information pressure will at the very least, in my estimation,
double every twelve to fifteen years. There are, to be sure,
various ways of dealing with overload: 1. skipping; 2. delay
or forming waiting lines; 3. chunking, or doing things in
large batches; 4. doing things in a shoddy way, or quickly,
and accepting a large measure of error; 5. (the method which
Simon prefers) filtering or reducing the information. With
filtering, once again in my own field I am frightened of the
results. Lyndon B. Johnson was one of the best-filtered chief
executives this country has ever had. He had secretaries,
White House staff, and an environment that very carefully
gave him largely one kind of information. When a man like
George Ball sometimes got the thankless task of serving as
the devil's advocate, the devil got relatively little prime time
and very little backing!

We run large risks of failure in coping with the problems of
our cities, the poor, the races, international politics, arms
control, verterans' systems, and all the rest, if our main pre-
occupation is to save executives from looking at too much
uncongenial information. The uncongenial information may
be the vital information.

This leads to the question of filter design. How do you make
a filter intelligent enough to understand what to let through
and what to screen out? The only approach I know is to
analyze the operations involved in "attention.” There are six:
1.recognize loosely what it is one should pay attention to (the
target), such as things unfamiliar, strangers, or things that do
not fit; 2. track the object of attention, and keep attention
on it; 3. interpret the object and ask what it resembles; 4.
decide which response to the object is most appropriate, and
what should be done about it; 5. carry out the response; 6.
accept feedback, and learn from the results of the response
whether it was the right one and how future responses
should be corrected. All six are needed, but this means we
cannot build good filters without delegating to them part of
our memories. Filters without memories are primitive filters.
Delegating memories means decentralizing decision-making
capabilities and accepting some redundancy by building
more capabilities, thereby increasing the total stock. We
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OCTaHHi POKM TepeiioB i3 mpari Ha BUpoOHMUii TiHil uu 3
00pOo6JIeHHsT MaTepiasiiB 0 3aHSTh, ITOB'I3aHNUX 3 00POOIeH-
HSIM 3HaHHS YU MaHily/lIlI0BaHHSAM cuMBosiamu. HeljonaBHo
51 6auMB KPUBY, 1[0 PO3TIOBifae Ty camy icTopiro mst Yexocso-
BauuuHu 3 1929 1o 1965 poky. KpuBa mokasye, 1o mepexi,
J10 KOMYHICTUYHOIO PEXUMY, CXOXKe, aHITPOXU He BIUIMHYB
Ha 110 TeHAeHIIi10. [Tepexin Bix mposieTapiB 0 mepekaagaviB
TarnepiB TPMBA€E 3a KOMYHi3My TaK caMo, SIK i 6ymb-me iHme!
TsoKiHHS 10 06pO6JIeHHS 3HAHHS BECh YaC 3POCTaE.
Hapermri, mpu6an3HO KOXKHI YOTUPU-IT'ITh POKiB 38 OCTAHHIO
YBepTb CTOMITTS [0JIaBCSI KpUTUUHMIL TTOPIT, 1110 BMMaraB HO-
Boro MmucyieHHs1. CepeJi MpUKIIaAiB — siiepHa eHeprisl, MacoBa
KyJIbTypa TejnebaueHHs, MDKIUIAHETHUI TPaHCIIOPT, CIiau
Hir Ha Mics1i, mepeTBOpeHHs YHIBEpCUTETIB 3 eJIiTApHUX Ha
MacoBi iHCTUTYIIi Ta 6araTo iHMMKX.

3 mMX IpUYMH Yy MaitbyTHhOMY iH(OpMaliiiHOro repeBaH-
TakeHHs Oyme 3HauHO Oinblie, Hik GyJI0 B MUHYJIOMY.
IHdopMmaliitHMii THUCK, 3@ MOEIO OI[iHKOIO, IIOHAIMeHIIe
MIO/IBOIOBATMMEThCS] KOXKHi JBaHAALSATh-TI ITHAALSTh POKIiB.
IcHYIOTB, TTeBHA piy, pi3Hi crtoco6u 1aBaT pajsy epeBaHTa-
JKeHHIO: 1. IIPOITyCKaHHS; 2. 3aTPMMKa YU YTBOPEHHS 4epr;
3. rpymyBaHHs, TOGTO 06pOOJIEHHST peueli BeIMKMMU TapTi-
SIMI; 4. BUKOHAHHS a6MSIK, UM HAIIBUIKYPYY, i3 IPUMHATTIM
3HAYHOI MipM MOXMOKM; 5. (MeTox, IKOMY HaJa€ IepeBary
CaiimoH) QinbTpyBaHHs, M 3MeHIIeHHs iHGopmariii. Hlogo
GbinpTpyBaHHS — 3HOBY X TaKM Y BJACHil LApuHi — MeHe
JISIKAIOTH Jior0 pe3ynbrati. JIiHgoH B. IDKOHCOH 6YB OJHUM
i3 Hajikparie BimdibTpoBaHMX KEPiBHUKIB, IKUX OYIb-KOINU
Masia g KpaiHa. Y Hporo Oynm cekperapi, mepcoHan Binoro
JIIOMY 71 OTOUEHHS, SIke BeJIbMM peTeIbHO II0AAaBajao oMy
TepeBaskHO OAMH pisHOBUA, iHdopmartii. Komu Takomy uo-
JIOBiKOBI, SIK [I>kopmxk Bos, iHOAi BuIamasno HeBASTYHE 3aB-
JaHHS CJIYTyBaTM aJBOKaTOM IMSBOJIA, IMUSIBOJI OTPUMYBaB
BimIHOCHO Masio Halikpamoro eipHoro uacy i myske mMajao
miaTpumku!

My HapakaeMocsl Ha BeaMKi pM3UKYU HeBHAYi B IOJ0JaHH]
mpo6jieM HalIMX MICT, 6iIHMX, pac, MiXKHAPOLHOI MO TUKHA,
KOHTPOJTIO HaJ, 030POEHHSIMM, CUCTEM JJIs1 BETEPaHiB i BChO-
ro iHIIOro, SIKIIO HAIIOK TOJOBHOIO TypOOTOI0 € BOEpertu
KepiBHUKIB Bif MOIIsAmy Ha HAaATO 6araTo HeCUMIIATUYHOL
inpopmarii. A HecumnaTMuHa iHGOpPMaIlis MoOXe OyTH iH-
dopmalli€lo SKUTTEBO BASKINBOIO.

Ile migBOOUTH MO MUTAHHS MPOEKTYBAaHHS dinbTpa. SIK 3po-
6UTH GiNBTP AOCTATHBO PO3YMHMM, 1106 PO3YMITH, IO IPO-
IyCKaTH, a 1110 BifcitoBaTu? EAMHMI BimoMuit MeHi migxim —
IpoaHasisyBaTy Ti oreparii, 3 SKMX CKIaJacThCs «<yBara». Ix
micTh: 1. MpUOGAM3HO PO3Ii3HATY Te, HA IO CJiJ] 3BepTaTu
yBary (11ijib), — SIK-OT He3HalioMi pedi, He3HaOMIIi UM Te, 110
He BITUCYETHCS; 2. BiICTEXYBATU 00'€KT yBAru i yTpUMyBaTU
Ha HbOMY yBary; 3. BUTIyMauuTu 06'€KT i 3ammuTaTu, Ha 110
BiH CXOXMit; 4. BUPIIINTH, sSIKA peakilis Ha 06'eKT Haiimope-
YHila i 1o 3 HUM CJIig poouTy; 5. 3mificHUTU peakliio; 6.
NIPUIHITU 3BOPOTHUIL 3B'I30K i HABUMTUCS 3 pe3y/IbTaTiB
peakuii, uu 6ysa BOHA MPaBWIBHOIO i SIK CJIiJ KOPUTYBATU
MaitbyTHi peakiii. Yci micTh MOTpiOHI, asie 1le 03HAYae, 10
MM He MokeMo OymyBaTu mo6pi inbTpu, He Jesneryoun im
YaCTUHY HAIMX CIOTafiB. inbTpy 6€3 mam'siti — MpUMiTUB-
Hi GinbTpu. leneryBatu crioragy 03Havae gelleHTpali3yBaTu
CIIPOMOXKHOCTi YXBajIOBAaTU DilleHHS /i NPUIHSTU MEBHY
HaJJTUIIKOBiCTh, HAPOIIYIOUM Oi/bIIle CIIPOMOKHOCTENA, a OT-



must ask whether the cost of errors of filtering our response
is larger or smaller than the capital cost of building more
response capabilities. The information-processing patterns
of the future may not be the star or the wheel with the single
hub, but rather the network where loads can be referred from
one nodal point to another. I would like to end with three
small pieces of outlook.

1. The future of mankind in the advanced countries will
become more intellectualized, not less, because of the shift
toward knowledge-producing occupations. In the United
States early in the century an eighth of the population was
in knowledge-producing jobs. It is now a third, and by the
end of the century it will be more than a half. The same goes
for national income, given the present trends. It, too, will
be allocated in an increasing proportion to the processing
of information. 2. We will need much more innovation. It is
impossible to carry on a great many of our past practices in
either industry or politics without running into diminishing
returns. The answer is to change the production function
and find new ways that get around old, critical bottlenecks.
Creativity will be a matter of life and death for civilization
in the coming decades. 3. There will be a great need for
decentralization, shorter feedbacks, faster turnaround times,
and better fits between decentralized memory and nature.
I think an intellectualized, innovative, more decentralized
future is coming. We shall vitally require the contribution
of computers, and even more, the contribution of creative
human scholars like Simon.

SIMON. Professor Deutsch can disagree with me, but that
does not force me to disagree with him! And there are really
very few things I want to disagree with him about. I will plead
guilty to hyperbole. I will cheerfully plead guilty to cheerful
pragmatism. Frankly, I think we could use some more of
it in this country at the present time. Without enlarging
on my reasons, I will take exception to Deutsch's example.
However one diagnoses our failures in Vietnam, I find it hard
to interpret them as failures of technology assessment. This
seems to me a very peculiar diagnosis. On filtering, I think we
can move toward appropriate decentralization and operate
partly in parallel, but we shall still require some serial and
synchronous operation for which we do need to ask how we
filter. How will the people who stand at the apexes of decision
systems receive an appropriately filtered range of considera-
tions bearing on the decisions they have to make? Nothing
we can do will change the organization of the United States
government so that there will be seven Presidents instead
of one. We have to find ways to allow that one President to
operate as intelligently as possible on the basis of the best
information obtainable.

SHUBIK. In Lewis Carroll's The Hunting of the Snark, the
bellman (who is the central character) says, "What I have
said three times is true.” Even though Herbert Simon may
have said three times that man is a one-at-a-time, sequen-
tial, data-processing animal, I think the question is still wide
open. As a matter of fact, I offer as a mild piece of counterev-
idence that at precisely the same time that I was listening
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ke, 30ibIIyI0UM 3arajbHMil 3amac. MM MyCMMO 3amuTaTy,
yy Gi/ibIlla BapTiCTh MTOXMOOK (GibTPyBaHHS HAIIOi peaxilii
3a KaliTaJdbHy BapTicTh OymiBHMIITBA OiMbIIOI KiTbKOCTI
CIIPOMOXKHOCTE pearyBaTy, uu MeHIa. Mogensimu onparo-
BaHHS iHbopMallii Mait6yTHHOTO MOXYTb O6YTM He 3ipKa um
KOJIeCO 3 €IVHOI0 MaTOUYMHOIO, a pafllie MepesKa, 1e HaBaHTa-
SKeHHSI MOXKHA TlepeaipecoByBaTy 3 OAHOTO By3Jia IO iHILOTO.
XoTiB 61 3aBEpPUINTY TPbOMA HEBEIUKMMM ITPOTHO3aMMU.

1. Maii6yTHe JI0[ICTBA B PO3BMHEHMX KpaiHax cTaHe iHTee-
KTyasi30BaHilllKMM, a He MeHIII iHTe/IeKTyaai30BaHuM, yepe3
3CYB [IO 3aHSTb, IO MPOAYKYIOTh 3HAHHS. Y CIionMydeHUx
[lItaTax Ha MOYATKy CTOJITTSI BOCbMAa YacTMHA HaCeJIeHHS
Oysa 3aifHsATa B pOOOTax, MO0 MPOAYKYIOTh 3HaHHS. Temep
1le TPeTMHa, a OO KiHIS CTOJITTA OGyIe ITOHAJ ITOJIOBMHY.
Te came CTOCYE€TbCS HalliOHAJIBHOTO NOXOAY, 3 OIVISILY Ha
HMHIMHI TeHmeHnil. BiH TexX pgemani 6iNBbIIO 4YaCTKOIO
CTIpSIMOBYBATUMEThCS Ha OTpalifoBaHHs iHGopmariii. 2. Ham
3HaA00UThCS 3HAUHO Giblile iHHOBAIi. HemoxknuBo it mami
MPOBAAUTHY OyKe 6araTo HamMX KOJUIIHIX MPaKTUK Hi B
MMPOMMUCJIOBOCTI, Hi B TTOJIiTUIIi, HE HATPAIUISIOUM Ha CHIaJHY
Bimmauy. BimmoBigb — 3MiHMTY BUPOOHUYY GYHKINIO i 3HA-
JTM HOBi CITOCOOM 06iiiTH cTapi, KPUTUUHI BY3bKi MiCIIs.
TBOpUYiCTb CTaHe MUTAHHSM XUTTS i CMePTi I/ IIMBii3allii B
HACTYITHI JecsITUIIITTS. 3. Byne Benvka moTpeba B AeleHTpa-
mi3arlii, KOpoTUIMX 3BOPOTHUX 3B 'S13KaX, IBUIIIOMY 060pOTi
71 Kpallliil y3roKeHOCTi MiX AelleHTpani30BaHOI0 ITaM SITTI0
Ta npupoxoio. lagaio, HAAXOAUTD iHTe/IeKTyali30BaHillle, iH-
HOBalliifHiIlIe, AelleHTpali3oBaHille MaitoyTHe. Ham >kuTTe-
BO 3Ha0OUTHCSI BHECOK KOMIT FOTEPIB, a e 6iTbIlle — BHECOK
TBOPYMX JIIO[€}i-HayKOBILIiB Ha KiTaaT CaiiMOHa.

SIMON. IIpodecop oitd MOKe He IMOTOIKYBaTUCS 31 MHOIO,
ajle 1l He 3MyIlIy€ MeHe He IMOromxysarucs 3 Hum! I
HacmpasJi € Ay)Xe Mo peueii, MOAO0 SAKUX S X0Uy 3 HUM
He moroguTucs. 51 BU3HAW MPOBUHY B rimep6oi. SI oxoue
BM3HAI0 MPOBMHY B OGe3KypHOMY ITparmMatusmi. Bimsepro
KakKyuu, rajiaio, 1o Haiiii Kpaidi HuHi He 3aBaguiIo 6 itoro
Tpoxu Ginbire. He po3BOASIYMCh PO MIPUUMHM, S 3aIiepevy
mpoTy Tpukiaany Joitda. Xou 6M SK OiarHOCTYBAaTy HaIIi
HeBJayi y B'eTHaMi, MeHi BaKKO BUTJTYMauMUTH iX SIK HeBaadi
OL[iHIOBaHHS TexHOoJIOrii. 1le BMOaeTbCcsl MeHi Lyske CBOEPi-
IHUM fgiarHo3oM. [llogo dinbTpyBaHHS — rajaio, M1 MOXeMO
pyxaTucs 10 LOPevHOi AelleHTpati3auii i AisiTu movyacTy na-
PpajiesibHO, ajie HaM yCe OJHO 3HaI0OUTHCS IIeBHA MTOC/TiZ0BHA
i CMHXpPOHHA po6oTa, IS TKOI MU TaKy MyCMMO 3aIlUTaTH,
aK MU ¢inbTpyemo. SIK Ti J0gM, MO CTOSITh HA BePUIMHAX
CUCTeM yXBaJIeHHS pillleHb, OTPUMYBaTUMYTh JOPEYHO Bif-
dinbTpoBaHUit Habip MipKyBaHb, JOTUYHUX [0 PillleHb, SIKi
BOHM MYCATb yxBamoBaTu? Himo 3 Toro, mo Mu MOXemMo
3poOUTH, He 3MiHUTDH yCTpoio ypsany Cromydenux Iltatis
TaK, o6 Mpe3uIeHTiB 6y/I0 ceMepo, a He oauH. M MycumMo
3HAWMTM CIIOCOOM AATU 3MOTY TOMY OZHOMY ITpe3uAeHTOBi
JisITM IKOMOTra pO3yMHillle Ha OCHOBI HaliKpallloi JOCTYITHO1
indopmarrii.

SHUBIK. V «ITomoBanHi Ha CHapKa» JIpioica Kepposta n3B0-
Hap (IKuUit € leHTpaJbHUM TepcoHaxkeM) Kaxe: «Te, 10 s
CKa3aB Tpuui, — mpaBaa». Xoua lepbept CaitMOH, MOSKJINBO, i
CKa3aB TpWUi, IO JIIOAMHA — IIe TBApMHa, sTka 00po0bJIsie maHi
110 OTHOMY 3a pas, MOCIiIOBHO, S BBaXKal0, 10 MMTAHHS BCE
e koM Bigkpute. 1o peui, SIK Jerkuii KOHTpaAprymMeHT
TPOIOHYI0 OCh 1110: PiBHO TOAi, KO 5 CayXaB, sk CaliMoH



to Simon discuss the meanings of the word "know" I noted
two eminent Old Testament experts in the audience also dis-
cussing the meaning of the word "know." My remarks, which
are variations on some of the themes of Simon, might be
subtitled "How to be data rich and information poor, or let's
bury ourselves with the facts." Consider the following three
quotes: 1. "Don't confuse me with the facts. My mind is made
up.” 2. "It isn't what you know. It's whom you know." 3. "Why
should I read his paper? I can prove the results more quickly
myself." Should these statements be regarded pejoratively?
Not necessarily. Since data are expensive to handle, interpret,
and turn into useful information, it is often good that some-
body does not intend to gather further facts but has his mind
made up. A human society may be regarded as a data-pro-
cessing system. Information is stored in institutions, books,
brains, statistical tables, computer libraries, and elsewhere.
The knowledge of who knows what, or where the information
is, may frequently be more valuable than deep, narrow knowl-
edge of a few subjects themselves. In accordance with Simon's
remark that various words used in everyday conversation
sometimes take on completely different technical meanings,
I wish to differentiate between raw data and information.
When a communications engineer talks about information
he refers to an abstract concept defined in terms of messages
sent through a transmission system. Whether or not the
messages make sense to the listener is of no concern so long
as they are heard. A Shakespearean sonnet and a group of
random noises can contain the same amount of information
under this definition. The difference comes in the interpre-
tation by the listener. In human decision-making systems
we distinguish between messages containing gibberish and
messages containing significant information. A key unsolved
problem is how to measure the contextual or semantic infor-
mation content of a message in a social system. The technical
definition of information does not help much. In operating
a communications network, the costs and techniques of data
transmission are important. In a social system two added fea-
tures are critical. These are the determination of the best way
to use symbols or words to convey meaning and translation
of the message into information of importance to decision
making. The key word in coding and decoding messages in
a social system is evaluation. Many of us, despite Simon's
"timely" warning, spend too much time reading the New York
Times. I am reminded of the Harvard Lampoon's observation
that the slogan of the Times should be, "All the News that
Fits We Print." At least this sensory system provides us with
some preselection. We live in a data-rich world, with the costs
of transmission, storage, and reproduction declining rapidly.
Wise men can now spend more time and resources decoding
and evaluating more easily obtainable data. Less wise men
run the danger of confusing their lack of understanding of the
ever-mounting volume of data with being better informed.
An optimum information system is not necessarily the one
which processes the most data. An optimum system for pro-
tecting the average stockholder does not supply him with full,
detailed financial accounts. In fact, one can easily swindle
the unwary by supplying them with financial details and foot-
notes they do not understand. It is now possible to bombard
a generally uncomprehending public with myriad details on
pollution, the pros and cons of insecticides, the value and
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pO3Ba’ka€ 3HAUEHHS CJIOBA «3HATU», S TIOMITUB Y 3aJli BOX
BUIaTHUX 3HaBIiB CTaporo 3aBiTy, sIKi TeXX 06rOBOPIOBAIN
3HaUYeHHs CJIoBa «3HaTU». Moi 3ayBaru, 1o € Bapialisimu Ha
meski 3 CaliMOHOBMX TeM, MOXKHa Oys0 6 o3armaBUTU «SK
O6yTu GaraTMM Ha IaHi it 6imHUM Ha iHGopMaliiio, a60o MoXo-
Balimo cebe mim dhakTtamu». PO3rasTHBMO Taki Tpu uutaTu: 1.
«He muyTait meHe daxrtamu. S B5ke Bce BUPIMMB». 2. «Baskmm-
BO He IO T 3HaeEll. BaxkimMBo Koro T 3Hae€l». 3. «Hagimo
MeHi YMTaTu 1oro craTTio? § mBKAlIe OOBeLy pe3yabTaTu
cam». Un cJtif, CTaBUTHCS [0 LIIMX TBepIyKeHb 3HEBAKINBO?
He koHue. OCKiJIbKM JaHUMM JOPOTO OTepyBaTH, TIyMauu-
™ iX i TepeTBOpIOBaTM HAa KOPUCHY iHbOpMAaIlilo, 4acTo
no6pe, IO XTOCh HE Ma€ HaMipy 36MpaTu Jajbir GakTy, a
B3Xe BCe BUPIlMB. JII0AChKe CYCIiIbCTBO MOXKHA PO3IISILATU
SIK cucTeMy 06po6sieHHsT maHux. [Hhopmartis 36epiraeTbcs
B iHCTUTYIIiSIX, KHMKKAX, Mi3Kax, CTATUCTUUHUX TaOIUIISX,
KOMIT'I0TepHUX 6i6ioTeKax Ta iHAe. 3HaHHS PO Te, XTO 10
3Hae, UM Ae € iHdopmallisi, YacTo Moke 6YTM I[iHHIITUM,
HiX INMOOKe, By3bKe 3HAHHS KiJIbKOX MPEIMETIB SIK TaKuX.
BignoBigHo go CaiiMOHOBOI 3ayBary, 10 pi3Hi JIOBa, BXKU-
BaHi y OMIeHHil po3MOBi, iHOMi HAGyBaIOTh LIIJIKOM iHIINX
TeXHIUHUX 3HAYEHb, I XOUYy PO3Pi3sHUTHU cUpi JaHi Ta iHdop-
Mariifo. Konu iHskeHep 3B'I3Ky TOBOPUTH Ipo iHdopMaliiio,
BiH Ma€ Ha yBa3i abCTpaKTHe MOHSATTS, O3HAUEHe B TEPMiHax
MOBiOMJIeHb, HAZiCIaHUX Yepe3 CUCTeMy TlepefaBaHHs. Un
MalOTh IOBiTOMJIEHHS CEHC JJIsl ciTyXaua — Oaitmyske, abu ix
6yso mouyTo. IllekcrmipiB coHer i HabGip BUIIAgKOBUX LIYMiB
MOXXYTh MICTUTY OZHAKOBY KiIbKiCTh iHbOpMarii 3a mmum
Oo3HaueHHsIM. Pi3HuIIs MmocTae B TAymMauyeHHi ciyxauem. Y
JIOOCBKUX CUCTEMAaX yXBaJIEHHSI DillleHb MM DO3Pi3HIEMO
MOBiZOMJIEHHS, 1[0 MiCTSITh HiCEHIiTHUINO, i MOBigOMIEHHS,
10 MicTSITh 3HauyIly iHdopmaiiito. KitouoBa Hepo3B'si3aHa
MpobJsieMa — SIK BUMIpSITM KOHTEKCTYaJIbHUIA, UM CEMaHTU-
YHWUIA, iHGOpMAIliiiHNiI BMIiCT MOBiZOMJIEHHSI B CYCITibHIil
cucremi. TexHiuHe o3HaueHHS iH(opMmallii TyT MaJo JOIO-
Marae. B exkcrimyaraijii mepexi 3B'SI3Ky BaXXaTb BUTPATU i1
TeXHiKM TlepeJlaBaHHs JaHUX. Y CYCITiJIbHi cucTeMi KpUTH-
YHUMU € OBi JogaTkoBi pucu. lle BM3HaUeHHS HAlKpauoro
C110c0o0y BKMBATV CMMBOJIM UM CJIOBA, MO0 MepesaTu 3HaUe-
HHSI, i MepekIaj MOBimOMJIeHHSI B iHbOpMAaIlilo, BasKIUBY
IJISS yXBajleHHs pilieHb. KiouoBe CJIOBO B KOOyBaHHI Ta
JleKOyBaHHI TMOBiIOMJIEHb Y CYCIi/IbHil CCTeMi — OIliHIO-
BaHHSsI. BaraTo XTo 3 Hac, IIOMPU «CBOEYACHE» 3aCTEPESKEHHS
CaitMoHa, BUTpauae 3a6arato yacy Ha unTaHHs «Hblo-Mopk
Tartmc». MeHi IpuUragyeThCs CIOCTePesKeHHS TapBapiCbKOTro
«JlammyHa», 1110 raciioM «Taiimc» Maio 6 6yTi: «Yci HOBUHH,
110 BJTi3711, MU APYKyeMO». [IpyHaiiMHi 1151 CEHCOpHa cucTeMa
3abesnevye HaM IE€BHUII MoMepenHiit Bim6ip. Mu XuBeMO
y cBiTi, 6araToMy Ha maHi, Je BUTpaTH Ha IepemgaBaHHS,
36epira”Hs it BiITBOPEHHS CTPIMKO criafaTsb. Myapi moan
Terep MOKYTb BUTpadaTy GijibIlle yacy it pecypciB Ha JeKo-
IYBaHHS 7 OIL[IHIOBAHHS JIETIIEe MOCTYIHUX NaHUX. MeHII
MYZAPi IO pUBUKYIOTh MTeperuIyTaTi BllacHe HepO3yMiHHS
Jenasti 6ibIIoro o6CsITy JaHUX i3 Kpalloi moiHGopMOoBaHi-
ctio. OnTManbHa iHopMalliiiHa cucreMa — He KOHUe Ta,
1m0 06po6isie HaltGinbIe faHuX. ONTUMAaNIbHA CUCTEMA ISt
3aXMCTY MepeciyHoro akIijioHepa He TIOCTAaYa€ oMy TTOBHUX,
JeTalbHUX (piHaHCOBUX 3BiTiB. BlacHe, He06i3HAHOTO JIETKO
OIllyKaTH, ITOCTavaoun ifomy piHaHCOBI MoApoOUIli Ta BUHO-
CKM, SIKMX BiH He po3ymie. Termep MoskHa 6GombapmyBaTu



dangers of irrigation schemes, on-the-spot reports of rioting
and looting, televised moon landings, suicides, murders, and
historical prices of thousands of stocks and commodities.
The computer and modern communications technology are
to the study of man and society as important as the telescope
and the microscope were to astronomy and the biological
sciences. But the lyrical descriptions of technologists often
omit consideration of limited human time and capability. The
data-rich world may appear to make the millennium around
the corner. But unorganized data are not knowledge, and
modern communications contain the potential to confuse as
well as educate. How much time can the man on the street de-
vote to politics? As population grows and the world becomes
more complex, how can society keep the individual supplied
with the right information for making political decisions and
preserving his freedom? The problem is not the speed of
generation or transmission of bits of raw data per second. It
lies at the far more fundamental level of interpretation and
understanding. Within a few years it may be possible to have
a virtually instant referendum on many political issues. This
could represent a technical triumph and a social disaster if
instability resulted from instantaneous public reaction to in-
completely understood affairs magnified by quick feedback.
Consider some of the possible dangers. What is the first great
TV, time-sharing demagogue going to look like? How will he
put to use such extra features of modern communications as
virtually instantaneous feedback? When will a TV screen with
the appropriate sensory feelings be able to portray the boss
behind his mahogany desk (two thousand miles away) who
fires or chastises his employee, and makes him feel just as
small, and his palms just as clammy with sweat, as if he were
in the room with him? When will the first time-shared riot
occur? Orson Welles came close in the thirties with a fairly
good radio panic. Current techniques for mob control require
physical proximity. In the Brave New World, will we still
regard a mob as a great number of closely packed people, or
will isolated mobs interacting via TV consoles and operating
over large areas be more efficient? We are moving into an era
of large data banks and mass data handling. There are still
many technical problems to be solved, but they are minor
in comparison to the sociotechnical problems of designing
organizations for a data-rich world. If we are to avoid the or-
ganizational nightmares depicted in Borges'library or Kafka's
courtrooms, we must improve our design and understanding
of man-machine organizations. The answers lie more in ed-
ucating man to process data into better and more relevant
information than in shaving microseconds off processing
times. Simon has suggested that working on prima facie im-
practical problems such as a program to play championship
chess may provide us with valuable insights and important
applications. I agree, and would like to extend his remarks.
We must know more about ourselves as data processors and
decision makers; but knowledge of ourselves is expensive.
People do not have billions of man-hours to expend in con-
trolled experiments. The electronics age, however, provides
us with devices to observe ourselves as we function.
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3araJioM HeTSIMYIIy ITyOIiKy He3JTiYeHHUMM MOAPOOUIISIMU
Mpo 3a0pyIOHEHHS, JOBOAM «3a» i «MPOTU» iHCEKTUIUIIB,
LiHHICTh i He6e3MeKy 3pOUIYBAJIbHUX CXeM, PEMOpTaxi 3
MiclIs1 3aBOpYLI€eHb i MapoepCTBa, TeJleBi3iliHi BUCagKy Ha
Micsiiib, camoryocTBa, YOMBCTBA Ta iCTOPMYHI I[iHM TUCSTY
akuiii i TopapiB. Komn'iotep i cyyacHa TeXHOJIOTS 3B'SI3KY
JL71S1 BUBUEHHSI JIIOAVHM 7 CYCHiIbCTBA TaKi 5K BasKIUBI, IKUMU
TeJIeCKOIT i MiKpOCKOM 6Y/IM [IJIsT aCTPOHOMii Ta GiooriuHmx
HayK. Ajie Jipy4Hi ONMCH T€XHOJIOTIB YaCTO OMMHAIOTh yBa-
rol0 06MesKeHi JII0IChKMIL Uac i CIPOMOsKHiCTbh. CBiT, 6araTuit
Ha JaHi, MOXXe BMUIABaTH, HiOM TUCSUOJITTS BXKe 3a POTOM.
AJle HeBNOPSIAKOBAHI JaHi — lle He 3HAHHS, a CyJacHUIi
3B'I30K MiCTUTh MOTEHIIial SK IPOCBIllaTH, TaK i 36MBaTU
3 na”TenuKy. CKiIbKY 4acy IepeciyHa JI0JVHA MOXe IpU-
Oty mosituni? Miporo Toro, Ik HaceJleHHSI 3pOCTae€, a
CBiT CTa€ CKAAHIIIMM, SK CYCITJIbCTBY MOCTauaTu iHAMBIi-
JIOBi MpaBUIbHY iHGOPMAIIil0 IJIsI YXBaJEHHS TMOTITUYHUX
pinreHs i 36epeskeHHs cBo€i cBoboaM? [IpobieMa He y IIBUI -
KOCTi TIOpOMKEHHsI Uy IepeqaBaHHs OiTiB cMpUX TaHUX 3a
cexyH/y. BoHa 1exknTh Ha Kyay GyHIaMeHTaIbHIIIOMY piBHI
TAyMadeHHs ¥ po3yMiHHS. 3a KiJibka POKiB, MOKIMBO, CTaHe
peaibHMM TPAKTUYHO MUTTEBUIT pedepeHayM 3 6araTboxX
MOJTITUYHNX MMUTaHb. Lle Mir 61 6yTH TexHiuHMIT TPiymMd i cy-
crijibHa KaTacTpoda, SKOY HeCTabiIbHICTb ITOCTasIa 3 MUTTE-
Boi my6s1iuyHOi peakirii Ha He M0 KiHIIS 3pO3yMiJli CITpaBu, IO-
CUJIeHOI MBUAKUM 3BOPOTHUM 3B'sI3KOM. PO3/ISTHBMO Jesiki
3 MOKJIMBUX HebesIek. SIK BUIIIIaTUMe TepUInii BeJIuKuit
TeJeBi3iliHUI Temaror mo6u po3mnofminy yacy? SIK BiH BMUKO-
pHUCTae TaKi AOJATKOBI MOKJIMBOCTI CyyaCHOTO 3B'S3KY, SIK
NPakTUYHO MUTTEBUI 3BOPOTHMIA 3B'5130K? Koy Tesieekpan
i3 HaJIeXKHMMM CEHCOPHUMM BiJUYTTSMM 3MOXKe 300pasuTu
60ca 3a 0ro CTOJIOM i3 UepBOHOTO JAepeBa (3a ABi TucIYi
MWWIb 3BifcK), SIKMIt 3BiIJIbHSIE UM KapTa€ CBOTO MpalliBHMKA
1 3MYIIy€ 710T0 MOYYBaTUCS TaKMUM JKe MaJiiM, a 10T0 A,0J10-
Hi — TakMMM X BOJIOTMUMMU BiJi TIOTYy, HAue TOV CUAUTH i3
HUM B OJHiVi KiMHaTi? Konu cTraHeTbhcs Iepiinit 3aKOJOT
nIo6u posmoniny uyacy? OpcoH Benic 6yB 6/M3bKUit 10 1IbO-
ro B TPUILATHUX i3 AOBOJIi BAAJIOW pajiionaHikow. HuHimHi
TEeXHiKM KOHTPOJII0 Haj, HATOBIIOM MOTPEOYIOTh (i3myHOI
6/M3bKOCTI. UM y «IIpeKpacHOMY HOBOMY CBiTi» MM Bce IIie
BB)XaTMMEMO HATOBIIOM BEJMKY KiJIbKiCTh IIIIBHO 30UTHUX
yofneit, a Ui eeKTUBHIMMMU GYIyTbh PO3Pi3HEHI HATOBIIH,
10 B3a€EMOJiIOTh 4epe3 TeseBi3iliHi KOHCOJi i [il0Tb Ha
BEJIMKUX TEPUTOPiIX? My BXOOMMO B 10Oy BEIMKNX OAHKIB
JaHMX i MacoBOro 06po6IeHHST faHMX. JIMIIAETHCS Iie 6araTo
TEeXHIUYHUX TPO6JIeM, siki TpebGa po3B'sa3aTH, ajie BOHU He3Ha-
YHi TTOPiBHSIHO i3 COLiOTEXHIUHMMM MPOOGIEeMaMy MPOEKTY-
BaHHSI OpraHisalliif Ijs cBiTy, 6araToro Ha maHi. K0 Mu
XOUeMO YHUKHYTU OPTaHi3aliiiHMX KOIIMapiB, 3MaJlbOBaHUX
y 6i6stioTerri Bopxeca uu cymoBux 3anax Kadku, My Mycumo
TIOJTTIIINTY Hallle TTPOEKTYBAHHS ¥ PO3YMiHHS JIIOJMHO-Ma-
MIVMHHUX OpraHi3aiiii. Bimmosini iexkaTs paziie B TOMY, 00
HaBYaTy JIIOAVHY OGPOOJATY MaHi B Kpally i JOpeuHilry
indopmaiiito, HiXX y TOMY, 1106 3pi3aTy MiKPOCEKYH/IM 3 Yacy
06po6ieHHs1. CaiiMOH TIPUITYCTUB, 10 pobOTa Haf, Ha MO3ip
HEMpPaKTUYHUMM TIPOo6IeMaMi, IK-OT IIPOTrpaMoIo IJis TPy
B IIax} Ha PiBHi yeMITioHa, MOKe AATU HaM IiHHi OCSISTHHS
Ta BaXKIMBi 3aCTOCYBAaHHS. S MOTOIKYIOCS 7 XOTiB 6 pO3IIN-
PUTH Jioro 3ayBaru. Mu MycuMo 3HaTy Gifblie mmpo cebe sk
PO OIpallbOBYBAUiB JAHUX i TUX, XTO YXBAJIOE PillleHHS;



As one example, we could wire the chess boards at all chess
clubs and sensitize the chess pieces so that a computer could
immediately record each game played. Someone who knew
the right questions to ask could extract information and then
destroy the data, in case retrieval and storage costs exceeded
the expected value of keeping the raw data.

As a second illustration, a way to charge people far more
equitably than at present for automobile driving and parking
would be to attach a small transmitter to each car and have
a central computer bill the owner every month according to
times spent in various zones. These data would also permit
study of traffic movement and driving behavior, although
many of us might argue against having Big Brother keep track
of every move of our personal cars.

I think that Simon's interest in chess games and artificial
intelligence is legitimate and terribly important, but it omits
social intelligence, which may be extremely different from
individual intelligence. It may be easier to build an artificial
player in some social situations involving pure competition
than an artificial player for chess. How do you construct a
nice guy? How do you construct a stable individual? Artificial
players with these properties in social situations do not have
to be terribly bright to be reasonably effective. I would like
to suggest that our organizations and many of our activities
be looked at as experiments. We must work out how to make
on-line observations with computers and still preserve indi-
vidual freedom and privacy. If we do not, we run the extreme
risk of never learning enough about ourselves and our orga-
nizational abilities to be able to cope with the complexities of
the world ahead. The generation and transmission of raw data
with speed and economy provides twentieth-century man
with the necessary conditions for survival. The conditions are
not sufficient, however, without man's studying himself. The
new technology has provided us the needed medicines, but
we must be our own doctors.

SIMON. I am very much in accord with Shubik's final sugges-
tion that the big job ahead is to use the new information-
processing technology to understand ourselves better. On the
question of whether a human being is a serial processing
device, the lesson I drew from Shubik's counterevidence was
that clearly I was not saying enough per minute to load his
channel! By the way, I am obviously not a Biblical scholar or
I would not have used the particular definition of "knowing"
that I did.

I'would like to express rather sharp disagreement with Shubik
on the Orwellian tones of some of his remarks. I think he un-
derestimates human beings as receivers of information. Even
before television, we lived in an environment of information
mostly conveyed by our neighbors, including some pretty tall

21

ajie 3HaHHS PO cebe KOIITOBHE. Y JII0eil HeEMa€e MibSIp/IiB
JIOIVMHO-TOIMH, 06 BUTPayaTy iX HA KOHTPOJbOBAHI eKc-
nepumMeHTH. IIpoTe eleKTpoHHa A00a ae HaM MPUCTPOI,
o6 croctepiratul 3a o600 B [ii.

SIK oiMH MPUKIAA: MY MOIJIM O ITiJT'€ JHATYM IIAXOBi TOIIKY B
yCixX aXoBMX KIy6ax i 06JagHaTV JaTYMKaMy I1axoBi ¢iry-
pH, 106 KOMIT'IOTep Mir HeraifHo 3armcyBaT KOKHY 3irpaHy
nmapriio. Toit, XTO 3HAB 6M, SIKi MUTAHHS CTABUTHU, MIr OU
BUIOOYTH iHpopMallito, a TOMi SHUIIUTY JaHi — Ha BUMAIOK,
SIKOV BUTPATM Ha TIOIIYK i 306epiraHHs MmepeBUINMIN OUiKy-
BaHy LiHHICTh yTPUMAaHHS CUPUX JaHUX.

Sk mpyra imocTpariisi: crioci6 6paTu 3 Moaelt Kyay cIiipaBe-
IJTUBIIIIe, HIX Terep, IJIaTy 32 BOAiHHS aBTOMOOI/S i1 TTapKy-
BaHHSl — lle MPUKPINUTY OO KOKHOI MaIlVHM HeBeIUKUit
nepenasay i JOPyYUTH LIEHTPaAbHOMY KOMII'IOTEPOBI IOMi-
CsILIST BUCTABJISITU BJIACHMKOBI paxyHOK BiATIOBiZHO [0 4acy,
MpOBeJieHOTOo B pi3HMX 30Hax. Lli maHi TakoX ganu 6 3mMory
BMBYATU PyX TPAHCIIOPTY ¥ BOZLICbKY MOBENiHKY, — XO4a
6araTo XTO 3 HaC, MOKJIMBO, 3aIlepeunB Oy MPOTH TOTO, 106
Crapumit BpaT cTexkuB 32 KOKHUMM PYXOM HaIlIUX OCOOUCTUX
aBTOMOOiJiB.

T'apato, CaiiMOHIB iHTepecC 4O IAaxXOBUX MapTiii i UITYYHOTO
iHTe/JIeKTy JIeTITUMHMIT i CTpallleHHO BaXXIMBUiL, ane BiH
OMMHA€E CYCHiJIbHUI iHTEJeKT, KUl MoOXe HaA3BUYAHO
BiIPi3HATUCS BiJ iHAMBiAyanbHOTO. YV AESKUX CYCHIIBHUX
CUTYaIlisIX, IO Mepe10avaloTh YUCTY KOHKYPEHIIiio, To6yIy-
BaTy IITYYHOTO TPaBIsl, MOXIMBO, JIETIIe, HiX IITYYHOTO
rpaBlis B MIaxy. SIK CKOHCTPYIOBATY «XOPOIIOT0 XIOMIIsi»? SIK
CKOHCTPYIOBATHU cTabinbHOro inausiga? LITydHUM IpaBIsiM
i3 UMMM BIACTMBOCTSIMY B CYCITUTBHUX CUTYAIlisIX He KOHYe
OyTU CTpaIleHHO TSIMYIIMMMU, 1106 OYTU MOBOJI mieBuMM. 51
XOTiB OM 3alpOTNIOHYBaTM OVMBUTUCS HA Halli opraxisamii i
6araTo 3 HaMMX BUJIB JisUIbHOCTI SIK HA eKcriepuMeHTn. Mu
MYCUMO 3'SICYBaTH, SIK POOUTU CIIOCTEPEKEHHS B PEKUMI pe-
aJTPHOTO Yacy 3a JOTIOMOTOI0 KOMIT'I0TePiB i Bce X 36epiratu
cBOGOAY i1 MPUBATHICTb 0CO6U. SIKIIO MU LILOTO He 3pO6UMO,
MM HapakaeEMOCS Ha KpaiiHiii pU3UK HiKOJM He Hi3HATUCS
JOCTaTHBLO IPO cebe i cBOi opradisaliiiHi 3mi6HOCTI, 1106
6yTU CITPOMOKHUMM AT Pagy CKIaTHOLIAM MPUiIeNIHbO-
ro city. [TopomkeHHs Ji nepegaBaHHs CUPUX SAHUX LIBULIKO
I €eKOHOMHO Ia€ JIIOOVHI ABaALSTOr0 CTOJITTS HeoOXimHi
YMOBM [isI BYOKMBaHHS. IIpoTe 1i ymMOBM HenocTtaTHi 6Ge3
TOro, 106 JIOAMHA BMBYaia camy cebe. HoBa TexHoJOris
3abe3mneunsia HaC MOTPiOHMMM JTikaMu, ajie My MyCUMO 6yTH
BJIACHMMM JIiKapsIMMU.

SIMON. § 1[iIKOM 3rojleH i3 3aBepIIaJIbHOI0 MPOIMO3ULiEI0
llly6ika, 10 BenMKe 3aBIAHHS TOTepeNy — BUKOPUCTATU
HOBY TEXHOJIOTiI0 OIpallloBaHHs iHdopMmallii, 1mo6 Kpaiie
3po3ymiTu cebe. lllogo MUTaHHS, UM € JIIOOUHA IIPUCTPO-
€M TIOCJIiIOBHOTO OOpOGJIEHHS, TO YPOK, KUl S BUCHYBaB
i3 kouTpaprymenty llly6ika, Takuiti: BOueBUIb, SI TOBOPUB
HEJJOCTaTHBO 6araTo 3a XBWINMHY, 00 3aBaHTAXUTH OTO
kaHas! Jo peui, 1 BoueBMIb He 6ibirie3HaBellb, 60 iHaKIIe He
CKOPUCTABCST 6 TMUM O3HAUEHHSIM «3HATU», SIKUM CKOPUCTAB-
csl.

S xoTiB 6M BMCIOBUTU OOBOMI pisKy Hesromy 3 Illy6ikom
00 OPBEJIIiIBCbKUX TOHIB JesIKMX 1ioro 3ayBar. ['ajato, BiH
HEeJIOOLIiHIOE JIIOAVHY SIK oTpuMyBada iHdopmariii. Ille mo
TenebaueHHSI MM KUY B CepeloBMINi iHopmariii, mo ii
NepeBayKHO JOHOCW/IM Halli Cyciiu, — 30Kpema i unMMannx



tales. We acquired a variety of techniques for dealing with
information overload. We know there are people who can talk
faster than we can and give us an argument on almost any
topic. We listen patiently, because we cannot process infor-
mation fast enough to refute them; that is, until the next day,
when we find the hole in their argument. A relevant rule that
my father taught me was, "Never sign in the presence of the
salesman.” By adopting such rules and their extensions, we
allow ourselves the extra processing time needed to deal with
the information overload. I am not really worried about Big
Brother booming over the airwaves. I think that at all levels
of intelligence, human beings have common sense protecting
them from the worst features of their information environ-
ment. If information overload ever really gets the best of me,
my last resort is to follow the advice of Gertrude Stein in the
opening pages of The Autobiography of Alice B. Toklas. "I like
a view, but I like to sit with my back turned to it."

DADDARIO. During this interesting exchange, we have seen
some harsh sniping by Shubik, and a charge by Deutsch that
Simon has been a little too simple! We now come to the
question period, if Martin Greenberger will take the podium.
GREENBERGER. In the interests of efficiency, I shall group
the questions. The first set of three should have special
interest to Congressman Daddario, as well as to Herbert
Simon. William Moore asks if restricting scientific research
and thereby slowing down the process of change would not
have the good effect of reducing disruption and social revolt,
as alleged by historian Arnold Toynbee. Quentin Ludgin,
a laboratory chief at the Bureau of the Census, inquires
whether Simon's opposition to premature early-warning
methods recognizes the possibility that the ecology may be
endangered by rapid and soon irreversible changes. Is not an
early-warning network desirable? Phil Hirsch, Washington
editor of Datamation, wonders if technology does not carry
an inherent probability or certainty of danger, given its pre-
sent development and rapid advance. Should not information
scientists and technicians, as citizens and taxpayers, apply
their expertise to this problem, even if it means expressing
controversial opinions?

DADDARIO. Iwould answer the first question in the negative.
We should not restrict scientific research, or we would cer-
tainly have a sterile society which is unable to cope with its
complex problems. Combining the next two questions, could
our technology become irreversible, does it carry dangers,
and are we doing enough? I would say we are not doing
enough. There is a risk that some of the tendencies becoming
set in our environment are so subtle and complicated that
they could in fact be irreversible and difficult to determine
until they are exceedingly dangerous. The answer is to do
more than we are: establish within our society the capability
to anticipate these dangers, develop mechanisms to cope
with them, and make positive rather than negative the results
of our technical and scientific society to meet the challenge.
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mobpexeHbOK. My Habynyu pi3HOMaHITHMX TEXHIiK HaBaTu
paay iHpopMarliiiHoMy repeBaHTakeHHI0. My 3HaEMO, IO €
JIIOM, SIKi MOXXYTb TOBOPMUTM IIBMJAIIE 3a HAC i BMOYIyBaTU
aprymMeHT Maibke 3 Oymb-skoi Temu. Mu Tepruisde ciayxXae-
MO, 60 He MOKEMO OTPallbOBYBaTH iHGOPMAIIil0 TOCTaTHBO
MIBUAKO, 106 iX CIIPOCTYBaTH; TOOTO ask OO HACTYITHOTO
JIHSI, KOJIM 3HaXOAMMO AipKy B iXHbOMY aprymeHTi. [lopeuHe
MpaBWIO, SIKOTO HaBUMB MeHe 6aTbko, 6y/10 Take: «Hikommu
He MiANuCyil y OPUCYTHOCTI MPOAABLST». YXBAIIOIOUM TaKi
MpaBwWIa Ta iX pO3MIMPEHHS, MY JAEMO CO0Oi TOV JOTATKOBMIL
yac Ha 06po6IeHHs, KMt oTpibeH, 06 matu pamy iHbop-
MaliiiHOMy IlepeBaHTasKeHHI0. Sl HacIpaB/i He TIepeiimMmaocs
Crapmium Bpatowm, 1o rpumuts 3 edipy. 'agaio, 1m0 Ha BCix
PiBHSIX iHTeJIeKTY MIOAVHY 3aXUILA€E 300POBUIL Iy3[ Bif, Hail-
ripmmx puc ii iHpopmariiiiHoro cepegosuina. SIkmo indop-
MalliliHe TlepeBaHTasKeHHST KOJMCh Taky Bi3bMe HaJli MHOIO
ropy, Miil OCTaHHili MOPSATYHOK — CKOPUCTATUCS MOPagoio
Teprpyau Craii i3 nepmmx cTopiHok «ABTo6iorpadii Emic B.
Toxkacy: «S 1106110 KpaeBUI, ajie JIO/II0 CUIITH CIIMHOIO 10
HbOTO».

DADDARIO. ITix yac 11bOro 1ikaBoro 06mMiHy My 6a4miIu Tpo-
XU TOCTPUX MIMMIbOK Bif llly6ika 71 sakup [oiiua, 1o CaiiMoH
OyB menio HaaTo mpocTtuii! Termep My MepexoaumMo 0 mepio-
Iy 3alUTaHb, K10 MapTid [pin6eprep Buiife Ha TPUOYHY.
GREENBERGER. B inTepecax edeKTMBHOCTI SI 3TPYITyIO 3au-
TaHHs. [lepia Tpiiiliss Ma€ CTAaHOBUTU OCOOIMBUIL iHTEpec
IJ1s1 KoHrpecMeHa anamapio, a Takoxk gjis T'epbepra CaitMo-
Ha. Binbsim Myp 3anuTye, um He gaio 6 06MeskeHHSI HaYKOBUX
IOCTiIkKeHb — a OTKe, YIOBiIIbHEHHS IIpoliecy 3MiH — [I0-
6poro eexTy 3MEHIIIEHHS PO3JIaay i CYCITiIbHOTO GYHTY, SIK
1€ CTBEPIKYBaB icTOpUK ApHosby ToiiH6i. KBeHTiH JlamkuH,
KepiBHUK JlabopaTopii B Bropo mepemnucy, I[iKaBUTbCS, UM
BpaxoBye CaliMOHOBe HeCIIPUITHSTTS TepeuacHUX MeTO/IiB
PaHHbBOTO 3aCTepesKeHHS TY MOX/INBICTb, L]0 €KOJIOTisl MOsKe
ONMHUTHUCS TIiJ 3arp0o3010 uepe3 IBUAKI /i HeBAOB3i HE3BO-
poTHi 3minu. Xi6a Mepeska paHHbOTO 3aCTEPEKEHHS He 6a-
skaHa? @in lipi, BalIMHITOHCbKMI peakTop «JlaTaMeiiHy,
3aMuUTY€, UM He Hece TeXHOJIOTis BHYTPIlIHbOI IMOBipHOCTI
a60 IMeBHOCTI He6e3IeKM 3 OMISIAY Ha i HMHILIHI pO3BUTOK i
cTpimMKmit moctym. Xiba HAYKOBIIi 7 TeXHiKM B ramysi iHop-
Mallii, SK rpoMaisHM ¥ IUIATHUKU TOJATKIiB, He Maiau O
3acTocyBaTH CBiit ax mo 1iei mpobsemu, HaBiTh SIKIIO IIe
03Hava€ BUCIOBIIOBATY CyIepewINBi JYMKU?

DADDARIO. Ha mepiie 3sanuTaHHs s BiZITIOBiB 61 3aIlepeyHo.
Ham He ¢t 06MeskyBaTH HAayKOBi TOCTiIKeHHS, iHaKIIe MU
HaIreBHO MaTUMMeMO 6e3IUTiIHe CYCIiIbCTBO, He3gaTHE IaTu
pagy cBOiM CKIamgHMM IpobiemMam. IToemIHYIOUM HACTYITHI
JIBa 3aIMTAHHS: Y/ MOKe Hallla TeXHOJIOTiS CTaTy He3BOPO-
THOIO, U/ Hece BOHa He6Ge3IeKu i U1 poduMO MU JOCTaTHHO?
S ckasaB 6u, 1110 MM POOGMMO HEAOCTATHbO. [CHYE PU3UK, 1110
IlesiKi 3 TeHIeHIIi, SIKi 3aKPiIlIIOI0THCS B HAILIOMY CepeioBU-
11i, Taki TOHKI ¥ CKJIaHi, [0 MOXKYTb HACIpPaBi BUSIBUTUCS
HEe3BOPOTHMMM ¥ BaXKKO BM3HAUYBAaHMMM, TOKU HE CTAHYTh
HaI3BMUAiHO Hebe3nmeuHuMu. Bigmosigb — pobuTy 6inbiie,
HiXK poOGMMO: CTBOPUTM B HAIIOMY CYCIiJIbCTBI CIIPOMO-
SKHICTD Tlepef6avaty 1ii HeGe3rmeKy, BUPOOUTU MeXaHi3Mu,
mo6 JaBaty imM pagy, i 3poduTH pajlie MO3UTUBHUMMA, HiK
HeraTMBHMMM, pe3yJIbTaTy HAIIOTO TEXHIUHOTO /1 HAYKOBOTO
CYCIIi/IbCTBA B TTOJIOIAHHI IIbOTO BUKJIUKY.



SIMON. My answers are very nearly identical with Congress-
man Daddario's. I do not think we should or can restrict
scientific research. A number of our problems are going to
be solved only if we have more knowledge, not less. Whether
an early-warning network is desirable depends on what is
meant by such a network. With the large number of people
in our country knowledgeable about large numbers of things,
we already have an early-warning network. The real problems
are the bottlenecks of attention. How do you get knowledge
to the appropriate points in the network? How do you decide
which of two things is more alarming? I think information
technologists have the same responsibility that all knowl-
edgeable people in a democracy have: to devote some time
and energy to understanding and trying to explicate the
social significance, importance, and possible consequences
of things about which they are knowledgeable. A good many
people with whom I am acquainted do devote a considerable
part of their energy to this kind of activity. In fact, I believe
that is one of the important things this whole series of lec-
tures is about.

GREENBERGER. The next question is from Stephen J. Tauber,
chief of the Information Sciences Section of what he calls
"Branscomb's Executive Embalming Service,” namely the Na-
tional Bureau of Standards. He asks if the information supply
and demand problem really is not one largely of an ever-
increasing demand function and a time lag in the supply
function before the new equilibrium can be established. Also,
William M. Hornish, a manager at Western Union, inquires
how information can be organized so that its use is meaning-
ful to our individual experiences.

SHUBIK. It is again the problem of what we mean by "infor-
mation." People who insist on mistaking raw data for infor-
mation see the demand for information as getting bigger and
bigger. Some retailers, for example, suggest putting a card
on every dress to obtain immediate notice of stock-out. It is
easy to obtain new stacks of data; but what is often forgotten
is how to analyze the extra data. I will tell a story that is
germane. It is the story of the owl, who is regarded as the
wisest beast in the forest, and the centipede, who comes to
the owl with ninety-nine sore feet and asks, "What am I going
to do?" The owl looks at the centipede and says, "It is simple.
You walk an inch off the ground for the next two weeks."
The centipede thinks about it and becomes convinced that
sure enough, it would give its pads time to heal. Then the
centipede says to the owl, "How?" and the owl replies, "I have
solved your conceptual problem. Don't bother me with the
technical details.” This is the fundamental dilemma of data
generation in our society. We are too ready to request a big
sample without worrying about how to analyze it. That is a
technical detail.

GREENBERGER. Perhaps Mr. Hornish's question was asked in
the spirit of the owl and centipede story. Simon spoke of the
need for computers to organize, filter, and make information
more meaningful and easier to digest. Mr. Hornish may be
seeking further advice on what really can be done to help the
busy executive with his scarcity of attention. Simon. I think
that is at the very heart of the question. As long as we use
the vast power of computers to spew out data in forms which
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SIMON. Moi BifMnoBizi Maiike TOTOXHI BiZIMOBiIsIM KOHTpe-
cMeHa Jagnapio. 51 He BBaXkalo, 110 MM MOBMHHI UM MOXXEMO
06MesKyBaTy HayKOBi HOCTiIKeHHs. HU3Ky HalmX mpobiem
OyzIe pO3B'SI3aHO JIMIIE TOMi, KOIY MU MaTUMEMO OiJbIie
3HAHHS, a He MeHIe. Yy 6askaHa Mepeska paHHbOTO 3acTepe-
SKeHHSI — 3aJIeKUTh BiJl TOTO, 110 MaTy Ha yBasi Mif Takow
Mepexkero. Maroum B Hallilt KpaiHi BeJIMKy KibKiCTb JI0fei,
06i3HaHMX 3 BEJIMKOIO KiJIbKICTIO peueii, My BjKe MaeMO Me-
PEeXy paHHBOTO 3acTepeskeHHs. CIIpaBXHi MpobaeMu — 1ie
BY3bKi MicClisl yBaru. SIk JOHeCTM 3HaAHHS 10 HAJTESKHUX TOUOK
Mepexi? SIK BUpimmTH, sKa 3 ABOX peueli TpuBoskHima? l'a-
Jaro, iHdhopMalliiiHi TeXHOJIOTY MaIOTh TOW caMuii 060B 'I30K,
mo ¥ yci o6GisHaHi JIOOM B OEeMOKpATii: IPUCBIYYBATU
TPOXM Yacy ¥ eHeprii Tomy, 06 PO3YyMIiTHM i1 HaMaraTucs
PO3'SICHIOBATU CYCIi/IbHY 3HAUYIiCTh, BASKIMBICTh i MOXIMBI
HACJTigKY TUX pedeit, Ha IKMX BOHU 3HAIOTbCS. UMMaio Moix
3HallOMMX TaKy IPUCBSIYYIOTh 3HAYHY YaCTUHY CBO€EI eHeprii
TaKiii AisIbHOCTI. ByiacHe, s TepekKOHaHMIA, 1[0 caMe TIpo 1ie
1 i1eTbCsI B yCbOMY IIbOMY LIMKJIi JIEKITiiA.

GREENBERGER. HactynHe 3anuTaHHs — Bif CriBeHa [IXK.
Tayb6epa, kepiBHuKa Cexiii iHopMalliiiHX HayK TOTO, IO
BiH Ha3MBa€ «O6AIb3aMyBabHOI CIYKOO0I0 ISl KepiBHUKIB
Bpenckoma», To6To HallioHasbHOro 610p0 cTaHmapTiB. BiH
3aMUTYyE, UM He € mpobieMa MOMUTY it mporo3utii iHpopma-
1ii mepeBaxkHO MPo6IeMOI0 (DYHKIii TOMNUTY, IO HEBIMHHO
3pocTae, Ta 3ami3HeHHs (QYHKINI TMPOIMOo3ullii, mepr Hixk
MO’Ke BCTaHOBUTUCSI HOBa piBHOBara. Takox Binbsim M. Top-
Hilll, MeHeKep y «BecTepH IOHIOH», 11iKaBUTbCS, SIK MOXKHA
BIIOPSIIKYBATH iHGOpMaIlilo Tak, mo6 ii BUKopMCTaHHS OyII0
OCMMCJIEHUM I[OJ0 HAIIIOTO iHAMBiAYyalbHOTO AOCBIIY.
SHUBIK. Ile 3HOBY X Taku ITpobyiemMa TOro, M0 MU MaEMO
Ha yBasi miJ «iHdbopmaiiieio». Jltoau, siKi BIepTo IUIYTalOTh
cupi gani 3 iHdopmaiiielo, 6ayaTh MONUT Ha iHboOpMAIil0
memani 6imbmiMmM. Jlesiki po3apibHi TOprosili, HaNpUKIIam,
MPOIIOHYIOTh YiTUIATK HA KOKHY CYKHIO KapTKy, 1106 ofpasy
OTPUMYBAaTH MOBiLOMJ/IEHHS IIPO BUUEPIIaHH 3amnacy. Jlerko
po3106yTH HOBI CTOCU IaHMX; ajie YyacTo 3a6yBaloTh PO Te,
SIK 1Ii OJATKOBI JaHi aHami3yBaTu. Po3moBiM lopeuHy icTo-
pito. Ile icTopisi Mpo COBY, SIKy BBaXKalOTh HalipPO3yMHIlIUM
3BipOM Yy JIici, i COPOKOHIKKY, SIKa MPUXOAUTh A0 COBU 3
JleB'SSHOCTA [eB'SITbMa HaTPYyI)KeHVUMM Hi’KKaMM ¥ 3alUTYE:
«lllo meHi pobutn?» CoBa OUBUTHCS HA COPOKOHIKKY It
kaxe: «Ile npocTto. HacTynHi ABa TVXXHI XOAM Ha [IOMM Hap,
3emieto». COPOKOHIKKa OOMipKOBYE Iie ¥ IMepeKOHYEThCS,
IO Tak i crpaBfi ii MoaylIeuky MaTUMYTh Yac 3aroiTUCS.
Toxi cOpoKOHiXKKaA NMUTA€E COBY: «SIK?» — a coBa BiJTOBiaE:
«$] po3B's13aj1a TBOIO KOHIIENITYaIbHY IMpobeMy. He kiormoun
MeHe TeXHIYHMMM noapobutismu». Lle i € pyHmamMeHTa bHA
JujiemMa IOPOJyKeHHS JaHUX Y HAIIOMY CyCHilbCTBi. My HaJ -
TO OXOUe 3aMOBJISIEMO BeJIMKY BUOipKY, HE TypOYIOUMCh PO
Te, sIK ii aHasisyBaTh. Lle TexHiuHAa TOAPOOUIIS.
GREENBERGER. MoxnuBo, nmuTaHHs mictepa l'opHimia 6y1o
TocTaBJieHe B IyCi icTopii mpo COBY ¥ COPOKOHIkKY. CaliMOH
TOBOPUB PO MOTPe6y B KOMIT'I0TEPAX, SIKi BIIOPSIAKOBYBATHU -
MyTbh, GiNBTPYBATUMYTh i POOUTUMYTH iHPOpPMAIIiI0 OCMU-
CJIEHILIOI Ta JIEeTIIO [/l 3aCBOE€HHA. MOXINBO, MicTep
TopHiln 1mrykae ganplioi mopajy MOA0 TOrO, 0 HacIpaBni
MOYKHA 3pOOUTH, abU TOTIOMOTTHM 3aK/IOIOTAHOMY KepiBHU-
KOBi 3 jioro medinurom yBaru. CajiMoH. I'agaro, 11e B caMiit



human beings then have to process extensively, we obviously
are not using that capacity very intelligently. Each step we
take, on the other hand, toward making computers able to
carry out the kind of processing, analysis, and condensing of
data that is called "thinking" in people, the more people and
computers will be able to work in fruitful symbiosis.

GREENBERGER. The next question is from Professor Eliezer
Naddor of The Johns Hopkins University, and is really an
assertion rather than a question. He states that computers
should not be programmed to make decisions, but only to as-
sist humans make better decisions. Hence, he disagrees with
the 1975 goal to have a computer be world chess champion,
preferring the goal of having a computer assist Herbert Simon
to become champion.

SIMON. I should enjoy being world chess champion, but the
joy would be tarnished if the computer had to stand at my
back while I was playing. The national goal of developing
a computer world chess champion would force us really
to discover some fundamental things about how human
beings think and solve certain classes of problems. The
reason for setting the task is to permit the needed research
and investigation.The sweeping statement that computers
should not make decisions baffles me very much indeed.
Whenever I fly into an airport nowadays, I ask myself whether
the plane is being landed by a pilot or computer. I hope it is
being landed by a computer, but I suspect it is being landed by
a pilot. When it affects my personal safety, [ want computers
to make all decisions they can make better than men.

GREENBERGER. The final question is from David Foster,
who is a program ming analyst with the General Electric
Information Networks Department. He requests comment on
Marshall McLuhan's thesis that the growth of information
technology, as opposed to mechanical technology, is causing
a trend away from narrow specialization toward more gener-
ality and synthesis.

DEUTSCH. My impression from the history of science is that
periods of cross-disciplinary work tend to alternate with
periods of advance in special disciplines. I do not think the
coming of computers will change that. To insist only on cross-
disciplinary activity might require that every specialty slow
down its advance to the speed of the rest of the regiment. This
is the demand of the humanist who would have everything
be intelligible to every well-educated man. Within a special-
ization, on the other hand, the problems that can be solved
with the intellectual resources of that field alone tend to get
solved relatively soon, and then the field becomes stagnant
until somebody brings in additional information from some-
where else. Then new questions get asked, new resources are
applied, and there is another creative period, either in the
old field that has somewhat changed or in a new field at
its border. The alternation between specialization and cross-
disciplinary work re minds me of the process of breathing
out and breathing in. They are part of the same long-term
production cycle of knowledge, even though they may extend
over generations of scientists.
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cepleBMHI NUTaHHS. JOKM MU BUKOPUCTOBYEMO BeJIMUE3HY
MOTYTY KOMIT'I0TepiB Ha Te, 1106 BMBepratu AaHi y hopmax,
SIKi JIIOIM TTOTiM MYCSITh PETETbHO 0OPOGIISITH, MY BOUEBU/Ib
He BMKOPUCTOBYEMO 1[I0 TIOTYTY JIyke po3ymMHO. HaTomicTb
110 6y1MKye KOKeH Halll KPOK ITiJBOJAUTb KOMIT'IOT€PU [0 TO-
r0, 1106 BOHM MOT/IY BUKOHYBATH TO¥ Pi3HOBU/L, 0OPOGIIEHHS,
aHasi3y § 3TylleHHs JaHUX, SKUii y JIIoAel 3BeThCsl «MUCTIe-
HHSIM», TO GiJIbIII€ JIIOAM 1 KOMIT I0TEPU 3MOKYTh ITPAIIOBaTU
B ILTiZHOMY CMMOi03i.

GREENBERGER. HacTymiHe 3anuTadHsI — Bifg mpodecopa Emi-
esepa Hagpopa 3 YHiBepcuTeTy [IxkoHca l'onikiHca, i 11e pajiie
TBEp’KeHHS, HiXX 3alTuMTaHHS. BiH 3asBsi€e, 110 KOMIT' IOTEpU
CJTi TporpaMyBaTH He Ha Te, 06 YXBaIIOBATU PillleHHS, a
JuIe Ha Te, O6 AOMOMAaraTu JIASM yXBaJIOBATU Kpalli
pimrenHst. Tomy BiH He TOTOMKYETHCS 3 ILTI0 1975 poky
3pOOUTM KOMIT'IOTEP UEMITiIOHOM CBIiTY 3 IIaxiB, HaZAKOuu
repeBary IiJli MaTy KOMII 10Tep, sikuii fornomoske ['ep6epToBi
CaliMOHY CTaT! YeMITiOHOM.

SIMON. MeHi 6y710 6 IPUMEMHO CTaTU YEMITIOHOM CBiTy 3
HIaxiB, ajie PafiCTh MOThMSIHINA 6, IKO6M KOMII'IOTEp MYCUB
CTOSITM 3a MO€IO CIIMHOIO, TTOKM S Tpato. HalioHasnbHA 1IiTb
pPO3pOOUTM KOMIT'IOTEp — UYEMITiOH CBIiTY 3 IIaxiB 3mMycwmiia
6 Hac MO-CHPaBXKHbOMY BiJKPUTHU JesdKi (QyHAaMeHTaIbHi
peui TMpo Te, SIK JIOAMHA MUCIUTD i PO3B'SI3y€ MeBHi KIacu
3agau. CeHc CTaBUTH 1ie 3aBJAHHS — YMOXKIMBUTYU TOTPi6HI
JOCTiIKeHHST 71 po3Bimkyu. Po3maincre TBepIKeHHS, HiOU
KOMII'FOTepY He TIOBMHHI YXBaJIOBAaTH PillleHb, BEIbMY MEHe
cnaHTenuuye. lllopasy, Konu s1 HUHI NIPUJTITAI0 B aeporiopT,
S 3aIUTYIO cebe, XTO CaIUTh JIITaK — IiJIOT UM KOMIT'I0Tep.
CnogiBatocs, 1110 J10ro caguTh KOMII I0TeD, aJie Mi103PIoio, 1[0
itoro caguth misoT. Konu iifeTbest mpo MO0 0co6uCTy Gesrie-
KY, S XOuY, 1106 KOMIT' IOTepy YXBaII0BaIM BCi Ti pillleHHS, SIKi
BOHM MOXYTb YXBaJIUTK Kpallle 3a JIIOOUHY.

GREENBERGER. OcTaHHe 3anuTaHHs — Bif JleBima @ocTepa,
SIKMI1 € aHaJIITUKOM TIporpamyBaHHs y Bigaini indbopmargiii-
HUX Mepex KommaHii «/IxkeHepan EnekTpuk». BiH mpocuts
[IPOKOMEHTYBaTy Te3y Mapuamia MakiyeHa IIpo Te, 110
3pocTtaHHs iHbopMaliifHoi TexHOJOTii, HAa BiAMiHYy Bim me-
XaHIYHOi, CIPUYMHSIE BifXiJl BiJl By3bKOi cremiamisailii 1o
6i/b1IO1 3ara/IbHOCTI 1 CMHTE3Y.

DEUTSCH. Moe BpakeHHSs 3 icTopii HayKM Take, 1110 repioamn
MiKAVCHUIITIHAPHOI pO6OTU CXWIIbHI UepryBaTucs 3 mepio-
JaMy TOCTYIy B OKpeMUX OMCLUIUTIHAX. Sl He Aymalo, IO
Npuxig KOMII'IOTepiB 1ie 3MiHMUTb. HamonsiraTu auine Ha
MiKIVCHUIUTIHAPHIN Tis/TbHOCTI 03HavasI0 6 BMMaraTti, oo
KO’KHA CIeLlia/IbHiCTh YIOBiIbHMA CBili OCTYI 4O LIBUAKO-
cTi pemrtu mosiky. Lle BuMoOra rymadicra, SIKMit XOTiB 0w,
11106 yce 6yJI0 3po3yMiJie KOKHili JoOpe ocBiueHiit ToauHi. 3
iHIIoro 60Ky, B Mekax crelliasisairii Ti mpo6emMu, IKi MO>KHA
pO3B'S3aTH CaMMMM JIMIIE iHTeJeKTyalbHUMM pecypcaMu
Liel ramysi, CXUIbHI pO3B'SI3yBaTUCS BiTHOCHO CKOPO, i TOA1
rajiy3b CTa€ 3acTilfHOI0, JOKU XTOCh He NIpUBHECEe A0ATKOBY
indopmaiiito 3BigKuch ime. Tofi CTaB/ASITh HOBi 3aMTaHHS,
3aCTOCOBYIOTh HOBi pecypcH, i HacTa€ Iie OAVH TBOPYMUIiL
nepiof, — UM TO B cTapiit ramysi, 1o Oello 3MiHWIacs, Yu
TO B HOBIli rayysi Ha ii Mexi. YepryBaHHs creniasnisaiii i
MiKAVCIUTUTIHAPHOI pOOOTU HAragye MeHi MPOIeC BUIUXY
i BOuXy. BoHM — YacTMHM TOro caMoOro JOBIOCTPOKOBOTO
BUPOGHUYOTO IIVIKITY 3HAHHS, HaBiTh SIKIIO0 MOXYTb MPOCTSI-
raTUCs Ha MOKOJiHHS HAyKOBLIiB.



DINNER DISCUSSION - BeuipHs guckycis

GREENBERGER. A question that I know is bothering some
people concerns the title of Simon's paper, "Designing Orga-
nizations for an Information- Rich World." Did you ever really
get to the subject of designing organiza tions?

SIMON. Well, it is a little like Shubik's story of the owl and
the centipede. I stated the general principles. Anybody who
wants to, can apply them. Seriously, we often ask what infor-
mation the decision maker in an organization should have in
order to make decisions, without considering his limitations
as an information processor and the kind of system he is part
of. In postulating attention as a scarce resource, I do think I
was dealing with a central problem of organizational design.

PECHMAN. Lyndon Johnson, according to the newspapers,
got himself into a position where he did not receive certain
information on developments in Vietnam. How does an exec-
utive ensure that information he does not like to see will still
filter through? Participants: Andrew Aines, Office of Science
and Technology; John Buckley, Office of Science and Tech-
nology; Karl Deutsch, Harvard University; Lincoln Gordon,
The Johns Hopkins University; Nicholas Johnson, Federal
Communications Commission; Anthony G. Oettinger, Har-
vard University; Joseph A. Pechman, The Brookings Institu-
tion; John Platt, University of Michigan; Martin Shubik, Yale
University; Leonard Silk, New York Times (formerly at The
Brookings Institution); Herbert A. Simon, Carnegie-Mellon
University; Joseph Weizenbaum, Massachusetts Institute of
Technology; Martin Greenberger, chairman, The Johns Hop-
kins University.

SIMON. Ido not know any way we can get the President of the
United States to accept information that he really does not
want. But he can organize himself so that he has at least one
information channel from each of the different points of view
on a question. That does not eliminate the problem of getting
information in usable form, given the very limited time at his
disposal. He cannot make the day longer than twenty-four
hours.

GORDON. I suspect Julius Caesar also may have suffered
from listening to only what he wanted to hear. Eisenhower
was a classic example of the screened President, but Lyndon
Johnson was not. I saw something of his working methods
firsthand and had a strong impression that a great deal of
information got to him. Johnson used to take home a vast
stack of reading material. He did not need much sleep, and
would wake up at 5 A.M. for two consecutive, uninterrupted
hours of reading. Whenever one of my memos got to him, he
acted on it the same or the next day.

JOHNSON. In my own personal experience with Lyndon John-
son, I found him to read widely and seek advice wisely. He
would deliberately set up debating societies before him (in
effect) to hear all points of view. He also read outside normal
channels. This is what I do in my own life, and I suspect most
of us do. I sample a wide spectrum of material so as not to
become a prisoner of my own screening system.
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GREENBERGER. [IutaHHs, sike, 51 3HAI0, HEMIOKOITh [IE€KOTO,
CTOCYyeTbCs Ha3Bu pomnoBifi CaiiMoHa — «[IpoeKTyBaHHS
opraHisariii mjsi cBity, 6aratoro Ha iHdopmario». U BuU
B3araji JicTajnucs 1o TeMM MPOEKTYBaHHS OpraHisaiii?
SIMON. Illo X, e Tpoxu Haraaye lIly6ikoBy icTopito Ipo coBy
7 COPOKOHIXKY. S BMK/IaB 3arajibHi npuHuunu. KoxeH, XTo
3axoue, MOXe ix 3acTocyBaTu. Cepito3HO: MU YaCTO 3aIUTY-
€Mo, SIKY iHpopMmalliro Ma€ MaTy TO¥, XTO YXBAJIIOE PillleHHS
B Oprasisailii, mo6 1i pilleHHsT YXBaJ0BaTH, HE 3BaKAIOUM
Ha itoro o6MekeHHsI SIK OTpalboByBaya iHGopmalii Ta Ha
TOI Pi3HOBUJL, CUCTEMM, YACTMHOIO SIKOI BiH €. [TocTynoumn
yBary sik gebiluTHU pecypc, s TaKy rafalo, o MaB CIIPaBy 3
LEeHTPaJIbHOIO TPO6IeMOI0 OPraHi3alliifHOro MpoeKTyBaHHSI.
PECHMAN. JlinfoH [I3KOHCOH, SIK IMcau ra3eTu, IIOCTaBUB
cebe B CTaHOBMUIIE, KOJIM HE OTPUMYBaB MeBHOI iHbopmarrii
npo moAii y B'erHami. Ik KepiBHMKOBiI 3a6e3meunTH, mood
indpopMmaliist, sKoi BiH He Xxoue 6auMUTH, yCe K MIPOCOUYBA-
nacs kpi3b Qinbrp? Yuacuuku: Enppio EitHc, YopaBiaiHHS
HayKM i TexHosorii; [)kon Bakii, YopaBiniHHSI HayKu it Te-
xHouorii; Kapa oy, F'apBapacekuii yHiBepeuteT; JIIHKOIbH
Topnon, Yaisepcuter IxoHca Tonkinca; Hikonac JI>KOHCOH,
denepanabHa KOMicis 3B'a3Ky; Entoni I. ETTinmxkep, TapBapa-
cbKMit yHiBepcutet; ko3zed A. IleumaH, [HCTUTYT BpyKiHT-
ca; [IxkoH ITnatt, Miunrancbkuit yHiBepcuteT; Maptin lly6ik,
€nbcbKuii yHiBepeuret; Jleonapy Cink, «Hpro-Fopk Taiime»
(panime — IHcTUTYT BpyKinrca); lepbept A. CaiimoH, VHi-
BepcuteT Kapueri—-Mesnnona; [Ixko3ed Baiiienbaym, Macca-
YyCeTChbKUII TeXHOJIOriunmii iHcTuTyT; Maprtin Ipin6eprep,
roJyioBa, YHiBepcuret [I)koHca ['onkiHca.

SIMON. I He 3HAIO JXOAHOTO CITIOCOOY 3MYCUTHM TIPE3UIEHTa
Crnionryuenux lllTaTiB npuitHaTH iHbOpMAaIlito, sIKOi BiH Ha-
cripaBzi He xoue. AJjie BiH MOXKe OpraHi3yBaTu cebe Tax, mobd
MaTy MIPUHAMMHI IT0 OMHOMY iH(GOpMallifiHOMY KaHaIy Bif,
KO’KHOI 3 Pi3HMX TOYOK 30py Ha nuTaHHs. Lle He ycyBae npo-
6;leMy OTpMMaHHS iHbopMallii B puaaTHii popmi 3a TOro
BeJIbMU OOMEXEHOTO Yacy, SIKUi € B IOr0 PO3IMOPSIIKEHHI.
BiH He MOXe 3pOOUTH [eHb HOBIIMM 3a ABAILSITh YOTUPU
TOAVHU.

GORDON. ITigo3proto, mio i IOmiii Ile3ap, MOKIMBO, MOTEP-
T1aB Bif| TOTO, 1110 CJTyXaB JIMIIIe Te, 0 XOTiB uyTH. Eii3eHrayep
OyB KIaCHYHMM IPUKIAAOM BiATOPOIKEHOTO MpEe3UIEHTa,
ajye JlingoH IIKOHCOH — Hi. S memio 6auMB 710ro MeTomu
po6OTHM Ha BJIACHI OUi ii MaB CUJIbHE Bpaske€HHSI, IO IO HbO-
To JIOXOOWIo Ayke 6araTo iHdopmartlii. I>KOHCOH 3a3BUYait
6paB J0JOMY BeJIMUE3HY CTOITY MaTepiatiB IJIsl YMTaHHS. BiH
He TIOTpebyBaB 6araTo CHY i TPOKUAABCS O 5-ii paHKy Ojist
IIBOX TIOCIIi/Tb, 6e3MepepBHMX roauH ynTaHHs. [llopasy, Konu
sIKach MOSI 3aIl1CKa JOXOaMa 10 HbOT'0, BiH IisIB 32 HEIO TOTO
3K 260 HACTYITHOTO JTHS.

JOHNSON. 3 MOTO BJIACHOTO OCOOMCTOrO JIOCBiy CITi/TKyBaH-
H4 3 JIinmoHoM JI>KOHCOHOM I BUSIBUB, 1[0 BiH 6araTo 4uTac
1 MyZIpo IyKae mopagy. BiH HAaBMMCHe BIAIITOBYBAB IEPeS,
c06010 (paKTUYHO) AUCKYCiliHI TOBAapUCTBA, 100 MOYyTH BCi
TOYKM 30py. BiH TakoxX umMTaB 103a 3BUUYHMMM KaHaJaMMU.
Came 11e s pOOJIIO Y BIACHOMY KUTTI, i ITi/I03PIOI0, 1[0 TaK
caMo po6uTh GiNMbIICTD i3 Hac. SI TPOOYIO IMPOKMIT CIIEKTP



OETTINGER. By coincidence, Simon's paper and mine dove-
tail very well,® although I happen to have a strong disagree-
ment with him on the desirability of programming chess.
Simon has offered three very deep, important, fundamental
principles that shed light on things I had not perceived
clearly: 1. attention is a scarce commodity; 2. information
technology allows effort to be displaced from possession,
storage, and accumulation of information to its processing,
even if the information is located in the world itself rather
than in the file; 3. filtering and organizing the environment
for persons whose attention is scarce are critical.

It remains for others to apply these general principles to
particular organizations and explore their political and eco-
nomic implications.

WEIZENBAUM. There is a student at MIT currently working
on what it means for a computer to "know." He took a short
story about Mary and Jane being invited to a party. Mommy
said they could go but their three-year-old sister could not.
Mary and Jane are seven and nine years old. The little sister
wants to go, and she cries. Mommy tries to comfort her. That
is the story.

What the student is trying to do is get the computer to
"understand" the story. He is trying to write down all of the
knowledge that the four characters in the story must have to
operate in their tiny little framework knowledge about chil-
dren, parties, and so on. This has already taken about seventy
pages. It is very difficult.

A short time ago Joel Moses wrote a Ph.D. thesis at MIT on
symbolic integration.’ His program can integrate symbolic
expressions probably better than any living mathematician.
Now mathematicians from all over the world write to him
with difficult integrations for his program; sometimes he
finds a mistake in the standard tables. This program has
more "knowledge" about symbolic integration than any single
person and certainly more than its author. But its intelligence
lies within an isolatable compartment of human knowledge.
One can draw very strict boundaries around it and say, "So
what? It knows all about integration, but what else does it
know?" This boundary has to be broken; there are students
working on breaking it; but there is a long way to go yet.
As far as organizations are concerned, I am impressed with
a problem posed by a vice president of General Electric who
complained that he was often put on the spot by not having
information when he needed it. An admiral might call him
about a steam turbine on an aircraft carrier that was six
months late and ask what he was going to do about it. This
would be the first time he had even heard of the contract.
What he wanted was an early-warning system about every-
thing going on in the General Electric Company that might
get to such a point. Well, everything going on in the General
Electric Company is far less than everything going on that the
President of the United States should know about.

SIMON. That vice president did not really want to know about
the problem. He wanted a way of dealing with it. And he
thought the way of dealing with it was to know about it. He
should have told the admiral that he would call him back.
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MaTepiasiB, MO6 He CTaTU OpaHIlEM BJIaCHOI cucTeMu (Biab-
TPYBaHHSI.

OETTINGER. 3a 36irom, momnoBiaps CaiiMoHa it Most y>ke J10-
6pe CTUKYIOThCS,® X0oua s Malo 3 HUM Di3Ky HE3TOHy MO0
JIOLIBHOCTI TporpamMyBaTu maxu. CaiiMOH 3ampoNOHYBaB
TPU Ayke TIUOOKi, BaskIuBi, QyHIaMeHTaTbHI TPUHIIUIN,
SIKi MPOMBAIOTh CBITJIO HA peui, L0 iX 51 He CIpuiiMaB YiTKO:
1. yBara — medinmtHui1 ToBap; 2. iHdopmalliiiHa TeXHOIOTis
Jla€ 3MOTY IepeMiCTUTH 3yCUJIIS 3 BOJIOTiHHS, 30epiraHHs i
HakomMueHHs iHbopmarlii Ha ii orrpaIloBaHHS, HAaBiTh SIKIO
indopMaliist MicTUTBCSI B caMOMY CBiTi, a He B KapTOTelli; 3.
GbinpTpyBaHHS ¥ YIIOPSIAKYBaHHS CepeloOBUILA [JIs JIIOJeit,
yus yBara gedinmrHa, € KpUTUIHUMMA.

[HIIMM MUIIAETHCS 3aCTOCYBATM Li 3arajbHi NIPUHIUIN O
KOHKpeTHMX OpraHisalliit i Joc1iguTy ixHi MoMiTUYHI Ta eKOo-
HOMIYHi HACTigKN.

WEIZENBAUM. OpuH ctygeHT y MTI HuHi nipaliioe Hag TUM,
10 O3Hauva€ Ajisi KOMII'I0Tepa «3HaTu». BiH y3$B KOpOTKe
OIOBiaHHS MPO Te, ik Mepi Ta [I>keiiH 3anpocuiu Ha Bedip-
Ky. Mama ckasasa, 1[0 BOHU MOXYTb ITiTH, a iXHSI TpUpiuHA
cectpuuka — Hi. Mepi Ta JI>keiiH cim i eB'aTh pokiB. CecTpu-
YyKa xoue MiTu i riave. Mama HamaraeTbcs ii BTimmT. Och i
BCe OITOBiTaHHS.

CTyIleHT HaMaraeThCsl 3MyCUTU KOMIT'IOTep «3PO3yMiTI» 1ie
OIOBimaHHS. BiH HaMaraeTbcs 3amMcaTy Bce Te 3HAHHS, SIKe
YOTMPU MEePCOHAXI OMOBiTaHHS MYCSITh MaTH, W00 FisITU Y
CBOiJi KpMXIiTHIN pamLi, — 3HaHHS NIPO OiTell, BeUipKM TOILIO.
Lle Bke 3ab6payio GMM3BKO CiMAecITHM CTOpiHOK. Ile myke
BaskKO.

He tak maBHO [I’xoen Mosec HamucaB y MTI TOKTOpPCHKY
IMCepTalilo Mpo CUMBOJIbHe iHTerpysaHHs.® Vioro mporpa-
Ma BMi€ iHTerpyBaTu CMMBOJbHI BMpasu, MabyTb, Kpaie
3a OyIb-SIKOTO XMBOTO MaTeMaTuka. Temep mMareMaTUKU 3
YCBhOTO CBiTY MUILTYTh 1OMY, HAACUJIAI0UM JIJI51 1iOTO MIpOrpamu
CKJIaAHi iHTerpany; iHOAi BiH 3HAXOAUTH MOMMJIKY B CTaH-
JapTHUX Tabauisx. Lisg mporpama Mae 6iblie «3HAHHS» TIPO
CUMBOJIbHE iHTerpyBaHHS, HiX OyIb-sIKa OKpeMa JIIOIMHA, i
ByKe HATeBHO GiJblile, HiX i1 aBTOP. AJie i1 iHTeIeKT JIEXUTD Y
MesKax i30JIbOBYBaHOTO BifICiKy JIIOA,CbKOTO 3HaHHS. HaBkoo
HbOTO MOXHa IPOBECTU AyKe CYyBODPi Mexi it ckaszatu: «To
i1 mo? BoHa 3Hae Bce MpO iHTerpyBaHHS, aje 1O Ile BOHA
3Hae?» 110 MeXXy Tpeba 3/1aMaTy; € CTyI€HTH, SIKi IIPAII0I0Th
Hap il 371aMoM; asne momnepeny e AoBruil nwigx. o sk
[0 OpraHisarliii, MeHe Bpaswia IpobjeMa, sIKy ITOCTaBUB Bi-
Lenpe3uneHT «/keHepasn EneKTpuK», IOCKapXUBIIUCH, 1O
JIOTO 4acTO 3araHsiM B DIIyXMil KYT TUM, WO BiH He MaB iH-
dopmariii, Koy BoHa 6ys1a oMy moTpibHa. SIkmuiich agmipan
MIir ITOA3BOHNUTY JIOMY PO MapoBy TYpOiHy Ha aBiaHOCII, 1110
CITi3HIOBAJIACS HA ITiB POKY, i 3aIMTaTH, IO BiH 30MPaAEThCS
3 MM pobutu. I e 6yB 6u mepimmii pas, Koy BiH y3arayi
TOYYB TPO TOM KOHTPAKT. BiH XOTiB cucTeMu paHHBOTO 3a-
CcTepekeHHsI TIPO BCe, L0 Ji€ThCs B KOMMaHii «/KeHepan
EnexkTpuk» i Momio 6 miiiTu mo Takoro crany. o 3k, yce, 1o
IieTbcs B «[I>xeHepan EnekTpuK», — 1ie Kyoy MeHIlle, Hixk yce
Te, WO AI€ETHCS ¥ MPO IO MaB 6u 3HATH TIpe3umeHT Croiy-
yenux lltaTis.

SIMON. Toii Biljenpe3uaeHT HacIpaBi He XOTiB 3HATU PO
npo6siemy. Bin xXoTiB crioco6y matu iii pany. I BiH ragas, mo
croci6b matm it pagy — 1ie 3HaTH Mpo Hei. Vlomy cig 6yio
cKas3aTu agMipasioBi, 0 BiH /ioMy Nepe3BOHUTD.



PLATT. In the days of Socrates, the total number of volumes
in the library at Alexandria was on the order of a hundred
thousand. There is no evidence that Socrates ever read
anything. He probably based his reasoning on a very small
fraction of the totality of human knowledge. The same is true
of Aristotle, who really tried to know everything. The total
number of book-length manuscripts that he could have read
in his lifetime (or by the time he wrote his great encyclopedia)
was not more than five thousand. So it is obviously possible
to make enormous strides forward in human thinking and
organization by methods of filtering known a long time ago.

SILK. In a certain sense, my fifteen years at Business Week
were spent filtering. Simply defined, the editorial function
is filtering, although it can be done badly. A typical Sunday
New York Times, for example, weighs five and a half pounds
and contains enough words to take the human eye four days
to read, if it read every one; not a very good filtering perfor-
mance. Why does the press not filter better? I think some of
its distortions result from the kind of institution it is. The
press recruits very differently from universities or large cor-
porations, as a hangover from an earlier period when it had
a more localized function. The filtering it does is not based
on what are the most important things to know but rather on
what is the sexiest thing to print, although the degree varies
from page to page and department to department. If you take
a Jungian conception of personality types, the good editor
knows that his public does not consist of just "thinking" types.
He is writing for a broad spectrum of personality types and is
appealing to them in a gut as well as rational way.

SIMON. I sense that the press recruits people with a deep
urge to inform the public. Perhaps if publishers just relaxed
and settled on "making a buck" some of the problems would
disappear. There is a serious incongruity between trying to
be a major source of public information and education and
getting out a publication at periodic intervals (like every day).
Most of what people should take in (if they really were going
to inform themselves) does not occur on a daily basis. In
fact, the world is terribly redundant. Much of what happened
today could have been predicted from what happened yester-
day and did not need to be published. Shubik. I was in Chile at
the time of Project Camelot, and I think one of the reasons it
blew up was that the Communist organization in Chile has a
daily newspaper which delights in good headlines. The story
of Project Camelot supplied the Communist newspaper with
headlines for about three weeks. Each day the newspaper
slapped another section of the Camelot secret report in the
center of the front page and wrote a little critique around it. It
was a newspaperman's dream three weeks of free front pages!

GORDON. Justice Holmes disposed of the daily paper nicely
when he compared reading it to watching the second hand of
a clock! I want to divert the conversation for a moment to an
aspect of Simon's paper which has not been mentioned. As I
understood his presentation, one of the elements in design-
ing organizations for an information-rich, communication-
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PLATT. 3a yaciB CokpaTa 3arajibHa KiJIbKiCTh TOMIB y 6i6:1i0-
Tewi AnekcaHapii 6yma mopsigky cra tmcsd. Hemae skogHMX
cBigueHsb, mo CokpaT ysaraai 1och yuTaB. IMOBipHO, BiH
OymyBaB CBOi MipKyBaHHS Ha JysKe MaJliii yacTIli BCiei CyKy-
ITHOCTI J10ACbKOro 3HaHHS. Te caMe CTOCYEThCSI ApUCTOTeIIs,
SIKUI CIpaBAi HaMmaraBCsl 3HATM BCe. 3arajbHa KiJIbKiCTb
PYKONIMCIB 0OGCSITOM i3 KHVIKKY, SIKi BiH Mir mpoumMtaTtu 3a
CBO€E XXUTTSI (UM IO TOTO, SIK HAIMCAB CBOIO BEJIUKY €HIIMKIIO-
reniro), 6ysa He GiMBIIOK 3a MATh TUCSY. TOX BOYEBUID
MOXJIMBO POOGUTY BeJNMUe3Hi KPOKM BIlepes Y JI0JICBKOMY
MMCJIeHHI 1 opraHisailii Mmetogamu GiabTpyBaHHS, BiToMu-
MM JIy>Ke JABHO.

SILK. V meBHOMY CeHCi MOi M'SITHaAUATh POKiB y Business
Week Munynu y ginbTpyBaHHi. Ko 03HaUMTH IPOCTO, pe-
JaKTOpCchKa PyHKIliT — 1ie PinbTpyBaHHSs, X0Ua i 10r0 MOXKHA
pobuTy moraHo. Tunosa HexinbHa «Hplo-Mopk Taitmc», Ha-
TIPUKIAZ, BaKUTh II'SITh i3 IMOJTOBMHOW0 (GYHTIB i MiCTUTH
JIOCTaTHBO CJIiB, 0O JIFOJICBKOMY OKOBi 3Ha[0OMIOCS YOTH-
pPU OHI Ha YMTaHHSA, KOV BOHO YUTAIO KOXHE; HE HAATO
mobpa ¢dinpTpyBasbHa poboTa. YoMy K 1peca He GinbTpye
kpamie? lagaro, mesiki 3 ii BMKPMBIIEHb ITOCTAKOTh i3 TOTO,
SIKMA 11e pisHOBUI iHCTUTYIIiI. [Ipeca Habypae Toelt 30BCiM
iHaK1e, HiXK YHIBepCUTETU UM BeJMKi Kopropaliii, — 5K 1e-
PEXXMUTOK JaBHIIIOTO MepioAy, KoY BOHA MaJa JIOKaJbHILTy
¢dyHkii0. OinbTpyBaHHS, SIKe BOHA POOUTH, I'PYHTYETHCS HE
Ha TOMY, L0 HalBasKIuBillle 3HATH, a pajlie Ha TOMY, L0
HaNMpuBabIMBille HAIPYKYBATH, — XOYA CTYIiHb Pi3HUTHCS
Bif, CTOpPiHKM [0 CTOPiHKM i1 Bif Bigminy mo Bigmimy. SIKio
B3SATY IOHTiaHChKY KOHIIEMI[il0 TUIIiB 0COGMCTOCTI, JOOPMit
penakTop 3Hae, IO ¥foro my6iika He CKIAZAEThCS JUIIe 3
«MMCJIEHHEBUX» TUIIB. BiH muie Ajisi MMPOKOTO CHEKTpa
TUTIIB 0COBMCTOCTI i 3BepTAETHCS IO HUX SIK Ha PiBHI HYTpa,
TakK i Ha piBHi po3ymy.

SIMON. 4 BimuyBalo, 110 rpeca Habupae Jofei i3 rmMbokum
MMOPVBAaHHIM iHGOPMYBaTH rPOMAJICHKiCTh. MOXK/INBO, SIKOU
BUJABIIi MTPOCTO PO3CAAOUINCS ¥i BAOBOIBHWINUCS TUM, 11106
«3apo0JISIT KOMINMKy», mesiki 3 mpob6yiem 3HMKIM 6. IcHye
cepitio3Ha HEBiIMOBIAHICTb MiX CIIPo60I0 GYTM TOJOBHUM
JIKepesioM CycribHOi iHdopMarllii Ta OCBiTH i1 BUITyCKOM
BUJAHHS Yepe3 PiBHI MPOMIKKU (SIK-OT IIOLHS). Binbiiicts
TOTO, WO IOV Manu 6 3acBOIOBATH (SKOM BOHM CIIpaB.i
36upamucs inpopmyBaTi cebe), He BiZOYBA€TbCS IIMOIHS.
BnacHe, cBiT cTpalieHHO HagAMIIKOBMIA. Barato 3 Toro, 10
CTaJIOCsI ChOTOMHI, MOKHA OyJI0 6 Tepen6aunTu 3 TOTO, L0
CTaJIOCS BYOPA, i fioro He Tpeba 6ys1o gpykysaTu. LIIy6ik. I 6yB
y Unni mig yac «IIpoekty KamenoT», i, ragato, ogHa 3 IpUUKH,
YoMy BiH BMOYXHYB, MOJIATajia B TOMY, 1[0 KOMYHiCTMYHA
opraHisanis B Umiai Mae ImOAeHHy raseTy, sIKa TilIUTLCS 3
I06pux 3aroyoBkiB. IcTopis «IIpoekty KamenoT» rmocravasna
KOMYHICTMYHIi} Ta3eTi 3aroJioBKM MPUOIMU3HO TPU TYKHI.
lllogHs raseTa Jisinana 4YeproBuil YpMBOK CEKPETHOIO 3BiTY
«KamMesioTy» B ILIeHTp IepIoi IIMaJbTH ¥ mycansa HaBKOJIO
HbOTO HEBeJIMUYKYy KpUTHKY. lle Gyna mpis rasersipa — Tpu
TVKHI 6@3KOIITOBHUX ITePIINX IIMaIbT!

GORDON. Cynns 'onmc rapHO posmpaBUBCS 3i IIOAEHHOIO
ra3eTolo, MOPiBHIBLIM 1i YMTAHHS 31 CIIOCTEPiraHHSAM 3a ce-
KyHJHOIO CTPIJIKOIO ToAVHHMKA! 1 X0Uy HA MUTb BiAXUINTU
PO3MOBY 10 OJJHOTO acmekTy Aomnosiai CaiiMoOHa, SIKOTO He
3ragyBain. SIK s 3p03yMiB #0r0 BUCTYII, OAVH 3 €JIeMEHTiB
TIPOEKTYBAaHHSI OpraHisaliil s cBiTy, 6araToro Ha iHdop-



poor world is leaving large amounts of information either in
nature or the minds of friends, to be drawn on when needed.
I have two questions on this point. First, if you really knew
that some experiment in nature would produce the particular
results needed, have you not in a sense already verified the
experiment and gone a step beyond leaving information in
nature? My second question is about the index to informa-
tion. I suppose a purpose of the educational process should be
to instruct students in the development of their own indices.
Obviously, it should not be to put vast amounts of informa-
tion into their heads for retention there indefinitely. But how
is the person in an organization sure that he has the right
index? This seems to me to be a very important design prob-
lem. SIMON. Your first question centers in a technical sense
on a point of logic. I do not agree that designing a question
which will elicit a "yes" or "'no" answer is the same as knowing
whether the answer is "yes" or "no." I may understand how
to pose the question without yet knowing the answer. There
are many situations where we do not want to pose the ques-
tion until we need to know the answer. The best example of
this is in computer technology itself. Howard Aiken's Mark I
computer at Harvard University was constructed in large part
because people felt they needed better mathematical tables.
But after thinking about it a while, they realized they did not
want the tables at all. What they really wanted were subrou-
tines and programming languages that allowed them to get
entries in the tables on demand. On the second question, we
may not have to know what the best way is but just the change
required from what we do now. We need to worry much less
about storing facts in people and much more about storing
indexes in them. I do not know the best way to do it, but I
do know that we should give people better capabilities for
moving around the world, acquiring information.

GREENBERGER. Karl Deutsch has been politely silent. May
we have your thoughts?

DEUTSCH. Simon dealt with attention as a scarce commodity
but did not explore its purpose or function. What goals does
an organization seek? What state of affairs is it trying to
preserve? What will get a President reelected? What will keep
a university happy and working; what will make it blow up?
The answers to such questions would help determine the ob-
jectively relevant information input. Relevance depends on
goals and needs functional requirements. Goals and needs, in
turn, depend on organizational structure. In order to inter-
pret relevance, we must think about knowledge not only as
access to information but as the entire cycle of obtaining,
storing, and processing information. We have to know some
facts in order to derive general rules from which more facts
can be derived. With too few facts, we cannot derive such
rules; if we did derive them we would not know what we
had. Our capacities for recognition depend upon our stock of
memories. We need a basis of memories of facts to recognize
new information and even our own ideas. I have reservations
about Simon's enthusiasm, in the name of simplification
and economy of thought, for throwing out vast amounts of
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Mallifo ¥ 6iTHOTO Ha KOMYHiKallilo, — IIe 3aJIMIIAT BeauKi
obcsir iHdopmartiii a6o B mpupozi, abo B ymax Apys3iB, o6
yepnaTy 3 HMUX 3a MOTpeOu. Y MeHe IBa 3alUTaHHS L[0I0
uporo. ITo-nepiie, SK6M BY CIIpaB/i 3HAM, IO SIKUIICh eKCITe-
PUMMEHT Y MIPUPOJi AACTh CaMe Ti pe3y/IbTaTH, IO MOTPi6Hi,
— xiba BM B IeBHOMY CeHCi Bke He BepudikyBamm Ieit
eKCIIeEpMMEHT i He IIIIM Ha KPOK Jasli, HiXX 3aJMIIaHHS
indopmaiiii B mpupozi? Moe apyre 3aliMTaHHS — PO MOKAK-
yMK A0 iHdopmarii. Fagaro, MeTa OCBiTHbOTO IPOIIECYy Ma€
TIOJISITaT B TOMY, 1106 HaBUATH CTYHEHTiB BUPOOJISITY BIIaCHI
MTOKaKUMKM. BoueBuib, BOHA He Ma€ IOJIAraT! B TOMY, 100
BKJIaJIaTV iM y TOJIOBM BeJMUe3Hi obcsru iHbopmarii st
6e3MeKHO MOBroro 36epiraHHst TaM. Ajie sIK JIIOJVHI B opra-
Hi3allii BIIEBHUTUCS, 1[0 BOHA Ma€ MPaBUIbHUI MTOKAKUUK?
Lle BMAAETHCS MEHi Tyke BaXKIMBOIO ITPOOJIEMOIO MTPOEKTY-
BaHHs. CAVIMOH. Baute nepiiie 3alMTaHHS 30CepeKyeThCs
B TeXHIYHOMY CeHCi Ha MYHKTi joriku. SI He 3rojieH, 10
CKOHCTPYIOBaTM 3alUTaHHS, sIke BUKIMUE BiJIMOBiAb «Tak»
UM «Hi», — Te came, 1110 3HATH, UM BiATIOBiIb «TaK», UM «Hi».
51 MOKY PO3yMiTH, SIK IIOCTABUTY 3AIUTAHHS, 1€ He 3HAIUNU
BiZMOBifi. € 6araTo cUTyalliii, KOJIX MM He XOUEMO CTaBUTU
3aIIMTaHHs, TOKM HaM He MOTPi6bHO 3HATH BigmoBims. Haii-
Kpaliuit IpuKIaz boro — y camiii KOMII ' IOTepHilt TeXHOJO-
rii. Komm'torep Mark I T'oBapga AjikeHa B I'apBapacbKoMy
yHiBepcuTeTi 6YB CKOHCTPYOBAaHMII 3HAYHOIO MipOIO TOMY,
IO JIIOAY BimuyBayiM MOTpeOy B KpaIlyx MaTeEMaTUUYHUX Ta-
OmuLsSX. Aje, TIOMipKyBaBIIM Haj MM SIKMICh Yac, BOHU
ycBimomwn, o Tabymili iM 30BciM He OTPi6HI. Yoro BoHM
CIIpaBAi XOTiM — 1ie MiAnporpam i MOB MporpaMyBaHHS,
SIKi gaBanayu 6 iM 3MOTy OTPMMYBaTU eJleMeHTU Tabaullb Ha
BumMory. lllomo Apyroro 3anuTaHHs : MOX/IMBO, HAM He KOHYe
3HATH, IKUI CII0Ci6 HalKpalluii, a Jiniie sika 3MiHa MOTpiOHa
TIOPiBHSIHO 3 TUM, III0 MU po6MMO Ternep. Ham ctif Kyay MeH-
IlIe KJIOMOTaTyCs 36epiraHHsaM GaKTiB y JTIOASX i Kyay OibIie
— 30epiraHHsSM ITOKaKUMKIB y HMX. 51 He 3HAI0 HaliKpalioro
crioco6y Iie 3poOuTH, ajie s TaKyu 3HAO, 0 HaM CJTiJ JaTu
JIIOASIM Kpallli CIIPOMOSKHOCTI TTepecyBaTuCs CBiTOM, 37106Y-
Barouu iHbopmallio.

GREENBERGER. Kapn [Ioity BBiwIMBO MOBYaB. Un MOXeMO
MM TIOUYTH Ballli TyMKu?

DEUTSCH. CaiiMOH TpaKkTyBaB yBary K aedilluTHUt ToBap,
ane He mocuiguB ii Metu um GyHKUii. SIKMX Iiineit mparHe
opranisailig? Jkuii cTaH cripaB BOHa HaMaraeThcs 36epertu?
Illo 3a6e3mneunTs Mpe3uIeHTOBI epeobpanHs? Il[o 3po6UThH
YHiBepcUTeT IIACJMBMM i Mpane3faTHUM; a L0 3MYCUTb
jioro BMOyxHyTM? BimmoBimi Ha Taki MUTaHHS AOTIOMOIJIN
6 BU3HAUMTY 06'€KTUBHO HOpeuHMit BXin iHpopmaiiii. Tope-
YHICTh 3aJIEXXUTH Bif 1iineit i moTpebye QyHKUIHUX BUMOT.
Iimi x i moTpebu, CBOEI Yeprow, 3ajeXxaThb Bi OpraHi-
3aniitHoi crpykrypu. [I[o6 BUTIYMauuMTM OOPEUHICTh, MU
MYCMMO MMUCJIUTU MPO 3HAHHS He JIuiie SIK PO JOCTYI O
indopMaiiii, a IK Mpo Bech LMK 3A00YBaHHS, 30epiraHHs i
ompaiffoBaHHs iHbopmatii. Mu mycumo 3HaTH 1ieBHi GakTu,
o6 BMBECTM 3arajbHi MpaBwia, 3 SIKMX MOXXHA BUBECTU
6inbine dakTiB. Matoun 3amano GakTiB, My He MOXKXEMO BU-
BECTM TaKMUX MPaBWI; a SIKOM i BUBeJM, TO He 3HAIM 6, 0
MM MaeMo. Haillli ClipoMOSKHOCTI pO3ITi3HaBaHHS 3a/iesKaTh
Bim Hamloro 3aracy crioragis. Ham nmotpi6bHa 6asa criorajis
mpo ¢dakTH, o6 po3mizHaBaTV HOBY iHGOpPMAaIlilo i HaBiTh
BJacHi igei. SI mato 3acTtepexkeHHs 040 CaliMOHOBOTO €HTY-



what universities now teach. Much of what we learn in social
science used to be interpreted against our knowledge of his-
tory. If we throw out too much historical data, many of our
abstractions may lose meaning. A critical design problem for
education is to determine the amount of memories from the
past needed for producing and interpreting new information.
If we could build general models of the expected distribution
of outcomes, we could then pay special attention to events
falling outside the distribution. We would not expect a single
outcome from a process but (for example) results fitting a
bell-shaped curve. If some results fall outside the curve, we
might suspect our image of the process and turn up the mag-
nification to examine the reason for the deviation. This use
of expected distributions could be applied to surveillance or
early-warning systems. Students will always gripe, and there
will always be some campus conflicts and even attempts at
suicide. But if too many of these things happen (outside
the expected distribution curve), we might become alarmed
soon enough to make institutional or organizational changes.
(We might also find that the frequency of tragedies or suffer-
ings accepted as normal was, in fact, incompatible with our
values.) Simon warned against excessive fear of unforeseen
consequences. He feels experience with DDT may have been
the cheapest way of learning about its dangers. This leads
to the problem of which warnings to take seriously. Among
the many Cassandra calls, which ones are worth heeding?
Statistical background data can help decide such matters.
With regard to population explosion, we can now find out
the number of people and the countries involved. Do the
increases really take place as predicted? What is happening
to the food supply? How fast are human reproduction habits
changing, and under what conditions? Where, when, and to
what extent is there a real danger?

We may not have enough information, on the other hand, for
assessing the danger to the atmosphere of the CO, or green-
house effect, which allegedly could change the temperature
balance of our planet. The urgency of this danger is therefore
presumably less. A lack of knowledge increases the risk of
error but does not make it impossible to judge.

When factual knowledge and predictions are unclear, we
must fall back on ethics. I think ethics is essentially a set of
rules on where the burden of proof belongs. If the evidence
is incomplete or dubious in a criminal case, Anglo-American
ethics says the defendant is innocent until proven guilty.
Other legal systems, from France to Russia, treat him as guilty
until he proves his innocence. If we must err, on which side
would we rather err?

I agree with Simon on the need for cheerful experimentation
whenever the value of new experience exceeds the risk of
unexpected damage. If irreversible damage results, however,
such as when people get killed, we need something better
and safer than discovering the consequences by experience.
To be sure, there are cases when nonaction can kill more
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3ia3My — B iM's CTIpOII[eHHSI Ta eKOHOMii JYMKM — BUKUAATU
BeJM4Ye3Hi 06CAryu TOTO, [0 HUHI BUKIAJAIOTh YHiBEpCUTe-
Tu. Barato 3 TOro, 1m0 M BMBUAa€EMO B CYCITIIbHUX HayKax,
KOJIMCh TIIYyMauMaM Ha T/Ai HAIIOTO 3HAHHS icTopii. Ko
MM BUKMHEMO 3a6araTo icTopuyHuX mAaHux, 6araTo Haumx
abCTpakiiii MOXYTh BTPATUTU ceHC. KpuTuuHa mpobiaema
MIPOEKTYBAHHS JIJIST OCBiTM — BU3HAYUTY OOCST CIIOTa/IiB PO
MMHYJIE, TOTPiGHMI AJIsT TOPOIKEHHS i T/IyMaueHHsI HOBO1
indopmarii. Ik6m Mu MoIIM 6yIyBaTH 3arajabHi MO OUi-
KyBaHOT'O PO3TOiTy HACTIAKIB, MU MOI/IM 6 TOJi TIPUAIISATA
0CO6IMBY yBary MofisiM, 110 BUNIAZAIOTh 32 MeXi pO3MOIiTy.
Mwu ouikyBasiu 6 Bif IIpoliecy He OJTHOTO-€OMHOTO HACTiIKY,
a (HarpuKiIam:) pe3yabTaTiB, SIKi JISITAIOTh HA A3BOHOTIOAIOHY
KpUBY. SIKIIO JesKi pe3y/ibTaTy BUIIaJAlOTh 32 MeXi KpUBOI,
MM MOIJIY 6 3aCYMHiBaTHUCS B HALIIOMY YSIBJIEHHi ITPO MIPOIIeC
i 3GIIBIINTY KPATHICTh, 06 HOCTIAUTY IPUUMHY BiIXUIEH-
Hs. Lle BUKOPUCTAHHS OUiKyBaHMX PO3IIOAi/IiB MOXKHA OYJIO
6 3acTocyBaTH 10 CUCTEM CIIOCTEPeKeHHSI UM PaHHBOTO 3a-
crepeskeHHs. CTyIeHTH 3aBXOM OYPKOTITUMYTh, i 3aBKIU
OyIyTh SKiCh YHIBEPCUTETCHKI KOHGMIIIKTM i1 HABiTh CIIpOOU
camory6cTBa. Aje SIKIIO 3a6araTo TakuX peyveil CTAeTbCS
(mo3a MexkamMy O4iKyBaHOi KpMBOi pO3MOZily), MU MOIIK 6
CTPUBOKUTHUCS JOCTATHBO PAHO, I[06 3p0OUTM IHCTUTYITIHI
uy oprasisaiiiidi smiuu. (Mu Mo 6 TaKOX BUSIBUTH, IO
4yacToTa Tparefiii UM CTpaskAaHb, SIKYy MPUIMAaIOTh 3a HOP-
My, HacIIpaBZi HeCyMiCHa 3 HallMMM LjiHHOCTSIMM.) CaiiMOH
3acTepiraB MpoOTU HaAMipHOTO CTpaxy Iepes Hemepemdaue-
HMMM HacTigkamu. Bin BBakae, mo gocsiz i3 1T, MOKIUBO,
OyB HalifiellleBIIMM CIIOCOOOM [i3HATHUCS IMPO i0ro Hebes-
nexku. Ile mMigBoOaAUTD O MPOGIEMM TOTO, SIKi 3aCTEpPEKEHHS
cripuitmaTy cepitosHo. Cepep 6aratbox KaccaHOpMHMX BO-
JaHb — AKi 3 HMX BapTi TOTO, MO6 A0 HUX MPUCTYXATUCS?
CratuctuuHi ¢GOHOBI AaHi MOKYTH JOMOMOTTY BUPITyBaTU
taki mutaHHs. Mono memorpacdiyHoro BMOYXy, MM Temep
MOXeMO 3'CyBaTU KiJIbKiCTb Jitofel i 3amyueHi Kpainu. Uu
CripaBhi mpupicT BigOyBaeThCs TaK, K mepembaueno? 1o mi-
€TbCS 3 IIOCTAYaHHSM i3Ki? SIK MIBMAKO 3MiHIOIOTHCSI 3BUUKU
JIIOJICBKOTO BiITBOPeHHS i 3a SKux yMoB? [le, KoM i KOO
MipoIo icHye peanbHa HeGe3meka?

3 iHmoro 60Ky, y Hac, MOXIMBO, HeJOCTAaTHbO iH(OpMa-
1ii, mo6 ouiHuTu Hebesmneky mast atMocdepu Bim COq, un
MMapHUKOBOTO epeKTy, IKUiT HiGMTO Mir 6M 3MiHUTU TeMIie-
paTypHuii 6amaHc Hamioi raHeTu. ToMy HaraldbHICTh i€l
Hebe3meKky, iMOBipHO, MeHIIa. Bpak 3HaHHS 36i/bliTye pU3UK
TTOXMOKM, ajie He YHEMOSK/IVBITIOE CY/IsKEHHS.

Konu dakTnuHe 3HAHHS i1 TIepef6ayeHHs] HeSICHI, MU MYyCU-
MO BAABaTUCS 0 eTMKU. ['a/ialo, eTHKa 10 CyTi € HaGopoM
MpaBUJI PO Te, Ae JISKUTD TArap AOBeAeHHS. SIKI0 B KpUMi-
HaJIbHil cIIpaBi JOKa3y HEIOBHi UM CYMHiBHi, aHIJIO-aMepu-
KaHCbKa eTuKa Kaxe, IO MiJCyAHMUIT HEBUHHUIA, OKU He
JloBeJleHO MpOBMHY. [HIII MpaBoBi cucTemu, Big dpaHiii 1o
Pocii, TpakTyIOTb 1i0T0 IK BUHHOTO, IOKM BiH He JoBeJie CBO€E1
HEBUHYBATOCTI. SIKIIIO MY MYCMMO TTIOMMIUTHUCS, Ha umit 6ik
MM BOJIiM 6 TOMUIUTHCST?

S moromkytocs i3 CaiiMOHOM IIOAO TOTPEOU B KUTTEPaAIi-
CHOMY eKCIlepMMeHTYBaHHi 1110pa3y, Koau LiHHICTh HOBOTO
JOCBiy mepeBullye DPU3MK HecIoAiBaHoi wmkoau. Ilpore
SIKIII0 TIOCTAa€ HEe3BOPOTHA LIKOJA — SIK-OT KOJIU TUHYTH
JII0OM, — HaM MOTpibHe IOCh Kpalle ¥ 6GesrevHinie, Hix
Mi3HaBaTU HACAiAKY 3 AocBiAy. [leBHA pid, € BUNIAgKM, KOJIN



people than action. In 1939 nonaction against Hitler killed
more people than action would have killed. But in such cases
the evidence should be very strong before irreversible action
is taken. As Edmund Burke said, the statesman should be in
nothing so economical as in the production of evil. When
we take action, can we make it self-correcting? Can we set
up continuous feedbacks to correct our behavior again in the
light of its results? Can we make sure that it is not disloyal to
discover the action was wrong? We may have to shift Simon's
priorities. Instead of going ahead now and learning from
experience, instead of mainly seeking to conserve attention,
it may be better to stress the continuous processing of infor-
mation in self-correcting feedback systems.

PLATT. It is just possible that, in the course of correcting our
present instability, we might freeze ourselves into a tightly
integrated system where a small error will speedily propagate
like an East Coast power failure. We need to be very careful
to leave lots of looseness, diversity, and lax coupling in the
system, even while trying to stabilize it. Aines. Gentlemen, we
actually live in a strangely different world from the one being
discussed here. It is a world in which we observe the prolif-
eration of information systems in science and technology.
Some are manual, some are computerized, but all are grow-
ing. Sometimes they appear not to be based upon user needs
or demands, but on a desire of (for example) the American
Chemical Society to refurbish its information programs and
create new and more efficient ways of communication. Some-
times they grow because of international competition. There
is a tremendous current of international ferment visible in
the development of information systems. In the United States
we lack planning and policy entities to guide this develop-
ment. Yet the proliferation continues resolutely, sometimes
disregarding logic and evident need. There are already about
five hundred systems in the fields of astronomy, behavioral
and social sciences, biological sciences, chemistry, environ-
mental science and related technology, electronics, electrical
engineering, and medical and health sciences. These systems
are beginning to function. Some are federal, some national,
and some international. What I hoped I would hear discussed
(and this in no way faults what has been discussed) is that we
must begin to look at some of the organizational problems
related to these developments. I see no such activity, even
though we are seeking very hard to stimulate interest. The
information systems, though growing like crystals in a favor-
able solution, do not necessarily appear as an integrated or
harmonious array. The resulting duplications and inefficien-
cies in the long run may be terribly costly to society. Buckley.
I cannot see these information systems affecting any real
decisions, although I look at the government from the same
office that Aines does. But then, I deal with the President and
a number of Cabinet officers specifically on environmental
problems and have a very limited view of how decisions are
made, except in a pragmatic way. It seems to me that the
screens for information turn out to be very largely human
ones, carefully arrayed so that there is a diversity of inputs
and backgrounds. The pesticide problem did not get the
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6e3igIbHICT MOKe BOUTH Oibllle J0Aei, Hix mist. Y 1939
potli 6e3mispHicTh TpoTH IiTiepa B61MIa 6inbliie J0Heii, Hisk
youiaa 6 mis. Ase B TaKMX BUITaJKaX JOKasy MaioThb GyTU
Jly’ke BarOMMUMM, TIepIll HiXX ygaBaTUCs 0O He3BOPOTHOI Aii.
Sk ckazaB EgmyHp Bepk, mepskaBHUIT MYX Hi B YoMy He
TOBMHEH OYTM TaKMM OIIA[JIMBUM, SIK Y TTPOAYKYBaHHI 3J1a.
Konu My Bmaemocs fo [mii, s MokeMo MM 3pobutu ii camo-
KOpUTYBa/IbHOIO? UM MOXXKeMO MM HaJIallITyBaTH HerlepepBHi
3BOPOTHI 3B'SI3KK, I[06 3HOBY KOPUTYBATH HAIIy MOBEIiHKY
y cBiT/Ii ii pe3ynbTaTiB? Un MOXXeMO MM BIIEBHUTUCS, 1110 11e
He € 3pajiol0 — BUSIBUTH, IO Mist 6ysia Xn6HO10? MOKINBO,
HaM JoBeneThbcst 3MiHUTKU CaiiMOHOBI MpiopuUTeTH. 3aMiCTh
TOro IMO6 pyXaTucs BIEpen Termep i BUMTUCSI 3 TOCBiAY,
3aMiCTb TOTO 100 TOJIOBHO MPATHYTHM OUIAIKATU yBary, Mo-
SKJIVBO, Kpallle HaroJIOCUTY Ha HellepepBHOMY OITpaIlfoBaHHi
indopmaillii B caMOKOPUTYBaJIbHUX CUCTEMAax 3i 3BOPOTHUM
3B'SI3KOM.

PLATT. IIifKOM MOK/IMBO, 110, BUIIPAB/SIOYM HAlly HUHi-
IIHIO HeCTabi/IbHICTb, MM MOIJIM O 3aMOpPO3UTHK cebGe B TYTO
iHTerpoBaHy cUCTeMy, e Maja Moxubka CTPiMKO MOUIUPU-
TbCSI, SIK 30ii1 enekTpoMepeski Ha CximHOMYy y36epeskoki. Ham
Tpeba 6yTu Ayke oOepekHUMM, 100 3aJMUIIATH B CUCTEMI
6araTo JIOQTY, pi3HOMAaHITTS i (JIaBKOTO 3UeIJIeHHST, HAaBiTh
HamMmarawouucs ii crabinisyBaru. EitHc. [TaHOBe, My HacIIpaBi
SKMBEMO B OMBHO iHIIOMY CBiTi, HXX TO1, 1[0 #10T0 TYT 0Or0-
BOPIOIOTh. Lle CBiT, y SKOMY MU CIIOCTEPIraeMo po3pOCTaHHS
inpopMaliitHMx cucTeM y Haylli i TeXHOJOTii. [lesiKi 3 HUX
PYUHi, IesKi KOMII'I0Tepu30BaHi, aje BCi BOHM POCTYTh. [HO-
Ili BOHM, CXOXe, I'PYHTYIOTbCSI He Ha TOTpedax Uy 3ammuTax
KOPUCTYBauiB, a Ha 6akaHHi (HanpuKkiam) AMepuKaHChKOTO
XiMiYHOTO TOBapMUCTBa OHOBUTU CBOIi iHdopMatiitHi mporpa-
MM 1 CTBOPUTM HOBi, eeKTUBHIII croco6M KOMYyHiKarlii.
IHOMi BOHM POCTYTh uUepe3 MiKHApOAHY KOHKypeHIlilo. Y
PO3BUTKY iHGOOPMAIiiTHMX CUCTEM BUIHO BeJIMUE3HY TEUil0
MiskHapomHoro 6pofminns. Y Cronyuenux Illtatax Ham 6pa-
Ky€ IUIaHYBaJIbHUX 1 TOTITUUHUX IHCTUTYIIi, 106 CKEPOBY-
BaTU I1eii PO3BUTOK. [IpoTe PO3pOCTAaHHS pilllyue TPUBAE,
iHOZi HEXTYIOUM JIOTiKOI0 Ta OUEBUIHOI MOTPEOOI0. Vike €
6JIM3BKO I'SITUCOT CUCTEM Y TaTy3sIX aCTPOHOMIi, TOBeAiHKO-
BMX i CYCITiTbHMX HAYK, 6i0JOTiUHMX HAYK, XiMii, eKooriuHoi
HayKM ¥ CyMDKHOI TEXHOJIOrii, eIeKTPOHIKY, eIeKTPOTeXHi-
KM, MeAMYHMX HayK i Hayk mpo 3mopos'sa. Lli cucremn
MTOYMHAIOTh PYHKIIOHYBaTH. [lesiki 3 HUX emepanbHi, AesKi
HalliOHaJbHi, a AesKi MixkHapogHi. Te, 1110 5 CrIOAiBaBCs I0-
YYTU B 0OTOBOPEHHI (i 11€ SKOIHUM YMHOM He JOKOPSIE TOMY,
10 06TOBOPIOBAN), — 1€ IO MY MYCUMO IOYaTH HPUIANB-
JIATUCS IO IeSKUX OpraHisaliifHuxX mpo6iseM, IOB'SI3aHUX
i3 muMu pospobramu. I He 6auy Takoi IiSTIbBHOCTi, X04a
MM Iy>Ke HaTloJIerVIMBO HaMaraeMocsl CTUMYJIIOBATy iHTepec.
IHbopMmarniitai cucTeMu, Xou i pOCTyTh, IK KPUCTATIN Y CITPU-
SITIMBOMY PO3UMHi, He KOHYe MOCTal0Th SIK iHTEerPOBaHMIT U
rapMoHiitHuit MacuB. [Iy6aoBaHHS i1 Hee(eKTUBHICTD, 10
3 I[bOTO BUILIMBAIOTb, Y JOBTill MePCIEKTUBI MOXYTh CTpa-
IIEHHO JOPOro 06iiiTucs cycminbCcTBy. bakti. §I He 6auy, 1106
i indbopmaniitHi cucTeMu BIUTMBAIM Ha SIKiCh peasTbHi pile-
HHSI, X04a S JUBJTIOCS Ha YPSIZ, i3 TOTO CaMOro KabiHeTy, Mo i1
EitHC. AJie X 1 Malo CIIpaBy 3 IPe3UAeHTOM i HM3KOI0 UjIeHiB
KabiHeTy KOHKPETHO IIOJ0 €KOJOTiYHMX MpobiaeM i Maio
Iyke 0OMesKeHMIT TIOTIS, Ha Te, SIK YXBaJTIOIOTh PillleHHSsT, —
Xiba 110 B IparMaTUUHMIi crIoci6. MeHi 3maeThcs, 1m0 (inb-



attention of the President and Cabinet, despite two agency
reports and a staff input (with different screens applied), until
it was covered by the New York Times and Washington Post.
The President commented that there was no way to keep from
the top level of government those things that appear in the
daily paper. Given these realities, I am afraid what Aines talks
about may well lead to a waste of funds.

AINES. Let me focus on the environmental quality area. Some
of us feel that the many information activities that operate
in this area do not communicate effectively with each other.
There is no such thing as a data system for environmental
quality. It seems to me that pollution cannot be con trolled
until we establish a data baseline so we know specifically
what we are trying to improve. The same comment applies to
the urban area. People in urban-renewal research and other
programs are active all over the country, and many of them
do not know what the other chap is doing. The information
systems at city, state, and federal levels are relics of a previous
age. We need some thing better.

BUCKLEY. What I feel I need more than anything else is a
link in the Bell Telephone System. I have a very good list of
telephone numbers, both within the government and outside.
I sincerely feel that in less than five phone calls I can get
the best piece of information on any subject available any
place in the world. I do not worry about not having all the
data. I do not have the capacity to deal with it. But I do have
the capacity to find it when I need it. Therein lies my utility
to the President and to Dr. DuBridge.Greenberger. Nicholas
Johnson, may we have your thoughts? Johnson. I will make
four points. First, I think we should emphasize more in our
thinking the absolutely crucial importance of television as
an information medium in our society. Next to the hours
they spend at work and in bed, American people spend most
time watching television. The average man of sixty-five will
someday have spent nine full years of his life, twenty-four
hours a day, three hundred sixty-five days a year watching
television.As one example, TV Guide has the greatest circu-
lation of any magazine in the United States (even when we
read, we read about television). An article that I wrote for
TV Guide produced fifty to seventy-five letters.!° In contrast,
an appearance that I made on "Face the Nation" (which was
nationally advertised to appear half an hour after the actual
time of broadcast, thus assuring that those interested would
miss it) produced twenty times as much mail. More than 60
percent of the American people say they get most of their
information and opinions from television. Our society does
have an information system for adult and child education
television. It is not doing very well, but it is there. I think we
cannot make a serious effort to address society's information
problem without considering television and the totality of its
impact. The second point [ want to make is about pricing. In
setting telephone rates, my operating theory is that we ought
to make communications as cheap as possible to give people
potential access to a maximum of information. We need to
develop better devices for selection, but if we can make a
Xerox copy or a long-distance call cheaper than we can now,

31

Tpu s iHbopMaIlii BUSBISIOTHCS TePEeBAXKHO JTIOICHKUMMU,
peTeNbHO BUINMKYBAaHMMU Tak, o0 6YyB po3Mail BXOMIB i
nmocBimy. ITpo6iemMa mecTUIMIIB He PUBEPHYIIa YBaru Inpe-
sumeHTa it Kabinery, mompyu aBa 3BiTM areHTCTB i BXiJ Bif
amapary (i3 3aCTOCOBaHMMMU pisHUMMU PinbTpamu), 4OKU ITPO
Hei He Hanmucanu «Hpo-Mopk Taitmc» i «BamuHrToH IocT».
[Ipe3nmeHT 3ayBakuB, II0 HEMAa€ CIIOCOOYy BTpUMATH Bif,
HaBUIIOTO PiBHS YPSIAY Te, IO 3'IB/ISIETbCS B IO E€HHI ra-
3eTi. 3 omIAAy Ha IIi peastii, s 6010cs, 10 Te, PO 10 TOBOPUTH
EiHc, 11i1KOM MOske TIPU3BECTU [0 MapHYBaHHS KOUITIB.
AINES. [103BOJIbTE 30CE€peIUTHCSI Ha LIAPMHI SIKOCTi JOBKi-
s, JlexTo 3 Hac BimuyBae, MO 4YMCAeHHi iHdopmariiiHi
aKTMBHOCTI, SIKi LilOTb y 1Iiif 1JapMHi, He CIOIY4YalTbCS
Mik co6or aieBo. Hemae Takoi peui, SIK cucremMa JaHUX
PO SIKiCTb MOBKI/UISI. MeHi 37a€ThCs, 10 3a0PYIHEHHST He
MOXHa KOHTPOJIIOBATH, MTOKM MM He BCTAaHOBMMO 6a3oBY
JIiHiI0 JaHMX, 1106 KOHKPETHO 3HATH, IO caMe My Hamarae-
Mocs nominmuty. Te caMe 3ayBakeHHSI CTOCYETbCS MiCbKOL
apvHn. JIToay B JOCTiIKEeHHSIX MiChbKOi BiIOyooBY Ta iHIINMX
MporpamMax akTUBHi IO BCiit KpaiHi, i 6araTo XTo 3 HUX He
3HAE, MO pobuTh cyciga. IHpopmamiitHi cucTemMn Ha piBHI
MicT, mTaTiB i pemepariii — peniksii momepegHboi m06m. Ham
MOTpi6GHe IMOCh Kpalle.

BUCKLEY. Yoro £, BiguyBato, MoTpe6yro MOHaI yce — IIe JIiHii
B TesieoHHiN cucteMi «Be». S Maro gy>ke JO6GPUIt CIIMCOK
TeneOHHMX HOMEPiB — SIK B YPsI[li, TaK i m03a HUM. §I mupo
BiAuyBalo, 10 MeHII HiX M'IThbMa I3BiHKaMM MOXY PO3J0-
OyTU HaiiKpally 4acTKy iHdopmaiiii 3 6ymb-sKOTo rpeaMera,
OOCTYIIHY Oymb-me y cBiTi. I He mepeiimMarocss TMM, IO He
Malo BCix JaHMX. Y MeHe HeMa€ CIIPOMOXKHOCTI 3 HUMM BITO-
patucs. Ane s Mal CIPOMOXHICTb 3HAWTM iX, KOJM BOHU
MeHi MoTpi6Hi. Y IbOMY i1 TIOJISITA€ MOSI KOPUCHICTb AJIS TIpe-
3uJeHTa Ta s gokTopa Ho6bpigxa. Ipinbeprep. Hikomace
II>KOHCOHe, UM MOXXeMO MM ITOYYTU Ballli AyMKU? [IKOHCOH.
S 3pobsio yotupu 3sayBaru. Ilo-mepine, Tagalo, HaM CITif
6i/iblile HAaroJIOUIYBaTV B HAIIOMY MMUC/JIEHHI Ha abCOIOTHO
BUpilIa/IbHil BasKIMBOCTI Tesie6aueHHs SIK iHhopMaIliiiHoro
cepefoBMIlla B HAIIOMY CYCITiIbCTBi. ITicast roguH, sKki ame-
PUKaHIIi TIPOBOJSATh HA POOOTI Ta B JIKKY, Haiibinble yacy
BOHM MPOBOASTD, AUBJISTUNCH TejeBi3op. [lepeciunmii yoso-
BiK LIiCTOECSTU M'SITU POKiB KOJUCh BUSIBUTHCSI TaKUM, IO
MPOBiB JI€B'ITh ITIOBHMUX POKiB CBOTO KUTTS — OBAALSTh UO-
TUPU TOAVHYU Ha H00Y, TPUCTA MICTOECT M'SITh IHIB Ha PiK
— 3a neperasiaoM TeebaueHHs. Ik onyH mpukiaazn: TV Guide
Mae HaibiIbIIMiT HaKIam cepen, yCix skypHatiB y CIiorydeHux
IllITaTax (HaBiTh KOJIM MU UMTAEMO, MU YMTAEMO ITPO Teyieba-
yeHHs). CTaTTs, Ky s HanucaB gy TV Guide, cripuumHmuia
Bifm m'aTmecsaTy mo cimpmecstu 'ty aucTiB.'® HaTomicTs Bu-
CTYII, IKMit 1 3po6uB y mporpami «Face the Nation» (sKy
3arajbHOHaIliOHAJIbHO aHOHCYBAJIU SIK TaKy, 110 BuUiizie uepes
TiB TOOAMHY Mic/a GaKTUYHOTO Yacy TPAHC/ISIiI, UMM rapaH-
TYBaJIU, 110 3alliKaBJieHi ii MPOMyCTITh), CIPUUYMHUB Y IBA/I-
LSTh pasiB 6iybie mourty. IToHam 60 BigcoTKiB aMepuKaHIIiB
KaXyTb, 110 Oi/IbIIY YaCTUHY CBOEI iHGOpMaIlii Ta MOIIsIiB
BOHUM OTPUMYIOTh i3 Tese6aueHHs. Hale cycrisibcTBO Taku
Mae iHbopMalliifiHy CUCTeMY /IS OCBITHBOTO TejaebaueHHs
IUIST IopocauX i miteit. BoHO mie He myske moGpe, ajie BOHO
€.Tagaro, My He MOXXeMO Cepito3HO B3SITUCS 3a iHpopMmarriii-
HYy Tpo06JIeMY CYCITiIbCTBA, HE 3Ba)kalouM Ha TejaebaueHHS
1 YCI0 CYKYTHICTb /i0T0 BILUIMBY. [Ipyra 3ayBara, sIKy s XOuy



we should do it. Deutsch's water-cooler example has its ana-
logue in the local telephone

system where the incremental cost of placing a call is zero.
We make local telephone calls not on the basis of their cost
but rather on the basis of whom we want to talk to and
what else we have to do with our time. I see no reason
why long-distance service should not operate on the same
principle. With domestic satellites all calls go forty-four
thousand miles twenty-two thousand up and twenty-two
thousand back down. It makes no difference whether the two
ground stations are a thousand miles or thirteen thousand
miles apart. Why base price on distance in this kind of
system?Next, I think Aines' effort to speak in specific terms
is constructive. Let me offer one example, which I call the
personalized journal. Many government agencies now have a
morning clip service, which is an effort to survey and select
from a large number of magazines and newspapers for a par-
ticular specialty. The Federal Communications Commission
has a very useful service on communications items which
provides me with input from many sources on a regular basis.
Bell Laboratories, IBM, and other companies have selective
dissemination systems which make selections according to
the user's interest, whether it be by author, subject matter,
or journal. Xerox copies of the relevant items are delivered
to the user on a weekly basis. I think we are going to see a
great deal more of this. There is no reason why it cannot be
extended with added technology to closed-circuit television
presentations for executives in the morning. It could include
sections from books and short courses that the user wishes
to view. My last point concerns calling up people for infor-
mation. I do it, too, and agree it is now the most efficient
information retrieval system. But we must keep in mind the
distinction between things we call others for and things for
which they call us. This imposes an obligation on us to keep
some information of our own on hand, at least if we happen
to be at the working staff or executive level. Otherwise,
suddenly one day everyone will be calling everyone else, and
no one will know anything. That will be great only for the
telephone company.

PLATT. I am curious if this procedure leads to closed loops:
someone calling you in order to find out something about
which you asked someone else.

SHUBIK. I am reminded of the old psychiatrist and the young
psychiatrist who are going down in the elevator together. The
young psychiatrist is all haggard after a dreadfully tough day,
yet he knows that the old psychiatrist (who is completely
composed) had four times as many patients. He says, "Doctor,
how do you do it?" And the old psychiatrist replies, "Who lis
tens?"

SIMON. This story almost makes my point. We have devel-
oped all kinds of information sources: the systems Aines was
discussing, the free telephone that Johnson proposes, and so
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3pOOUTH, — PO IiHOYTBOPEHHS. YCTAHOBIIIOIOUM TeedOHHI
Tapudu, S Kepyrcs TeOpi€lo, Mo HaM CTil pOOUTHU 3B'SI30K
SIKOMOTa JTelIeBIIM, a0y JaTy JIIOASM ITOTeHIiiHUI DOCTYII
oo Makcumymy iHdopmarnii. Ham Tpeba BUpoOUTM Kpairi
TIPUCTPOI 7151 BimOOPY, aJte SIKIO MU MOXKEMO 3pOOUTH KOTIiI0
«Kcepoxkc» uu MiXkKMicbKUIA I3BiHOK AeleBIIMMU, HiK Teriep,
HaM CJIig 1e 3po6uTn. JoituiB mpuKIanm i3 TUTHUM 6GaUKOM
Mae CBilt aHaJIOT y MiclieBiit TesieOHHi

CUCTEeMi, le TpaHMYHi BUTpATU Ha 3MiliCHeHHS A3BiHKa J0-
piBHIOIOTh HYMIO. MU pobumo Micuesi TenedoHHi A3BIHKM
He Ha OCHOBi iXHBOiI BapTOCTi, a pajlie Ha OCHOBi TOro, 3
KMM MM XOU€eMO ITOTOBOPUTH i 10 1ie HaM Tpeba 3po6uTu 3i
cBOiM yacom. 5 He 6avy IPUUMHU, YOMY MIXKMiCbKMIi 3B'SI30K
He MaB OM JisITV 32 TMM CaMMM MPUHIIUIIOM. 3a JOMAIIHiX
CYMYTHUKIB YCi 3BiHKM 10JIaI0Th COPOK YOTUPU TUCSIUi MUTb
— OBAJLSTh ABi TUCSYi Bropy # OBaAlATh ABi TUCSYi Ha3azm,
yHu3. Hemae pi3Huili, uu ABi Ha3eMHi CTaHIlii po3TalloBaHi
3a TUCSIYY MWIb OAHA BiJ, OJHOI, UM 32 TPUHAILSTh TUCSY.
Hasgimo B Takiit cucteMi I'pyHTYBaTH 1iHy Ha BifgcTani? dai,
ragaro, 3ycuuisd EffiHca TOBOPUTH B KOHKPETHUX TePMiHax €
KOHCTPYKTUBHMM. JI03BOJIbTE€ HABECTH OAVH TIPUKIIAT, TKUiL
s1 Ha3MBalo MepCOHai30BaHMM XXypHaaoM. baraTo ypsmoBux
YCTAHOB HMHI MalOTh PaHKOBY CIYKOy BUPi30K — CIIpoby
OIJITHYTH 71 BifibpaTu 3 BeMKOI KiJTbKOCTi KypHaITiB i raseT
Il TIeBHOI crieniianbHOCTi. DeiepaibHa KOMicCis 3B'S13Ky Ma€
Iy’Ke KOPUCHY CY)XOY 3 MUTaHb 3B'SI3KY, SIKa PETY/ISIPHO TI0-
cTauae MeHi Bxif i3 6aratbox mkepei. Bell Laboratories, IBM
Ta iHIIi KOMITaHil MalOTh CUCTEMY BUGiPKOBOTO MOIIMPEHHS,
SIKi poOJIATH Bimbip BiAMOBiAHO MO iHTepecy KOpuCTyBaua
— Y} TO 3a aBTOPOM, UM TO 3a TeMaTMUKOIO, UM TO 3a BUIAH-
HaM. Komii «Kcepokc» nopeyHMx MaTepianaiB AOCTaBISIIOTh
KOPUCTYBaueBi MOTVKHS. [agaio, My 1mo6aumMmMo I[bOTO Kyau
6inbie. HeMae mpuumHu, YOMY 1€ He MOKHA 6yJI0 6 pO3IIu-
PUTH, OOAABIIN TEXHOJIOTiIO, IO IIpe3eHTalliil 110 3aMKHEHO-
MYy TeJieBi3iffHOMy KaHaJTy AJis1 KepiBHUKIB ypaHiii. Ile Mmorio
6 OXOIUTIOBATM PO3LiMM 3 KHMXKOK i KOPOTKi Kypcu, sIKi
KOPUCTYBau O6askae meperisHyTH. Most OCTaHHS 3ayBara CTO-
CYETBCS A3BiHKIB MIOIIM IO iHdopMallio. S TeX Tak pobiiio
i TIOTO/KYIOCS, 11O 1le HMHI HalimieBilia cucTema IOIIYKY
indopmariii. Ayle MY MyCMMO TPUMATH B JYMITi Pi3HUITIO MisK
TUM, TI0 1[0 MM J3BOHMMO iHIIMUM, i TUM, IO 11O A3BOHSTH
HaM. lle Hak/mamae Ha Hac OGOB'I30K TPMMATHU IIiJ PYKOIO
TIeBHY BJIAaCHY iHbOpMaIlilo — MPpUHAIMHI KO MU repeby-
BaeMO Ha piBHi poboyoro amnaparty 4 KepiBHUIITBA. [HaKIIIe
panToM OJAHOTO AHS BCi A3BOHUTUMYTD YCiM, i HIXTO HiUOTO
He 3HaTuMe. Lle 6yme uymoBo Xiba 1o 11 TesleOHHOT KOM-
TMaHii.

PLATT. MeHi 11ikaBo, U1 He BeJie 1is1 IIpoliefypa 10 3aMKHe-
HUX TIeTe/Ib: XTOCh I3BOHMUTH BaM, 106 Mi3HATHUCS IIPO Te,
TIPO 110 BM CaMi 3amuTaay B KOroCh iHIIOTO.

SHUBIK. MeHi npuragymTbCsl CTapuii cuxiaTp i MONIOAUIA
TICUXiaTp, SIKi pasoM CITyCKarThCs JipTom. Momoanii meuxi-
aTp reTb 3MapHiB MiC/s1 CTpalleHHO Ba)XXKOTO JHS, a IIPOTe
3Hae, 110 CTapuit cuxiaTp (SKuUit LiJIKOM He3BOPYILHUIT) MaB
yueTBepo 6iblie nanieHTiB. Bin kaxe: «[JoKTOpe, SIK BaM Iie
BIAETBHCSA?» A cTapmil IcuxiaTp BiNOBifae: «A XTO CiIyxae?»

SIMON. IIg icTopis maiiske JOBOOUTL MOIO Te3y. Mu po3Bu-
HY/IM BCUISIKI mkepesia iHdopMaliii: cucremu, 1o ix 06roBo-
proBaB EjtHc, 6e3KOMTOBHMIT TenedOH, MO 0ro IPOIOHYE



on. Now it is time for us to shift our attention to the people
at the receiving end and ask how they really filter all of this
information. [Added by Simon during editing.] On rereading
the discussion and questions, I am struck with how strongly
they reflect the prevailing mood of distrust of technology
and of panic in the face of contemporary problems. I cannot
share that mood and must reaffirm the optimism of my paper,
based on some premises that seem to me supportable by good
empirical evidence and logic. First, while technology demon-
strably generates some problems, and these problems have
to be dealt with (using that same technology!), technology
is man's one best and only hope to escape from the curse of
Adam. We need more technology, not less. Second, the infor-
mation overload is in the mind of the reader. Information
does not have to be processed just because it is there. Filter-
ing by intelligent programs is the main part of the answer.
Third, inaction is also action, and experimentation on the
real world is not as risky as it sounds, at least no more risky
than that form of experimentation which consists of doing
nothing new or different until all the facts are in. Life requires
us to balance risks; it does not permit us to avoid them
altogether. Moreover, it is easy to exaggerate how irreversible
our experiments on nature are. I find it hard to come by
genuine examples of important irreversibility. Fourth, most
science fiction about Big Brother is science fiction precisely
because it ignores Big Brother's information overload. Lack
of information, real or manufactured, has never been the
limiting factor on the operations of political police, and I
see no reason to believe that the availability of television or
computers tilts the balance in their favor.

IkOHCOH, i Tak pgaii. Temep HacTaB yac MepeHeCTM Hally
yBary Ha Jofieii Ha TIpUItMaJbHOMY KiHITi ¥ 3amuTaTH, SIK
BOHM Hacmpaszi GinbTpyroTh ycio 1o indopmauiw. [JogaHo
CajimoHOM Tif, yac peparyBaHHs.] [lepeunTyioun OUCKYCi0
Ta 3aMUTaHHS, S BPAKEHUI TUM, SIK CUIbHO BOHM Bigobpa-
>KalOTh MTaHiBHUIA HACTPil HEZOBipY IO TeXHOJIOTI] Ta aHiKK
repep, JIMIEM CyJ4acHMX Mpob6seM. I He MOXY IMOAIISATI
L[OTO HACTPOIO i MyIIy HiATBEPAUTY ONTMMIi3M MOE€i JOIO-
Bimi, 3acHOBaHMIfI Ha KiJTbKOX 3aCHOBKAaX, SIKi BUIAIOThCS
MeHi 0OGI'PYHTOBAaHMMM JOOPOI0 eMITIiPUYHOI0 OYEBUIHICTIO
i1 norikoto. Ilo-mepie, xo4ya TEXHOJIOTiSI OYEBUAHO IOPO-
IUKye IesKki rmpobiemu, i 1i mpobiemu Tpeba po3B'I3yBaTU
(3a [IOTIOMOTrOI0 Ti€l X Taku TeXHOJIOTii!), TeXHOJIorisT — 1ie
HaliKkpallla ¥ €auHa Hafis JIOIUHU BTEKTU Bif, MPOKIISTTS
Anmama. Ham moTpi6HO 6inbille TexHosorii, a He MeHiie. ITo-
Ipyre, iHbopMalliliHe IlepeBaHTaKeHHS — B yMi uMTaya.
IHbOopMaIlrito He KOHYE OTIPAIIbOBYBATHM JIKIIIE TOMY, III0 BOHA
€. ®inbTpyBaHHS iHTeNEKTyaJbHUMM IPOrpaMaMy — TOJIOB-
Ha yacTuHa Biamosimi. [To-TpeTe, 6e3misIbHICTE — TEX Iif,
i eKclepMMeHTYBaHHSI Ha peaJibHOMY CBiTi He Take pU3U-
KOBaHe, SIK 3[a€TbCsl, — MPMHAMHI He pU3MKOBaHille 3a
TOV Pi3HOBMJ, €KCIIePUMMEHTYBAHHS, SIKUI IOJISITA€ B TOMY,
o6 He pOOUTM HIYOTO HOBOTO UM iHIIOTO, JOKM He 36epy-
Thcsl BCi dakTu. KUTTS BMMarae Bim Hac ypiBHOBaxkKyBaTu
pU3MKM; BOHO He NO3BOJISIE HAM YHMKATH iX LiIKOBUTO. ba
6isbIIe, JTerKO MepebiIbIINTY, HACKITBKM HE3BOPOTHUMMU €
Hallli eKCIIePYMEHTY HaJl TPUPO/IOI0. MeHi BaXKKO pO3106yTH
CIIPaBXHi MPUKIaAM BaKIMBOI He3BOPOTHOCTI. [Io-ueTBep-
Te, GinblricTe HayKoBOi (aHTacTuky mpo Crapuioro Bpara
€ HayKoBOIO (HaHTACTMKOI caMe TOMY, IO BOHA HEXTYeE
inpopmarmiituum nepeBanTaxkeHHssM Crapioro bpara. Bpak
indopmaiiii, peaJibHMIT UM MITYYHO CTBOPEHUI, HIKOIU He
OyB 0OMEXYBaJIbHMUM UMHHMKOM B OMEpallisiX MOJiTUYHOL
TIOJTiIIii, i 1 He 6avy ITiJCTaB BBaXKaTH, IO JOCTYITHICTh TeJe-
6aueHHs UM KOMII IOTePiB CXWISIE Tepe3u Ha iXHIO KOPUCTb.
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