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O Ovyypwng xotaymyng Kadnyntig Rudolph Emil Kalméan yevvhOnke ot
Bovdanéot, otic 19 Mdaiov 1930, xor anefimoe otig 2 IovAiov 2016, otnv
Gainesville g ®Aopwvta tov HITA, oe nlikia 86 etwv. Hrtov moavipepévog pe
v Kovotavrtiva Xtavpov, eixe 600 mondid Kot oKTd €yyovid.

To éto¢ 1943, o Kalman petaviaotevoe otic HITA. 'EAlape mruyio (1953)
Kol petontuyroko (1954) Hiektpordyov Mnyoavikod and to ML T.. Exnoévnoe
™ daxtopiky dwtpPn tov (1957) oto [Movemotiuio Columbia. Katd v
nepiodo 1958-1964 nrav epevvntig oto Research Institute for Advanced
Studies, ot BoaAtopn. Katd v mepiodo 1964-1971 ftav Kabnyntmg oto
[Tovemotquio Stanford. Ao 1o 1971 €wg 10 1992 frav Kabnyntig ‘Epsvvag
kol AtevBovtic tov Kévrpov Mabnpoatikng Ocwpiog tov Zvomudtov, 6to
[Mavemomuio g @rAopvta. [HapdAinia, and to 1973 ¢mwg 10 1997, dmov
ocuvvtagloootOnke, mNtav Ilpdedpoc g Moabnpatikng Oecwpiog TOV
Yvompdtov oto EABetikd Opoonovorokd Ivetitovto Teyvoroyiag otn Zopiym.
‘Elafe moAréc Oebveig tuntcég dwokpicelc, evad otg 7 Oxtofpiov 2009
Bpapednke pe to EBvikd MetdAho tov Emomuov tov HITA, 1o omoio
GUVIGTA TNV OVOTOTY ETGTNUOVIKY] Bpdfevon 6e avth) T YOPO.

O Kalman eivar mpotomdépog otn Ogpedimon kot avdmtoén g
XOyypovne 'evucng MoOnpotukng Oswpiag tov Zvommudtov. Agv givor o
povadtkog, oAAd ciyovpa MTav amd ekeivovg, ot omoiot dEBetay OMOTIKY
Bempnon vy avtd 10 CAPNOS TPOGIOPICUEVO GAAL, TOVTOYPOVAS, ELPVTOTO
nedio. Iledio mov damepva TANO0G — PAVOUEVIKA 1] OVCLACTIKA ETEPOYEVAV
HETOED TOVG — EMOTNUOV KOU OQETEPOVL €VEYEL OEUEMMOEIS PLAOGOPIKES
TPOKEILEVEG OALA KL GUVETOYMYEGS.

Otav épyetan kavelg o emapn pe to yparntd tov Kalman, etvan eopetikd
dvokoro va peiver amabng. Xe plo omd TIc gpyaciec tov, i TV OmoiwV
OepeMabnie, otic apyeg g dekaetiog Tov 1960, n ev Adyw T'evikn Ocwpia,
gmonpaiveTaL:

Axiomatic definition of a dynamical system: Macroscopic physical
phenomena are commonly described in terms of cause-and-effect
relationships. This is the “Principle of Causality”. The idea involved here is
at least as old as Newtonian mechanics. According to the latter, the motion
of a system of particles is fully determined for all future time by the present



positions and momenta of the particles and by the present and future forces
acting on the system. How the particles actually attained their present
positions and momenta is immaterial. Future forces can have no effect on
what happens at present. In modern terminology, we say that the numbers
which specify the instantaneous position and momentum of each particle
represent the state of the system. The state is to be regarded always as an
abstract quantity. Intuitively speaking, the state is the minimum amount of
information about the past history of the system which suffices to predict
the effect of the past upon the future. Further, we say that the forces acting
on the particles are the inputs of the system. Any variable in the system
which can be directly observed is an output. (Kalman, 1963, p. 154)

Xe QAAN, apkeTd petayevéstep GLUPOAN TOV, N OOl TPAYLATEVETOL
KPLTIKA TN AOY1KT] dOUNoNG TV VROV SVVAUIKAOV DTOSELYUATOV KoL, 101G,
eKEIVOV TNG OIKOVOULIKTG ETGTNUNG, VTOYpoppilovTol, pe apopun éva {nnuo
(to omoio, pdMota, O0ev €ival, €0® KOU KOTOWOL YPOVIQ, OVEVEPYO Yo TNV
EMANVIKY] owkovopia), Ta eENg:

According to the basic Keynesian model, the domestic price rise as a
percentage of depreciation would correspond, at most, to the percentage of
foreign trade in the national economy; thus, for the US, less than about 8 per
cent of the lowered external value of the dollar would react back in the form
of higher domestic prices. On the other hand, the so called global monetary
theory implies that the effect would be, in the long run, 100 per cent. [...]
Evidently both the Keynesian and global monetarist models represent
attempts to grasp a piece of economic reality. As such, they are intuitively
valuable. But they contribute little to modeling the economic system as it
really is; their information value is too modest. The essential issues are of
course of the dynamic type. The hedging phrases “short run” and “long run”
simply reveal the inability of the simple models to cope with this aspect of
the problem. Given that this is how things are, the effectiveness of economic
theory for building models of predictive power is now and is likely to
remain very limited. In the interests of modesty, it is well to bear in mind
that the scenario is analogous with predicting the behavior, i.e., output, of a
computer which has just been loaded with a big program about which little
is known. The Keynesian will say: In the short run, the computer will put
out many numbers. The global monetarist will say: In the long run the
computer will stop but it will be warmer when it stops than when it has
started. Such statements are trivial or irrelevant or misleading as far as the
real system aspects are concerned. There is no substitute for finding out
what the program actually is. It is well to bear in mind also (to rub in some
conventional wisdom from the system field) that in the economic problem
under discussion a simple and reliable answer may be expected only if it



were true that the effect of exchange-rate change on domestic price level is
loosely coupled to the rest of the economy. If a phenomenon is loosely
coupled then we are in the classical-science situation area and there is no
problem (Very probably the problem has been solved already). But, on the
other hand, if the phenomenon is not loosely coupled, then we have a
system-determined problem with all its attendant difficulties. Contemporary
analytic economic theory shows little awareness of these elementary facts of
life. (Kalman, 1979, pp. 17-18)

Avo glval, 6g YeviIKOUG Opovg, Ol OeUEMMOEIS E0IKEG EMGTNOVIKES

ovveloPopég Tov Kalman:
(1). H amdoeitn g pun-minpdtmrog g mopadoCloKng OTEIKOVIONG TOV
SUVOHIK®OV CLGTNUATOV PEGH «CLVOPTNOEMV UETAPOPACH (transfer functions)
N, 0AAM®G, 610 «medio ™G pyadikns cvyvotnrocy. Kat’ eméktaon, n avaykn
OVTIKOTAGTACT] TNG A0 OMEWKOVIGELS LECWH «UETAPANTOV Katdotaono (state
variables) 1, dAM®dg, o010 «medio TOL YPOVOLY. XTO TAMICIO OVTNG NG
anddeEng, o Kalman cuykpotoe tig évvoleg tov «ehéyEuyuov» (controllable)
Kol «mapoatnpnoov» (observable) ocvotuotog Kal, £101, avedele 10 eENg
npoPAnua: Otav Eva oot eivor «un-eAEYEO» 1)/KoL «UN-TTOPATIPT|GLLOY,
10tE, KOTA TNV OmNEKOVICT) TOL UECE® «OLVAPTHCE®V  UETAPOPASY,
OVOYKAOTIKO — ovvtedeitar  oplopévn  oamoAege  wAnpoeopiog (Kalman
Decomposition Theorem).

Me avtv 11 cvvelopopd tov, o Kalman Oepelimoe tn Zoyypovn Oswpio

E)léyyov toov Zvommudtov. Ipwv amd ovtdv, povo opiopévol cofretikol
euowoponuoatikol ko pnyovikoi (6mwg ot Aleksandr Aleksandrovich
Andronov kot Anatolii Isakovich Lur’e, peta&d GAlmv) elyav avoamtvéet
OMEIKOVIGES OTO «medlo TOv YPOVOL», GAAG O0ev — @aivetar OTL — &iyav
aviAncel Ola ta emPariopeva topiopota. TELOG, dev amorteital va TOVIGTEL 1)
ev Myom ovvelopopd tov Kalman €yet mpwtedovoes cuvenaymyEg yio OAeS TIG
EMIOTNLEG, Ol OMOIEG YPNOUOTOOVV GUGTNUIKEG OMEIKOVICELS, €V EXEL,
peTaEy AAL@v, aroderydel, katd v televtaio dekaetio, OTL TpooPEPEL faon
eMiAvong 1, €0T®, VEOS TPOGEYyong KouPikov (ntmudtov, Beopntikov Kot
EUMEPIKOV, TNG OIKOVOMKNG EMIOTAUNG TEPL EUTOPEVUATIKOV  TIUDV,
KOTOVOUNG Kot HeyEBLUVONG TOV KOVMVIKOD E1G00T LOTOG,.
(i1). Ze ovvhopelo pe 0,TL TPOUVOPEPONKE, 1 KATACKELY €vOG HOONUOTUCOD
aiyopiBuov, yvwotov, onuepa, og «didtpo Kalmany, o oroiog cuvictatol o
OAYEPPIKEG EKTIUNCELS TOV UETAPANTOV KATAGTOONG EVOS GUOGTHUOTOS UECH
plog emavainmiikng owdikociog d0pHwong TV TopoyOUEVOV EKTIUNCEDV
Baoet petproemv eni tov wpaypatikod cvotuatog (Kalman, 1960).



Avtd 10  «QIATPO»  EQUPUOCTNKE KOTA TOV TPOKTIKO  EAEYYO
(«xvBepvnTiKty) d0POP®YV GLOTNUAT®V, OT®G KAl Yo, TNV TAONYNOT TOL
Anolov 11, kabag kot og mAN0og etepoyevav TPOPANUATOV GYNUATIGHLOD
npoPréyemv (LetepemAoyia, oukovopio, GEIGLOAOYIO, EGAPOUNYOVIKT K.AT.).

H ovoia ¢ koopoBedpnong tov Kalman €ykertar, eipon g dmoyng,
GTOV TPOGOIOPIGUO TNG OUOLOTNTOG LEGH GTNV ETEPOTNTA KO, AVTIGTPOP®G 1|
avadpaoTIKE, TG €TEpOTNTAG HEGO TNV opototnta. Eivai, Aowmdv, yvnoimg
OLOAEKTIKT).

Mmropei o1 OgpeAdOELg E01KEG EMGTNHOVIKEG GUVEIGPOPES TOV VO, EYOVV
TANPN €QAPUOYN LOVO GTNV E0IKT| TEPITTOOT TOV YPUUUIKOV GLGTNUATOV 1,
OAAMDG, VO OTOLTOVV  CNUOVTIKEG OVOCKEVEG YO TNV TPOYLOTOKPOTIKY|
TEPIMTOON TOV UN-YPOUUK®OV cvotnudtov. Mropel, eniong, kot avtd givor
pédAiov mo xpiocyo oe Opovg I'evucng Emothung, va eivar — pepikdg —
OKATOAANAEG KATA TNV avOALON ekelvov TOV cuoTNUdteV (Ploloyik®v Kot
KOW®VIK®OV), OOV Ol OTOMKEG KOl GLAAOYIKEG mpoodokies dadpapotilovv
gVEPYO POAO 1], Le AL AOYylo, OOV «TO HEALOV emnpedlel TO mOPOV, OTMC
akpidc 1o emnpedler kot to TopeAOov» (Friedrich Nietzsche). H
TPOYHOTIKOTNTO, OpmS, Tov Rudolph Emil Kalman dev rav mopd exeivny tov
ayova. Agv Bempovoe OTL VILAPYEL LTOKATAGTATO YO TNV EMTPOCHETT, TPOC
dvtAnon yvoon ko, £T61, oTpaTeELOTOY, OTMG 0 1010G £iye ONADGCEL, KAT® Omd
™ pnon tov David Hilbert: «IIpénet va pdBovpe. Oa pdboovpe.». O aydvog
cvveyiletat.
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