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VLADI MI R L EFRHBEORE®F
TWO SYSTEMS OF ETHICAL COGNITION

Stuart A. Umpleby
Department of Managemehhe George Washington University
Washington, DC 20052 USA

Abstract.In his 1982 bookAlgebra of Conscienc¥ladimir Lefebvre contended

that the dominant ethical syste in the West and the Soviet Union were
fundamentally different. However, people on each side usually assume that there
is only one type of ethical reasoninghe result is that each side takes actions that
are misunderstood by the other sid#lith the guidance of Lefebvre's theory it
became possible for both sides to take actions which, although counterintuitive in
their own thinking, could lead to more success in negotiations and a reduction in
ar mament s. Luckily, L e f eghestrlevdéissof theh e o r
governments of the US and the Soviet Union during the kupatf the Soviet

Uni on. Lefebvreds theory can be wuse
between businesses, and between individuals. The theory explains some of the
difficulties encountered in the transitions in the gmmshmunist countries. It may
prove helpful in negotiating with extremist groups in the Middle East and Africa.

| met Vladimir Lefebvre at a cybernetics conference in the early 1980s.
Thus began a fascinat) series of experiences with international scientific
negotiations and an introduction to a remarkable and important theory of
ethical cognition.

| had initiated a project with Soviet scientists to discuss the foundations
of systems science and cyberogtin our two countries. | invited Lefebvre
to join the American team thinking that his knowledge of both countries
would be helpful. He was then a professor at the University of California at
Irvine. Earlier he had worked at the Institute for Systerisdi8s in
Moscow. Lefebvre not only had lived in both the US and USSR, he had
written a book Algebra of Conscience: A Comparative Analysis of Western
and Soviet Ethical Systems.

Lefebvre told me that his participation would be a problem. | greatly
undeestimated the magnitude of the problem. However, in the process of
resolving the problem, | learned how Soviets negotiated and became familiar
with Lefebvreds theory.

Lefebvrebds mat hemati cal theory of
in a three leel structure. The first, lowest level is the person himself or
hersel f. The second | evel I's the p

the personbés perception of his or
The top level represents doubt aboutawthe person knows about himself/
herself and the other. Depending on whether the combination rule for the
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exponents is addition or multiplication, two quite different ethical systems
are generated. To understand the two ethical systems, it is helgfiirdk in

terms of means and ends. In the first ethical system, the end does not justify
the means. In the second ethical system, the end does justify the means.

To illustrate the two ethical systems, imagine two paper castles in two
different valleys. Each castle is occupied by paper people. A dragon with a
human face approaches the first castle. The people send out their hero to
deal with the dragon with a human face. The hero approaches the dragon
with his arms outstretched in a welcoming gestln@ping to establish
friendly relations with the dragon. But the dragon breathes fire. The hero is
consumed by the flames and falls to the ground in ashes.

The dragon then moves on to another valley with another paper castle.
The people in the secondsti@ are not aware of what happened at the first
castle. Once again the people in the castle send out their hero to face the
dragon with a human face. But this time the hero advances with sword and
shield, ready to do battle with the dragon. Again thegdn breathes fire.

The hero is consumed in flames and falls to the ground in ashes.

Now, the question is, in which castle would you prefer to live? | have
told this story at several conferences in several countries. | have found that it
is a reliableindicator of geography. The closer | am to Moscow, the more
people choose to live in the second castle. The closer | am to California, the
more people choose to live in the first castle. An exception is the Pentagon
in Washington, DC, where almost eveng prefers the second castle.

In the first ethical system if there is a conflict between means and ends,
one should be concerned. A bad means should not be used to achieve a good
end. This ethical system is dominant in the West (i.e., North America,
Wedern Europe, Australia and New Zealand). In the second ethical system,
if there is a conflict between means and ends, one should not be concerned,.
A bad means can be used to achieve a good end. This ethical system was
dominant in the former USSR.

Usingthe two variables 1) whether a person is willing to compromise or
not and 2) whether a person has high-esteem or not Lefebvre identifies
four personalities saint, hero, philistine and dissembler. He shows how
these four personalities are differentthe two ethical systems. In the first
ethical system a saint is willing to compromise and has lowestédem. An
example is Jesus Christ. A hero is willing to compromise and has high self
esteem. An example is Abraham Lincoln. A philistine chotse®nfront
and has low selésteem. An example is Senator Joseph McCarthy who
looked for communists in the State Department. A dissembler chooses
confrontation and has high se&l§teem. An example is Richard Nixon.
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In the second ethical system a s$asmwilling to confront and has low
self-esteem. An example is V.I. Lenin. A hero is willing to confront and has
high selfesteem. An example is Joseph Stalin. A philistine chooses to
compromise and has low s&§teem. An example is Nikita Khrushehe
who was willing to compromise with President Kennedy during the Cuban
Missile Crisis. A dissembler chooses to compromise and has high self
esteem. An example is Leonid Brezhnev, who awarded himself several
medals for heroism during the Great PatridMar.

To illustrate the second ethical s
in 1920:

We repudiate all morality that proceeds from supernatural ideas or ideas
that are outside class conceptions. Morality is entirely subordinate to the
interests of clas war. Everything is moral that is necessary for the
annihilation of the old exploiting social order and for uniting the proletariat.
(Cronyn, 1961)

We can now ask, How do these two ethical systems lead to difficulties in
international relations? The awsr is that each side presents itself as
honorable, but each side interprets the other side as dishonorable. An
example was the summit in 1961 when Kennedy and Khrushchev met in
Vi enna, Austri a. As described in N
like abrute at his Vienna conference with Kennedy. He went home with the
sense that the American President was a pushover. Kennedy went home
knowing he had to take action to overcome that impression. Plenty of
trouble followed. 0

The trouble that followed wabat Khrushchev decided to put missiles in
Cuba. E. Germany began building the Berlin wall in August 1961. Kennedy
decided to oppose communist advances in Viet Nam. Also, Kennedy
ordered the creation of an office in the CIA to make psychological paffle
foreign leaders and to brief top US diplomats before high level meetings.
After the Vienna meeting Kennedy he
before. o

Another example of misunderstandings due to the two ethical systems
was the visit by U.N. Seetary General Kurt Waldheim to Teheran in 1980.
Waldheim had gone to Iran to attempt to negotiate the release of US hostages
being held there. At a press conference after a meeting with Iranian
government officials, Waldheim said that the discussiongjoaé well, that
both sides were willing to compromise. Later, on his way to the airport
Wal dhei mé car was surrounded and st
country alive. Why were the Iranians angry? He said they were willing to
compromise, whiclthey interpreted as an insult.
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Previous explanations for the Cold War were: 1) ideological competition
I communism vs. capitalism; 2) spheres of influence or geopolitics; and 3)
the belief that the military and industrial establishments in both countries
have an interest I n continued host.i
work suggests a fourth explanatib@a very deep ethical difference.

People from the West may wonder how a society can work if people are
unwilling to compromise. Mark Popovsky (19 describes the case of a fire
in a classified laboratory. When the firemen arrived at the laboratory, the
guards at the door would not admit them, because they did not have security
clearances. An intense argument ensued. Finally the firemeraveemd to
the side of the building and entered through a window. The guards did not
stop them. A board of inquiry ruled that both groups had acted appropriately.
Both had been uncompromising in carrying out their duty.

The two systems of ethical cogoiti sometimes appear in spy novels.
Here i s a pass ag elinkerr Taitar, SoldiarnSpy1@/Qar r e (

A British diplomat speaking to a Soviet diplomat safis| once he
someone say morality was method. Do you hold with that? | suppose you
wou dnot . You would say that mor al i

Di fficult to know what oneds aims ar
British.o

The first ethical system is characteristic of the West. It is process
oriented, using a bad mesato achieve a good end is bad. The second ethical
system was characteristic of the USSR. It is goal oriented, using a bad
means to achieve a good end is good. The two sergeants in the movie
Platoon illustrate the two ethical systems. Sergeant Eliasesgmted the
first ethical system. He said even in war some means are not permitted, e.g.,
killing civilians. Sergeant Barnes represented the second ethical system. He
said in war the goal is victory and any means necessary is permitted. The
main charactein the movie was torn between the two and felt that they were
battling for his soul. Other Viet Nam war movies, for exanfgb®calypse
Now and The Deer Hunteportray the psychological stress felt by soldiers
raised in the first ethical system who fetingpelled to act in accord with the
second ethical system. (Hinson, 1987)

In 2000 the Institute of Psychology of the Russian Academy of Sciences
held a meeting on Reflexive Control to honor Viadimir Lefebvre. The
location was the President Hotel in a roowerlooking the Moskva River.

A statue of Peter the Great could be seen from the conference room. Around

a large circular table Russian academicians introduced themselves. Each
academicians said in his own words t
life, that he now sees the world in a completely different way. This was
definitely not a normal academic meeting. At a break | asked Lefebvre,

A Wh at i's the question to which you
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answer?0 Lefebvre remtlied, b@dTmes e
collapse of the Soviet Union changed the borders, the political system, the
economic system, the legal system, and the social and ethical system. What
had been good became bad; what had been bad became good.

Lefebvre has explamd t hat peopl e are i mpri
et hical system at an early age. on
to act in accord with the imprinted ethical system. However, one can learn
the other ethical system and act in accord vtithhen one realizes that the
imprinted system is not working in a particular situation.

In 1987 Prof. Josephine Woll, upon returning from a trip to Moscow, said

i n a | ecture at the Kennan I nstitut
of the cultural iberalization currently underway in the Soviet Union is a
guest for valwues and religious mor :

being discussed in cultural circles in Moscow and among university
students. o

As a result of my work with Vladimir Lefebvrand with Russian
scientists, | learned that negotiating strategies in West and East are very
different. In the first ethical system both sides search for where they can
agree. In the second ethical system, there is a series of ultimatums on issues
where compromise is not possible. The actions which are not ruled out
become thele factoagreementNeither side compromises.

Lefebvreds theory was used at the
USSR during the collapse of the USSR in order to prevent
misunderstandings. It was NOT used during the brgalof the former
Yugoslavia. In the spring of 2004 | was a Fulbright Scholar at the University
of Sarajevo in Bosniilerzegovina. | taught a course in organizational
behavior for middle managers. In tlo®urse | reviewed the leading
psychol ogi cal theories related to
of reflexive control. Out of curiosity at the end of the course | asked which
theory they found most interesting. To my surprise they unanimously said
Lefebvreds theory. When | asked wt
explained both why the Balkan war in the 1990s had happened and why
conflict continued after the war. Previously | had thought that the theory fit
only relations between the US attbSR. | now think that the theory is
widely applicable in international relations negotiations and also sometimes
in negotiations between business firms. | have heard that the theory of
reflexive control is also being used in Russia in education archpterapy
to help people cope with the changing system of values. Like the Russian
academicians at the President Hotel in 2000 | now very frequently ask
myself whether someone is using the first or the second ethical system and
what an appropriate respga will be. | think Lefebvre has made a very
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fundamental contribution to our understanding of human psychology and to

world peace.

References
Cronyn, George W. (1961). A Primer on Communism: 200 gquestions and
Answers. Edited by Howard Oiseth with iatroduction by Franklin L. Burdette,
New York: Dutton.

Greenfield, Meg. (1985). "Close Encounters at the SumhéWwsweek,
November 18, 1985, p. 114.

Hinson, Hal. (1987). "ViethamThe Movies' Coming of Age,The Washington
Post,July 5, 1987, F1.

LeCare, John. (1974)Tinker, Tailor, SoldierSpy New York: Knopf, p. 70.

Lefebvre, Vladimir (1982). Algebra of Conscience: A Comparative Analysis of
Western and Soviet Ethical Systems. With a forword by Anatol Rapoport.
Dordrecht, Holland: D. ReideluBlishing.http://algebraofconscience.us

Popovsky, Mark. (1979Manipulated Sciencél'he Crisis of Science and

Scientists in the Soviet Union Today. Translated from Russian by Paul S. Falla.
New York: Doubledy.

Woll, Josephine. (1987Meeting Reportkennan Institute for Advanced Russian
Studies, The Smithsonian Institution, Washington, DC.

26


http://algebraofconscience.us/

Lot {1 RrRerR¥rsrRM [ lrfor 1T.0.JrA(.

(. J i m&EdBdIskzls Wddshsvdd (¢

b dzdzets s Ofysftdmdzetso Odats o' H J dzj dzd j Hitsdi3d dzd telz & h
dzO 2 y dzts 2 tcOyd tsdzOdz' detsfls d (S dzOMmMmdyd M
f sMisdzd & dzO @iy IS I j)ded § L Isd ud MSAfEH JOdnif2) ¢
1. ¢. [dW]JotO fYssLosdwjls MHJ dzOIs! 9" 9 tSH,
l]’th[Lde)ch 9T Hjdzjdgdzer » dzOBRd HEBsBJdedtelzs b d R
tcOydtsdzOdz: detsfmils d . Clsd MtssBteOy jddw §tsL dIsi

BsHjdzj?2 [ JWjoetwO d yJ dzjdps@dadeO L azts iglod o d E
OHJ Co0Isdzr = ©OLAEZJUdE &3 sdf Odz dzOEZz ydzets?2 60O

s3] 2O BNH j d&Z2Ok ydzr = COlsddz BJteO M
f

Ctsted dzdz’ c[Ld34dZszd4d3 dets e 3O Is d o dz' R
WddzsmsW MSda thdse Odzd?2 d&&OESd, das dLd
OCIsdlbdzst) BStcc OdzdL s Odzdesfisd MEkzei jCIlstse
Ysts ©OCBEB tWWBHO Cttej dede" d3 L d3j dzj dzd
dL d3j dzj dedv HBBRdddtelzs " dr L Isdud MCdn f &
9 dzd 3O dzd j tisd  dL 3] dgj ded v, a3’ ed m¢
feddydy dOdz a2 jo JiwRE(zEE@EEd d tsdd d dJf
dmMmdzj Hise Odzed v = d ftcOCIsdyd MSdn MW J t
l toj BHBdzj dzd j G dzsB Odz! datsG s CtedL dMO y
dL d3d dzj dzd W BOLtso " A Y J dedets fyls j 2 d 1 ls
tcOHdC Odz! dats j dL d3j dzj daff j o jBisH j IstsIsts L ldzD A«
ydoeddzdL 6ydd ¢ dzts o s Bz sdf Iz ydoed
cMydscezdz0dzd§ O dets Bl &+ § iz, s s Is dzt
stceOHdydtsdzOdzd MismME s[Az d Isj - degtsc j dadets 3z
J H O dzdzts 2 MlsOls+ | ftcj HdzOG O Isfw ts
Hsd®Bd dzd sz P d A 1Isd¢ o Yydzs® j - tc Olyg d 16 @D dz
(¢ dzommdyd Ms oOow, dzj ¢ azOmMMmdud MSOY d 60
LIsdyijmMédms dBBHjVA 1. ¢. [ JWJotO. [ B
tcOL OB SIsOdzdzs?2 d & d313HJdZCf Holkzr 1 Idyj
LisdSs o §dzOMMmd ud M< sk2y dis Xiz) € Oapdn)dp@dz mdets
LIsdyd MSdna Ofmf j CIsso ) Hiclze dn BsH j dz
Hsdddzdtelzs M j2 1 IsdSd o ftMmisdaj C dzOMmMmd yJ
skddzdtckzs P OW 1 IsdC O CdzOMmMMmdyj MSs2 daC

Ctsdelsj € Misj tcOMMdissistej dzd P 2D Iz y dizts 6
ydsdzOdz: detsfils d S IAS or M OL Ols! fmt
jckzdzv stster dZOR tSH W Is fyw o daj tc O di3ts € H
Cemdtelzj Ismw o dzd &30 dzd J mMkzei jCIlstse H
o tcj d3j dzdzts jls j - de@ gy 36 s cOLodIsdj fn
| 3 dzMmiste ddBjlz jldss dz/yllstdss H j W Is j dz' desfls! o M

IS=Eg s
0 d 0=

27



Eiilse O, -fias. ddOo @Bl UrezEzO™ H j W isj dz' dzs
mdz o CBdej udesd3 Mud Isd 9 L O dmdd3
jdzlsdtetse Odzdzsmisd, ©ls jj oddwdedw dzO
BtocOy jdedfw v f sLeOW S Mdetse Ols 56 tc Odzd
o
s
¢

R

CORORROTC R 2nIFS

Sg-ecaTgI

dzdL dsse tjekzdzvydd o twORE OR ¢ dzOMMmd
ststcr = BOLtso" d3d tstgg fzdzl®d te Gzl dzaf tcfg Is

E sy dzs ey BB dldzj TOC

ddd dr St.02ddn- f o] HMSIOMm teitg Xzd B ts dsdse

w ZzOf tcOo dzj dzdetsmiIs K j dz! W o telf gOMmWM T o

90 (tltstets?2 odzi wWOMMBsSISE] ddw ¢
fMtcj HMIs o ) Yyjdzj MstsB te OL dats 2 H

~o g3 FIL

Hiflseo 5o Odzd ! o fj IsKits IS tdj ded Isdj HdgdO def
rdzd dMCdzs ydlsg dzt dg" &3 ftej Hd3J Issd3 d
CoOw ftosBdz BO oBLAddECOjls o MmowL
Yyd dzd COL" 90 jlsmw dztcOo Mis e j dzdzt
Bzj sBoBHdB & HJj2Mse d2 ts8(T s
Gtso dH dzr B, dztc O 9 Mls 9 j dzdats dzj HisH Iz
z f[der d3d )

CO ydodzj?2 BecOddydts MoawL OO M HEE
sflsd: sdz0O MBLHOjIs o] GtoOHT :
dz' dzes sy jls MY smtse M€ Owp @ 'm
MydOdz' dz » MtckzSIszteOR. CIs(
d, ¢ tsdaW dzd € Is O a3, Octej Mid d,
b, mMokzrHnddyd Mlsekz, H©GEYB],
dzj 2 BT &ZO0O HtsdBBddzdtkze h j2 ots d
tes® s ff Xeztsen.d dzjC Is s ftotswoddz
T O BBHjdvE, o SCwlttra
to ts d dzts fiy - dzO O¢CMdtsdOIsd yj f

© @O

(O ENT; Rt

SISO SGRY TS FIL
g =00

2, ) BB H j dzw - o 54 dzdz" n s j t6C
f gHfctcH ™ M dzkz d2jes tsQ ff tofiddsogdgtss ff s dz
mr MmMbstetsdz) d Hts.

EhOvw tsdzr CdzOMmMmdyd MEs2 d&Ok ydats?
shdzcd 9 j¢C] dzaj §tsLotdzddzd {ftoj tHtsdz]
r 1 Csdesdsd yj m< dn tslsdatsh | dzd 2 d t
j Bdes sz C oMl g ifEO o dzOY O dzj

[ sdgd dzd ez h Ow 1 IsdC O dgj C d&zOMmMmd yj MEts2 ¢

J Csdzls j CMlsj 1 sdyjmMEiet toOmhdtsistej dzc
Ok ydzets?2 tOydodzOdz! detsmisd By dets o' ME OL C
cjckdviststr sted j dzsdtetse Odzr iMtz®i | §if dzy g
s ls dztez P . [ sy dets f sdzOG Ols! Ylsts toj ¢ kzdzw
sfkzh jMmlsoadzw jIsqw dz20 hdese ] HEkdtsdts [zt
ftcj HiNIs Oo d2j lslaPC OC OF Wnitedzch M ls@Xes e ts tesH O |

28

s_g_m‘q_q_nq_nom-@mnnﬁ-q_ U:ﬁ_(ITQ_.N': EQ_HUT
(7}
O

oocg ~x
I, _0SQRA =

=0
Q@



djdsdtctso OdzO dzi Itsdzr €5 dzgO yJ dedesfls
Isd o dzsfls[d ,H tsdleyy 2O Eydlsr 9 Ols+ slsdztsh | dz
Mdzj Hiplsea dw H dzw dzd ~ Mse jteh O d3" = r
i Odz dz | @ Wstkd' CtdiikkzddSOlsde dzs?2 @ OF¢
JHMlsoa O disy jls Buusiqg@qtmzmngﬁdz@zrq: Qs
¢ C BBz dzedC@Is d 9 dzOW |

Mdzd [ ©C d Oo j dzdzd u’tslslj’lsaJHtsaOdz i tcd dz
BJ L EZMmdzsoe dzts, sftcOoH 90jIs Mtej HMIso O,
Cltster &3 sldsfddd [.1. uvbsdhstsets, [.
sBtcOIlsdats | , O dd3j dzdzts: HJ?fr]lsaq’ J dz' dzO
BEmdse zdeo Oj s yj dedztsls sflsdc o d3f"'
Motslse jIsmlsalzjIs HlSd3CdeCftG|Z'5h4? 1Isq’£:4
tcOydtsdzOdz' detsfyls d .

ClsdC O ¢ Mjegzd Mlso ©Oe MtsLHOjIs fHtojHY ST
mMkzel jClIlstso d f slsd dzyd Odz! dats Btsy jIs i
cCtstcdL sdzlsOdz! dgf = MeweL j2e o MtsydOdz dzr -

[ s3] dzed tclze P j 2 LiIsd ¢ j dzj ¢ d&zOMmMmdyj M ts2
Motslse jIsMlsea s Is ddese syd mdzj dzdz | ftod dzgj
fpzsy deh daMmw o dMlistsjeed@dzc Y fzizB)E JQJ MUsGX
Bdzdy dzj 65 Iso tsjfgjsg W &€,0C1 Enddfsd GBSO H wlzf 0z8@
H G .

Il 5 olbttets? XYas.dztsdgdgtelaj d j dMmdzj Hise Ols j dzd
o tethdtso Oded] yYJ dzj MssBteOL desfylsd § j to
CcyJjidigtcj HMiseo O ( StsdBiRzdzd C Olsdo dzs?2 1 Isd € «
9 dctcOn i dfjlxdideliki?29 OFf Pt htsls j dz2 Ho kA |
mdmis) o3¢ . [[BIYJ ete.

[ s dzd tclzs P OW 1 IsdC O ftsfisdzj ¢ dzOMMd
tcOydtsdzOdz' dzsfls

ClsdC O MOBteOL oado O h daMmw Mmtej H Wisted3d
sted jdsdtoso OdzgdetsG s SH A SHO,d3  Yesddzs ¥ fls jof G
Mz i j-1 jswdids] dz' dztsfls dets 6 5 ftSHR SH O, fn Iz
el jSkOd® d d5 Sty Osh j2 MmjHj,
HjWIsj dz! desflsdes? Mtsmis©Qoadzweh j2 o MmeowlL
dstcd3OlIsdo dzr = Sl sdzj dzls dz0 H J 2 Mjsdzdf? M
tc] Odz detsflisd . lqfjtor j Bj ssHBdZte d Yy
sted j dzsJtotso Odzdetsets f SHRSHO, OHXX 9 Olsdzg
Br dzd ftoj HilsOQo dzj dz@ o RBftesctcOW dJd 1 . .

ANz mMed) thdase Oddw {§thmisOdstse € d
e WL Odzg o dzs XzO yff s jj iz} dzq f dHJWdd
CtsdemistczCIsde dL O, Coslstster 2 o Cwdalsj €My
tcOydtsdzOdz' dztsfyls ftojlsjtef joaOjls i ted dzy
dlzh jMmlse jdadets ¢cMmdsw e yoOjlsmwe tOHdS Odzd L 3

29

NEFTS0O0F
HOSLWWH



Efmddzd e O Isfmw OC yj datizr rdzOf tdtsud3 diiAfpad-C O¥% © & o
tcj Odz! detsfls mMkei jSCIstse, O o dzdwdzdd 1 Is
mMotsB @Y. [dzO & Mzdlsmw Exd daj C0OC o
EmlsOdztso dzj dzd § -f @®ls dizjstf ig O elzts sIlsdztsh j dzd 2
zOr- sH dIsfw o dzd YJ dztse j SWj Mm@ d3dtf tc d fg ts HHZ
YJ dztsoe j € ts a3, M yd dedetsmlsw s ddzs?2 Clzdz' Iskz
HOY J fpd wdigd € M telz j d3" d3d d Cdad f ESL 16O
M MmMise j dzdets?2 ¢ Md~dS¢d.

HotSBBHO  tsdzd 3O Ismv day & @ldzmds tetiz@ siddzdiz
slsdetsh jdzadw € Btekls Oige £ Ofte jiHsdg jHICHdE[GIs  d
E§f cO©o dzv j Isfyw d Codzlstesdzd oz j Isfmyw O ¢CC
f tcod ded &30 Htclzce G s, O Htokzets?2 ftoddzed d©3O, I
ddzv Isd J dzd SLdOYOjls ftoshMistets HBO G
JHYsdZOG OjIs oL Offddzists jj 2 @) Is 34 gz dch oL O to
JIs dzgj B HjbjtRddOydd, O Jdij dz B ts
fsded 30dedd o twjLkdz sOIsj ¢
JHEYydtolz ] d&3tsJ Bdzse stsBtcOL d J ,
ded v, yd dzdetsfyls figd R)ls ff 3& z ezfyls Iz
shjddy HdOdkse® d dd&j dgwe h dna
Clsd f sdztsy j ded W Mtse toj d3J dedzts

stczCIsdo dL &30 ) L dz2Oydlsj dz

¢ d Hdzw Wssttdddteseo Odzdw 1.Usd ¢

f sdzd di3O dzd W HBd3ddZdtG|Z“hJQ sd<¢d
sdzOdz! detsisd o Oy deth)Iste ®l§ HG dlaq J' i) St dzw fk
| B3 dz@)Us'eDGIlg ‘6 d ud M ¥z B ZjeY 19§ A, Is saizt dz y
Bts RBjlsOmMkzei jCIO (fj dg' v, ctolzf f ©
j delsdW dydtekze M jets Mjew f LIsdd3 di3j sOMmk
do dztsfls (HdWIs] dz' desfylsdzlz ¥ C 5 d3d3lz dzc
jIstsd3 JJ odzdwdzedw dz0O 3j IsOMmMEkzel j S I50.
yJ dzlstej oded 3Oded v sMisdzj ¢ dzOMMmd yj M
L' 910l dM® MistcOls jzad Y STlpSischr MIP RZtstc OL o d
H tsted j dzlsJtetso O dzdzOW d dzO f tctsB dzj 3z
i jSlstseo [d]. d= Mtz

[ sy des ftedoej Misd d3dzesesydmadzy dede” § f t6d 3
Hedi3d dzd ozt M j d3lz sd{k LisdSd f smisdaj
tcOyd sdzOdz! dzetsfisd. tcPHMzBIHE o s, ¢ ©OC
MORstcOL 9 do O h QW fw Mtcj H O, ) Colstots?
stej BSoa Odzdv &3 MlsteOIsj e dyd MEdn Mkl jClst
Colststclze COC o MOBStcOLodo O hzs Mw  Mtcj
ftcl HMMIsOo dlsj dzd yJ dasdy juf dsp OM £ OIS | Mis'tc.Ols

ltoddzydtf JOdz dets 9 Oy dets Blsdizj Isd s yls ts
tcOyd sdzOdz! detsfils: ttOMMd3OIstedo ©Ojls HjWIsj dz

2
dts?2 fls
d MOdst
Lisd

&

NoOain-g i
NP _£PNIONO-GH
ST ees

307
W Q

30



kel jClktso, O 1OCy] ootHdls o §isdas]
fMlstcOlsjedujMSdr Mmkei jSkkte .

[ BBBN j ddzOW i3fded WsiOE Hdsn 4 Isd ¢
9 Istejrmr Idf Orn dOEZydzts?2 t©OyYd sdzC
Il T HjdzjddY Hsddddtize hdes 1I1sd¢ BOL tot
OdOdzdL j M jydWdsd wlsHjdzt dgr = odHBO
f OcOHdedsr, BI jCIsr (d adHr OCIsdo dztsfls
Lydisr as@v ,¢ apmmd ud M Ow, dzj € dzOMmMmd ud M
dzOz ydzr | m@udB@OmJ@BMBq dzj weodzwss [sfmw
Hiclz g Htelzg O d ftcj Hf sSdzOG O¢F Is Ctsdzo J .G
fMH j dzOIs ! 9" 9 1tSH, Yyls s " HJ dzj dzdz" J Mt
Hisd3d dzd tclz ¥ Nad jtc @y dislsED dz! dats s w 7, H s dzy dzr
Cdzo J t6G j dals dz" - [ estsedisjhdpddedjv ntej L Zdz IsOIsT
v OB d&zdyy 1.

I

s OB dzdyo 1
[ sdsddzdtclzs hdj +tIsdS¢d Istejnrm Isdftse

ANd zs W [ itsHdtedy MO dzdfic® o || sdizd dzd tclzs h
zokz¢d d qefr Mmkei j¢
vsdf dOEzydql OL'sje 1 OLts9 " j 1 0Ltso" | dz
Oy sdzOdz! |f OtceOHJG|tsBI j S IsT f SHARBHT
0CIsdo dzs
Ml jCIsts
s zOMmMmdyd Mecukiij Sl dzsy dz" | [ 4 Wisj dz des| S IsPS ¢cygj dzj 2 ¢
[Bi jCIse|mdMmls.j d3r 1Isde O Ekisddd
yj dzdatsfyls j 2 .

dwisjdz delf sdatsH d-myd
@ Isdo dztsls| dzd dzO ta dgr 2 Visd dzd s Otcdz 2
14 SazOmMmduyculzeiijCdSIsdods j |ukzBl j-Clsdets|CIsd S O i¢yd dzqd
gkl jClimdMmlsj d3" HiWlisj dz dets| e HMlse Oé,

CodgdiBlzded € Ols d

stz dfC{f JyHdMydy|s sz dad ¢ Ols

dZOw OCIsd{dzOte dz’ 2 fiegi jCIs
1 sfylsdzj S OlcubkBiij St OBStOLro (kB j-Clsdats|CIsdC O
e Ow [ isOfmkes|h dj M M|sted | dsdtes|MOBsteOL 8 do O
fted H
cHOBste
shdymw ([t jWdg CMdivteOdhH-dmylalsteOlsjeduj
toj Wdzj CME Isdo dztsfls|dzd dzOtedzr 2 [fkzei j Cls
O0CIsd e dzr
fMtej HT €
vdzj HIzJ Is slsdzj Isd s |, Yls ts Isd i dzC
ftej HMMIsOQoadzw e Isqw o 1 9atsdzt ydesdzdesdz tcOL 9
Hsdddzdtezs h dj 1 IsdCd By des ftoj HMMisOo dIs

31



Rdzs jteftej sOydw Hebkr {tIsdyjmcda M
o Ctdalsj € Mlsy deOfr]fnq’u MS 82 deO dzj Elztiz
tcOydtsdzOdz detsfls d

Rdzsjtej ) ¢ BsHjdd LkduimCdns Mmdhisj d
dzj Hso Odzd™w HtsdBBddzedtelze h d -
dsdzOdz desfisd B EMdztse dzj dz
HMIlsOo dzj dzr B OL tRY tzff e By K O
zofmMmdyud MEs2 dOkyder = 0
dmy
dtsdz

sdz/ L 59 OdzdWw o HEd3] dz
Odz' dztsmisd .

e SHd2" § fsmr d&z¢d disHj dzd ¢
dzr = ez lHseOm) (fEzh j Mis
r BOLtSor 7 yYJj dedetsflsj 2 (

PSS §-g=§o
00,0 F 03
Ned

)

wJ

5 |s

y J dzdztsfr]lsdzr
slsH j dz' dzr = gqdzndo dH B9 . [ 5 dzts o
(sHdd2OSC B " 7 ftsysd et eMmjr SCkd SEzttOR)
HdzZ?w BlIsH jdzt dzr » S kiztcHptetsy ¢ tzllzd p J toc ) O dz
ccCoatsted Is! dzj f tcOoHEZze fYtsylsd ojLHJi BYJ d
cClf d&ztsh tse Csiitt Qe ' steBhtaz d3d tcd d3j to c d
sy dets € : [ fpdzd By yddz© EMmlskzq dls d3j Mists
stcOdzmM stelsj + bsuis ) d® Og f g - €&, dets
ftesddzls jtcf toj Isdtotseo Odes € OC fsHYyj s do Odz

Cf dzsmtse dzy EMmikzy dIs! 3y Mists y j dzh d dzj .

[ oz e d d3d mMdzse Od3d , Y teglL Czdzr skl
yJ dzgdzsmils j 2. ANOCIsduj MSdc ikt ] BIOSisjls - (shpl
Yybsts ©oEssge . fdflss CtsHtetso Odzd j B JIs
qdzscHO 9 M O HJdOBI ydzs ( 2O ted d&3 te, (
4z ¢ fHftmdzy MtseB'" Isd?2 ¢l11 Mjdswetew 2001

l s eoMmjn tcOMMditsils tc j dzdz" =~ mMdzz yow - 3"
YyJ dedztsmils j 2 e . [HdZO0C B Biz€ s § tctstnlst dE z sk
cniStotsh s d cff dzsh s, dzts s OC Y j§ syJ dz
(Hj2Mlsad?2) . 1 Of tocdidgjntds tc s Cs@L, OO  off tdd)joLHIAz
slsf tcOo s+ yj discoffj REEE twe .Ist to! d3iz

SSEHO ¥ HjtojrtsHddB ¢ wOMMdssistej dad ¥
i tasjHed O3 E tc O fighy didsdsugid fipdcf »  deipls idddsd M dzts o ¢
B fjtejatBHdA € cdBJSOCBHdtseo Odzds € yj &

4dandz,fl> osftetsih 9 1 IsdqudmMeédr MdMmilsj RO~
CHtsBtOe d c¢cL dzOe.

| 1 Isdyj mMms¢ Ow : fftdplsd jds8Qj dzd j CHtsBtOE
tcOMMdzOIstcd o O] leAise [ dAOOSC f tecgH j oy do O Ismw
cCRBftesdzsdmm KBjYHE HBttSd L dtd j Mis
SftcOoH" 90]jIs HEtodzr R dMicpMmiso LFictsf I8 lip®C tf

32



1 Iss2 MdmMlsjdidy c¢crnbtoshd2ée ddzHdoeadH dMnrt
Hezedd3s ddzvn d o d H 5d3.

I lsd 4o f) d:f ldnjtsdg @4 1 § dzd § CHBSBKOE
tcOMMdzOIstcd o Oj Isfyw Jlﬁ@tﬁOWgHtsfadztsseeOdzO dzC
CECBBfesdBdMM dBIYHEZ HBBWLESD d Ldsd M0
sftcOoH" 90]jIs HEtedz j i ey I8 Mmlis & @)s.O H HEHIRO
fdMmisj &3 c¢cnttesh d2e Mty Ao MY dfn SHsHEE
Htczedds ddzH d o d H 3.

l tOLd »n Skdz sktcOr ¢MdMmilsj @3 yJ dzdetsfi
O c¢iilsdud ¢ ypomdntsg s j pdida 28 (s8N
MsydOdz: dgr 2 @Mmdzs?2 ddzd ctekzfqf O) , i tcd dz0
I;?Cffnlscid&i, HEzl & 5Q dzlf B H dg B3OJ sy o Mse Ml
H J

s dz20 Cokftsdkdmn M Hekzedd yj dse j¢
dets W Hisdyjdz fleslsWdlls! o90d& tkCke.
Uj d&zse jS, dhkhd2 SodRfesddmMno, §OHO]I
st Sdz Dtesh Jldsy Ozl BSck § oisls w-QzB Is

Ylsdgd B ZH ' o teB06L tafjlshyfriid oddists | € .
l c¢codzcjBtojblficgdpmbgd vtcCd2 MECOL BYd

HOo O dcetokzh jyder = LOBECO d HtOSCtsd M yj
LOBCO or atsHdls BJ LBy @ iz iddds @] Is)
Htclz) B Iz. [ tcOCtsdz MYydeOjls jets. RL 9lstsH
hfOoes?2 d ofmiskzy Of Isi otc B ddzOmiy D j2Is BdS 2.
LOBSS COdsdzgdL qieclzjls M MmMlse j dzdesects G J to
cOMMdBZOIstcd o Of Isfmvw LA jCzvedeaS oldstddAdrs ¢ tdz]
) clzCd stelzy dJ4 ; yJ dzse j Yyt k& mts h f OG |
slIsCOL" o908 ls 9 Mddzgy HERO.

red 41bdudmédd MmMdMmisjdd" [ JjWiotO L O
HeBddedelzs hdn 11dS S &Ofmmduj mMSs2 d
tOydtsdOd? dtsisdyd MG @9 OMdMmisjdg@J ¢ Miseg OE
Msslse jlsMisabkjl 1IsdCj dzj S dzOmMMmdyj MC 2
fnd Misd O (4 Isidk D Mgl judz X es)2 .

roj tbduifncdj Mmdhlsjd d SLcOddL Oy
Rdzlsj toj d dz fted d3sj to, @8] dsjsHejOded™ > d PR j ¢
oL Od d3dzts j o dzd W dzd | Hsd@3d dzed telzs P d n 1Is
tceOydtsdzOdz: detsfls ( . ) Yyomlsdetsmis d, Mo w L
Hsdgddzd tclzs h j 2 1 IsdCts?2 Y sMmisdzj] C dzOmMMmd yj m
EPimdzso dv d&3d W stedzdietseo OdzdvV MOBstcOL 9 do O
t O d3ts s to didis ts 2 meoweiLd Is 5, Yls ts d3ts Y d
C OcOHBE MG OB Odid g Inds.dzts, dBsdzisH J Y dzOW
oLdd S dzO o9 dOGcjtewrn OWeOdzmMSCdrm B J Y J day
ML H Odz ) L dzOydilsj dz' dets?2 Mmisj f j dzad B dzC
g ydlsOdztsm' B SMOdisO L fiptslzj 8 N  dzfmw Ylsts Is Odzc

33



mMss Ldzd CORRd wtsjHddzj dzdzr = ZIsOlstse . Clsts
tc ts dz' f tod fsHEtSIstse € § MlsteOlsj edyj MS d:
AJ dzstcOdz! dgze oL d¥ . dpdasdOdzj ed S OdeC d 2 |
dzj 5 d H Odgdzts ls+ H tiz%s dzaBldsfiig! t§ od.dzf Is olz@ B d dzdzC
I Isses foottesls® Moistsdls lsd® H! dzj o
st OdzdL Oydw IsOdzdetse, JjMmdzd tBHipmizPEEdp
feddzOH B dbsEs? sdujms2 mdmsjdj. |
BOC-IGise i1 j SISO @QOCHNEREE Blstgdy zddy O0jls jdts
G dzOL Or , dzj L Oo dMmMd s sls BOIs j tod Odz! dz' n
Cdi3f etsd3d M.

[ adHd®, Zyjldsts tdejd yj MEs2 MmMdMmilsj @B Is
ftosmMyJ sOd3 dz0@ MlsteOIsjedyj MS sz kZtetso dzj .
tcOL tcOB OIsT gf®V Biglctt @5 j &) dwBdtetse ™ d3 Isj tototsts
Isj ctotsted Mists o W dzw 8 Isfyw BOCtetsmMkzei j ¢
Isjtctcdlsstcd Odz! des? C B OCIsdesMmisd o tslsdzd y
Ot tcd d3d tc, CtsfMkzH OteMmise ts. Clss ftcedo jH s
BzHIEIs MBLHO Olsslip®dz dff dgls j to@eigdIs j tototstc
stce OdzdL Oydd, sOC Y j dzj dgdzd v M d 4 Is j totG
fMdzj Htse Ols j dz' dzts, tByjdz Ibkrdaits € sdastetsd
s Ofdsts ls fjtojtetsy Hj dad W Odzsdlsj tctetsted
Isj etetsted Misd yy Mmedg . Yyisspzsmtfds | ) Otstc’ B
Isj ctestedL dRZsd3 dZ2ZOH s Mistesd Is! kO thdtse |
IstelzH dzj 2" OW f totsB dzj RO, te;th’lsJ Coltstclz
ftosW j MMdtsdzOdzse, dL EZyos hdas twjWdzj Cmde ,

Clsdud ME¢dg OMYjSlsr o &BHJ YA |
OHjCo Pldesmisdz ¢ XOMMI Ui M B2 Oy
Jfjweof§frsCO VWsttkOd d@ses Eyjlko ik
jCltse M bkuyjlsd d5 oCd» yj dedetsfls
foddvlsO dzOdsd §tod ML HOddd &Ols]d
"2 cfikei jSI  tOMHEOU] amdizy SH@O o

[u—

1 2Oydlsjdz' dets Btsdzj j twWOLoadlIlsr j dBsHj dzd
JowO ¢f[dSydd Yt IsjHIOdd ez dyz®Bid &
¥ yd dzdz" m 9 Ctelzf f Iz, 99 HdIsmw f toc
sdud M¢d Ools siwsO fif fij dsty Is- tesgHdfdsy ) Mg & Oz B I |
OHOjls BftejH]djddgr | tshdetse Ocdzgdw 1 Isd
ydsdzOdz dzgsilsd. whkls! { ey difsas,o flsdsids
e sd  dzd wde" | dzpiRfsarlggbtegtshy d,Is hjteB ctlzy
Crlssisdsd dzv pleg¥ j Cls Ry jdso ddidsls(j tofj hssl® @
J Mmazd  fed Oy tedp M) dzgswidz § Is e sd d dzH
d dzls § ¢ fgisdolsiafl} j tlso ' .

34



1 ©OC dz¥ yd dzqd §

Il T Hjdzj ded W Hsdsd dzd tclzs h d n 1 Isd¢ H dzw
tcOyYyd sdzOdz! detsisd BOL Jqtetso Odzsfm! dzO 3 Ists
SIsH j dz2 dgr n aﬁmtmmme&@@mJ&BMBd (BOL
sBi jCIsr d odHT OQBda@BMBq Mkl jClstse
sted SO HRBJddtlzte hdas 1 Isd¥MmMici BHEO O
(S tsd3Bzdzd € Ols d o dzOw 1Isd ¢ Q) d 1Isd¢ O
MOBstcOL 9 do O h JRafMmw Mmtcj H.

t OfmMmgsteE g 1 sdyj MSdr OMY jSIstse Mmdaso
fsLotsdzw jIs MHj dzOIs! 9" 9 tSH, ylss o dzd -
" Hj dzj dzdzr - dzO d3d Hsd3d dzed ez M d R 1Isd¢
tcOyd sdzOdz! detsfmlis d . Clsd MBtOy jddw o t
odzdwels dz@OtkYydesSglsd dBsHjdzj?2 [ JWjotO
dmMf sdz' L soa Oded™w © wWOLodIsdd 1 Isd¢ OHJ C ¢
tcOyd sdzOdz! dztsfls d .

[ dIsj tcOlztcO

1. [ JiMSdRjJH.L iis?2 MBydselkzdzOdzd IsOtcdzi 2 Isj - dz
OHJ] G o90OIsdzr 2 tslsajls IsjnrndtizcadapmEtidsy oo L
HJOdztseg ] Ckzdz skzts: BOIjtcdOdzt [ I j &3] tcdzts G
ltoscwjePm d yd v, 2102110 . o . 1010

2. dlsjfddd jlojudzsdz 8 yYydoddzdL Oydodedesdz tcOL 9
Yyj dedesmilsj2 // | dzsBOdz detsj BERZHERMj ] 2045
(11 RsH) dROsEgdafifoyly < OW o5z ydw [/ 4§ t5H
if.: *ReHfI1 O, 2013. w. 23.

3. 0ftoj MwAkdg . |d MicjHMlsea ©® [/ / 1 tseOwW Wddztsint
http://iph.ras.ru/elib/3340.html

4. 1t Of I cf ztisis ¢O0C Wz twisydsed2 / /  JWdzg SMd o «
Ef cOo Rj0dAR).. -~ 2i47.v. 2. ¢ 23

5. [ JWJ ot dic.j¢B.tlc O |fﬂt5&4f§l$cﬁ,'dzlsts 2003.

6. [ I I MEdRisdeyd § ydw -tz delf dsteitise O dzdzts 2 € 5 B3 ¢
EftcOodzj deyj MCsA[ HjVwikgziplsdelsgls d f 9B~ S dzts G

7.1 totsB dzj 3O anBtGQq Mkl jCIstse o { tMmilsdz] ¢ dz
dtch ddetse O, dd .. ] RN PBBecs.2010.

8-IJW49wltheGIIiSJGdqunCd4 ey jddv d dBBO
ftetsyy Mmr d kf§ tcOoe dzj dzd 6. U . 2. 1. 20

9. [ jWJjots l . ¢. , J O Q6izts 8 | dilz.Isjte. j, dzdzw W 9 Odz
m;W&;qua@f: detcOn [/ RL9®JMlsdw O¢ OrF
Cde J tedzj Isd ¢ O.71 33 K&tp:/Bvww.risflexdon.ru/Rilgary.htmi

10.]20}1)9W49t¢ JIS.yd.d f s Is ) =i dd idiejted dzg-€ ghdkls 5 .

11 jJ S IststemCdf2d Mils. jopzsdzsec dwvw € d&zOmmd yygms ow d
2001 .714% . 46

35


http://iph.ras.ru/elib/3340.html
http://www.reflexion.ru/Library.html

CURY[HSR[ #RHU[ [ 3 R vdUu[BYRI [HdU? 4/
Csf1JfRY[HSRM "REBU[J

g.5. [Ofk{Bodd. f.]. [chsdshs:

I ssds cEHE MY sdzav | b s 0 § fipjoids dz
gd ek ddzj CMOdzHtesodul [ jWjotek. [ &k

J
l dz
COtisadMfts gHddzdls! MdzOBts MisjHJdddtsj: ff
#OBBs Yt Misd Goddd ded dzdd dBBOIsJ BOIsSd ud fn
fMd-tsdsc@ds fousus®ie Oy § dgdil . | § usOxdEI® lsi3jddz o '
Colsster d@3 ftodr sHAs 5] M Hiseat®dzdy f 56 C
tejWdzj SmMdoedzr j] oL Odd@sH | 2 Miszy doudzts d3 jf sioH[ o (s de
Wlsted3q’t:31590dzo[5 Hfr s ydz = Lt Isdud MEdn
~nOLOCIs]te dz Of toj L dz®@dzW dz®O tfdofd 5o A d
HiSB tolz (ABIZHJ i
ot

MftcsdL o sHYWIsw o
[ Odzdz" 2 9" o tSH

 toHyjj Mg e dps.yd Odz! def
Oy j Isfqw f OtcOH ¢ ) Odz!
Wlsted3®-ﬁ@[dzdzls(ﬂs fsHABHO ¢ Bfdmodds toj
JHz20C 8 dmMmdzj Hso OdzdwY o MdZd Y dzr = B AZOMI
toJ LR ltcdojH]JdB HOO fteddij tcO.

1 jtear 2 'l]'qeLq’djgsBde@fr]lso[ d dzmisd sz yd ts dzO dz! dats
anfr]dzchisaOdzC{W f s5COL T o-@&)rUds t firiVdes @lzgdiAdfotc
d dzfls 0[ EydsdzOdz dzf =~ thissfddidsindggi 8 My k
Rej LOoadMmdls Bls Istsegts, o COCdrm odzj h dad A
d &dJ UtGdBtGdlSJlsder LOHOUd fjjH dad &sq
v O¢, jMmdzd fJtedtstedlsj Isdz d3qd ( 3y dL dzj dedzt
dzv 5 Is W B JL LOSJOQfdEssmIsTHy J ud ded 4 o' 4 do Odzd
o] Ocdz! dz 7 bkfMmdsedwa, ftcd HJWd
dz' Is Ols fzd in@yEfsdstccsB h j Miso s ftocd B tc] k
9 Oj 318 tc Iz Cais [2t4], H dzw Cslststets 2 n C
ZydsdOazddes) ¢ oy Hj dzd s j dz! dzOW
d o dzOW 0 d 4 tidtidsq qziomn ¢ @M df GsedddgOdsd v
sdoedL &30 o @Rddiénlse g zlzsez Mhistsdz
WodzWwjlsmmw Bl jHJdzjdedd tsBhdm EMdodzd?
sBJflso ©O) EkcdttsL 52 5B I JSOIs dndsdetiz € istztei@Pts B fyls o |
YJ dzZlstcOdz! dzts?2 o dzOfmisd jde dJdztisp jOsizOB ClIOC 15 AS@H
dzO o=k g f dizy tze .

[ fdzd A4 ftedstedlsj Isdz" &3q H dz Mmsyd
1 Csdasjdin ¢ @6 9 dolsdvmdzseo dw r toj MEztemdzes?2 H s
dLB" ssydesmisd), Iks wBh jMisdsB tcj §OJ fgls ayjj d
IsO¢ dzOL ' Y- sl ls[2-4], H dzw Clsstets? n C

Is
tcOoHJdO ) [ 1] . l1ted L Ist
¢

NIOgE s
Fog O § o

G d
L
L o
ig! Is
tc Is
(074 ¢

Is d
J &
dzj

't OBslsO fBSHH Y OdzO-0608858) (ftesjSls ~ 15

36



d dzf s diddzD wrdf dzts §
- OHOfIsd o dzOw

d dzH d @FfHLEZBO o

My sOdzdy ¢ter dzgsydzOw L G
(H) BSOS Y MY OTEd PG M
sBh jMise j dedesds MtsL dzOdzd
LOddzls j o] Mtso Odets o  ytg palsdg PtdzaizEalg 2 2 fy dial jndzc
Bsy J s J3q icOldz Mo sBtSH Iz Hj2fMmlsed?2 d dzH
Bsdetsf sdzd LEBO = 9 | difs ftotsw o dzj dzd W n d tc
ctsB) J HJdzj difdtes d iy s kB G s e .

[ Mdzs o dz" | slsdzd ydlsj dz dz" j
s 1Ge § dz'vO B dzd[4]

[lsddydlsg d dz §

wjtelkr 1

v OB df yoO
- t5¥Rls B 1f] slazisfiptisf d @sdiz tadz” -

MmOt Qi dsMmis d XMstckzCIskztcO Y-istczS Iskztc O
Rdzilsdlszyds|l.t jcdzd cR 5dB® |1.] d B j tc OtdZ! dit©OW dzO
ts i) ts Bt dzdz 21 dted SIsdo dzOW L s dzd € O
Y j dzls s @xifdzOY fMd|2.0 HOf Isd o dzOW
ZfcOo dzj dzd™ (o J|( HJ BEYBOGI Md
dj tOter dd) Zf tcOQo dzj dzdvw (Gt
3. 1 i&digieds) € Isad o (fijls d )
sy d Odzf foatb- sdzse o 3. 1 tafdodpCise d H B O ¢
W te] EBUCIGWMMBBMGSOP
wd s
vidzse W -d e j L da'did ceij | -Slsizlsmise dj Myt
Wstcdi ®@dzd v |-dzj HsMisiBBEERtSE |(odzi " defBL Iz
(d 6 te O jdnts 2zkzfidr 33ty -tc O L dzts s Bilg D16 if 5 0 1

ctc® M fsdsydlk
fr) tizi3 ts)2

MOBOCIS]

C 5dzC It joqale s dn |S s5dzC 2o ddayd M s af 7

¢ 5 dz€ dajte] idf (9" deo0Ojls Mmddz|( o'y dodjdi Mdd 2
fn =g d3) d dee dH)

A j dz! 1 jJLtsf Offdas ylsfo Ot OL o d(lsfdigio ¥ 1 j dzd |
fiisy d 2z 3O) ddge HZOdz detsc s

B&zOG tsMisfis sW dad W

¢ smted) f teth|sB) JHdzj dedd MmdgtsB) JHJdzf dedj Maz

ydJd dzd mMddzt dese s ( Mfde®O|md dz' detse s ( @D
9 dzOMmlis ) 9 dzOMmlis! )

1 tod s ls -C oy j e dot; |- ¢ t5del k6§ @) daf dotff;
-sBd MY jujddd Ji-dddyddtetse Odzd §
sBMise O; L ¢ sdats 3 U d dadis s d
“Zdzzyh jdzdj B tof

VetesLilsjigd (-4 tsisd tew J H sl - dsts dats f s dzd B d ¥
-fdzd X Jd ded § sHBEH{-d Bz j Mise | daad i
o zOfBls de,tsC e Ols d L d
g w

[BIl jClElsL O [Msyd Odz! dzOVY tee|ddzH Jo dH ZOdz' dz" §

( ¢ s fi) BHE) ts i)

MmeB SH '

37



1 Oy dzts, Yls ts H Odzdz" J Isd{§r sBh j Mlse O
Misisizcs? dets BB HOdH BB Oded L ©Oydd d
Emists@ipusdde (o' 3y do Of d3sMmisd) . 1 o d-Is f IOt d3
ftesd Ma sEYjm tc Msyd Odz dzs?2 ¢ &zOfmbkjtedL G
4§ Mssdn mMsyd O0dz' dz' =, CsdaW¥ J Mind sdzOdz' dz
toj CtosH SBRST 7 L GdgeCidzts o d mMtsyd Odz' «
sdotsf sflsO@o dzw 8 h d A i B W HtelAssd f @ tolz ¢
Odz' dzOwW CdzOMmsjtedL Oydw dzd nOtOCIs
? udZJdZﬁ]@CB“lJ@JBfQOOBW, fistcj &3d Ismw o
JIs s ls Hickzcd difstcz @ & s tc d W€ dgd tc B ¢
Is{))@thtgdzlsiﬁBtg dasiafs @ te(ds igzOdzd ydd OGtcy
02 5dzOn fiyfts ts MUatzch 3D Isl3ff u JY S d d3d Y-z fy dzts ©
BEt'lssgEpjndzj dzdz" = d ddeH zZ2fMlstcd O dz
Ists?2 € sdzffdgitdgi@edzdd J 12O S(df~te tsB N j fiylseo W ¢
MEHs®W® [ tejodzgjets zEdRjteO® d tejodsj?2 |
GsMikzH OteMmise © dzO FEEOY fiffe j4 Hf dBj~od] Sots ofy W ) .

lted MoftsmlsOoadzjdzdd +Isdm o7 9atSHBO M
Ms®dflsmw odHdzr d©s dr o dzlzlstej dzdzj jJ tetsH Miso
Mm-dY-sdf B ydead ssds, d © Htokzetsds fteso tsL ¢d
HsBtokz. [HABBOCE Mftshmtser HGMisgGH j dgdsw j H 5k
HisMmisldhe O jf g SdizOtcOydd wOsdp@®dY dO Bh d
sBtoOL YT dztc ©O9 Miso | dzdzts 6 5 f so jHj dfdy (9o
I . ¢o. [ jf).oaltczMdMmisj &3 1 Ists HsSHBfePEBMWL dz
ZzOC OL Odzd™w L O dzOtclzh jdzdjy BBHhHJdR Hdzw o
Lisduyd MCOY smdmipy @HWJ otk

I sstets? ifdad dgsazOmlsd Mesydsdscedd.

g4 dOyoOodzO Hobkzrmlsr Mwydzr = G tsHtse ldnpw d dzls j
I di3fed yy MSdJd dmmdzj H ts9 O ddfuropeanSowabSzle® » 1 tc
(ES9 fs O0dzOdzdL 2 yJ dgdesmlsdzr = EmMlsOdzse 5
[ tosyr zOMmj dzj dedwv ftesosHWIsw 6 d3j st

SONONT IR > R
-0 I O

s
Y
A
9
R
3
tc

m
| R)
t
¢
d

AOFIOF T DI

CONC)

s teshtse ftcj HMNIsOo dzj dz dzO 1 dzj €
http://www.europeansocialsurveyg. t d M sdzH J dzls Od3 f tcJ H
or M OL Ols! Mo ts§ slsdatsh j dzd J ¢ 21 or m¢

slsdatsh j dzd | dzd ydes s d ¢ teOL dzd ydzr @3 Y4 ¢
CoQMztb ydtelzs Ismw ) o dHJ Codzq 9 MisH Y Ilstasids
Bsy des MtcOo dzd o Ols! Hteze ) HEkzetsd3. dlilsts
fsLotsdw jIs ftesotsHdIs! d3 Y MistcOdzts 921 ] Mt
dfMn SHdzsJ flzx HJ§ dad § fipmMYsfteshdd Szisc d
Y J dzbidis fis dqdzH j S Mtso (ctozff Jtcso C OH o g MA ts1
ddzls j' @l Qdz yj dedzts fyls dzr j sfd ZO thdse j
Y j dzdzts @sdp s teld 2 .

38


http://www.europeansocialsurvey.org/

1 Hd M B,
CjLbd lsOlsT

¢l '™ aftSH

sfzmC Ow
dmMmdzj Htso Odad W
CttstoH d dz0O Iz ) dzif [pldsCrtdg Is ts s ¢
L O § &fp +-ud@ei3tsiipds 0 j o H j dad § €

10 tedfyb dl jse tcOy j dz

4zO M J dzj dad

(sded § tsdzzyj d o
eOMMhEOEeds Of d' 7

toj MY sdzH j dzlsts @

0.4

o
= Russian Federation
% ng 5 (2010}

o Bulgaria Lithuania
°
= %5 (2010) 5 (2010}
& o
Slovakia
= 5 (2010)

eeeeee

°
g -1.0 Poland 5.(2010)

L-]
5 (2010} Croatia
5 (2010}

o
14 Cyprus
5 (2010)

Spain
5 (2010}
o

40 08 08 07 06 -05

slsH j &z dgr -

a
= o o
3 -0.8 Isra

ssytd,
fighs BB das ff to tefipd o f X

f SHicsB dets s d
stejls! j&ts
d L d3j ded fiphf ) d3¢
( sMm!
Clsster j

tojLbdr OIS jdezOE te pdnQ G

Czech Republic
°  5(2010)

el
5 (2010}

Slovenia
®5(2010

S0
Hungary
5 (2010}

o
United Kingdom
5 (2040)

Avg. Coxpadenune, OTKPLITOCTE

tdimt @mf e Hj dzj ded |

l d H dzts,
dzJ
(9 Jded dgdzj o7 2
CoOHOdzs j
Ud lse j tIdmdsalz’
mMdzlz y 02 dzts,
dzO0 w{f tdzjj dzdzts |
tcOMMd3OIstedo O d&3" ~
GHJ f ¢ 0OL OdzO
Zlstsdzh O h A Mw
S etsmtse

2014 G6et8HO,

'lutcOo dzj dzq j
olststes? 1 sdyjme 2

dmlsj & .

Yt flstsOdz
ftosdL otsdz! dzf d3 tsBtcOL 53, O
betsd) o
COMY sZOG O sfw o

1 Of OH dzts'2
Sdgs MBS teOdzw j Isfw
dL 34 daj ded J

f bjsted]?
) dHitsQidigss izOO H Y P s p g™ § j Coa B2 |

MsteOdz [ otesf ™ o

[ ot '
YyJlsojtelsr 2

p OGts ff '

s & O dz)

o
Metherlands

Belgium 5 (2010
@ 5 (2010~ (2010)
o ;
Estonia © - :
German
5 (2010} 5[2010?r
° Denmarl k
Finland 5 (2010}
5 (2010)
: Sweden
: France 5 [201,}}0
5 (2010)
o
-0.4 -0,3 -0,2 -01 0,0 0,1 0,2 0,3

f to6s e

te O &fflstg J2H J
oHigs ® dzis O dz
(ded ¥
ts ) dzts 9 dats d3
tcOMmMY toj H
dzO0 tldes s W y
Y j dadzets fls dzr =

C

NBEGEO 6¢f |G edo &

Hd dzOodid ¢ O
dzd dzd 2 :

s 5 dz d 2
2 OdfhPls ¥ D1s HC@s, dzj layts dzqjudar @' lasslec O ¥ O] t
% stc 5O dzd dzd 2

Y j dadets fils dzr =
¢ sdzad y

sSlstcOy OjIs dL 3

1. 6. [ j%jiokOctz®S @) R 5B v

39



0.0 Lithuania wave Country
: 1(2002) B Beloium
2 (2004) Bulgana
) _ : 3 (2006) Cyprus
P g Fegeration 4 (2008) I Czech Repubiic
: 5 (2010) Denmark
: 6 (2012) B Estonia
Czech Repuhlit‘.i 7 (2014) . Finland

Hungary France
Germany

Sloveniaé Hungary

E Israel

B Lithuania
Metherlands
Momwvay

B Poland
Portugal
Russian Federation
Slovakia
Slovenia

B spain

: Sweden

-1.0 -0.8 -0.6 -0.4 -0.2 0,0 0,2 0.4 Switzerland

Avg. Coxparenne, OTEPRITOCTE Turkey

. Ukraine

United Kingdom

tdBr ddOBd<C O yj ddshisde’ » ttodj dsOyd?2 da
2002 5 2014 c¢.

A J dedztsis d mis tc O dz f jJicosGts C dzOMlIs j te(
~n OQtc @il Iz Is mw Mistcj dgdzy ded j d3 € mMOsstcj Odzd L
Hismigddr EMficO, d o bt yi MOBs] otej
s - jefde stcOHdyd?2 (9 J tcn dzd 2 dazj o " 2 Co
(1 Of OH dzOW (oS O) , i ts Mtc©o dzj dzd & f
UmsbdasqswbmﬂkdﬁhJGMJdS Y J dzdets ils dz" R
fistej d3dzj ded § toSH J ifA dsts digjadgy j Isyw  dzO Istsdzj 6 C
Csdzij tco Ols oL iz fMjlstd Fosdzj ded j €  dztso d L dzj
CoOHELOMS) .

MmOLOClsjledts, bt wjcdhsediel] Bt G

fesdMrnHdls OE/GES) dB dzSdsdztej 3y d &3  ( md3.
[otets "), dzdets Htoj dqd3zh j Mise j dadets o  dzO't
sfd, MsjHdgw s A j2 o lststots? d YJlse jtolst
Il smlssyds? r[osfr), foilsdkkz M Isjyjoc
YJ dzdzsmisdzsdiz f tetsmis tc OwdAb)dbfpd s dfl ~ ( Mmls ds @ pladn <
Mo tcOdw ¥ Isfqw ) .

}tedo J HJ dgdz J ZO0 wdmkzd On hswlsdg Mmlad
COMftejHjdjddj Jjotsij2MSdrn MmlsteOds o
Csdzyj § wddi 2-MisXezClskzte. r j2Mlsedlsj dz' dats,
tcOMYf sdzOG O] Is nwn IsfplOtdAp) @ det® M It @ |, Isj d3 Mmd dz

N
(@]



=

tc Oy § de fr}ilsimdzlSWSlZWB, ud 3 dzdyd d 0o
& ls t dZﬁ]IS | yd dzdetsfyls g 2, Isjd3 Mmddi dzj J
tckzCIskzts. HlStG@er o VyYJjdalstej ddgiels {4
Jd3 dzls- fsaﬂhlsnislz‘llslztc

dzj tcj Mdz Mtc©o dzd Is Slsdzd ydw yJ dedzts fi)
Ctolztf {f dzOfr]szszc{W jJottstf j2MSdr MmlistcOda.

1 0 tdmkzdzs | 3 d dzQ dgdhS @ o dyjj dkdlzts R ls dzr ~

tcOL dzd ydzr n otsL teOMmlisdz n Ctolzf dzOfmj dzj «
(tcOMMdBOtcd o O Isw  o-£0, BFDIRE-3Q! 4p49,65659,4 1§

60-69,7679,8068 9 dzj Is) .

S0

s C
dz 4
R

0,5 wave
_ 10-19 !
‘Russian Federation 2
10-19 3
0.0 oo A9 e | Slovakig: o
Russian Federafion 3 4
80-89
Turkey 5
]
s ; M‘
: country
10-13 Finland
Germany
. France
10 . Germany
| . Russian Federafion

10-19
Sweden . Slovakia

. Sweden
10-19 Turkey
2079 France Ukraine

France B united Kingdom

Avyg. Boixog 3a npegent caoero "H", CamoyTeeprgeHue
]

50-59
Sweden

*\«

70-T% +p.7g France
Finland Sweden

-2.5 -2,0 -1.5 -1,0 -0.5 0,0 0,5 1,0
Avg. Coxparerne, OTEPRTOCTE

d dzod3d ¢ © y4J dzdzts s dz' n tsteq’;dzlsOuc{Q
dd, AtOdzydd, | J ted3Odedd, smmdd
cOddzr d | JjdzdSsBtedIlsOdzd d fr] 2002
dedzr § dz2OJ tod gk deS oz 1 ® dzdzls d3j Isd Is
sMmtse j dedetsmis d : Y B dBsdzsy j oL tcOMmisdz

Mstej W Ismfw € MOdIskzlse jtoy Hj dzd © d dats
Mmddz' dgj § ©dO GJwedoe ey JdO LOHdYqdqw d d
{BBONOJjIs dO MmjBY iodut@BqA]y tpsdatptsifflg dz'o
oL tcOMIsdz A Ctolzf dzOMmJ dzj dzd W Mistc Odz
dzOB dzt H ©Oo h j j2fipvl 4 oG tSHOOAR2 ({ Mdzd Hdzvw  J to
M §tcj sB dzOH O dzdXifipls tetlzck jlsdg jtedzls 5200t OC Is j tc dz" d3
YyJ dedztsisdzr = EMlsOdets o't  dtdskz foffipjar 909 LIAGO
Y J dedzts ) ls dzts d3 ftotsmistc ©OdzMmlis o | ( Mistcj dzdzj dz

o O
s

41



[IsCter Istsfisd ¢ dL d3d ded dzd Vv d3) , Is ts H dzw
l]’tGJBdeOHGdszYdjjlgtqjinQd@Izdms)lsanOtsOQISJtedzBQ B I
H dzOdzd € O. l Oy dzts Ists, Ylsfgls g o igldzedg Myls
f JtcosGts dedzmlsoblz@@ﬂlsmwmdzO@ olststetsets ¢
ftoslsdo st sdzsy detsdz dzOff tc©o dzj dzd (.

10 tedmMkzdzS ] 4 f todo Jjwil ddalts fifdsddd s.tc d3©Otadff v d
ctelzy { dzO M4 dzj dzd v , tcOL dzd yose h da mw i s
ted My sdeH § dzs st X Oy BB JIL 5 RZtetsodzk HIEBS
O thdtse ] orBttcd® dqdii3d © r~tH] BGfttshO
Living comfortably on present I nco
dgmgr Isr o9 Ow BOIsj ted Odz' dz' ~ L OlstclzH dzj dzd 2 )
(st HntHAY PG -9 O Bls) ; Di fficul
(rdls! dzO IsOC B2 HEtSAtSH HBoBdz! dzts Istolz H dafs
(rdls! d20 SOCB2 HBAtH tyjdzy IstclzHdzts) .

\ —hsin
. W
N -

: United Kingdom
‘Living comfortably on present income
: Sweden

FFFFFF

-2.5 -2.0 -1.5 -1.0 -0.5 0,0 0,5 1,0
Avg. Coxpa , OTEpb

tdm. T q’dzOd3c[Q O u; dzdzlsfr]lsdzr n Btedj dzlsOyd?2
M ttOL dzr i3 o dzj d3H B B B wiagZon{fottadlgon mrasdat] d
income Copingon presenincome Difficult on presenincome Very difficult on
presenincomg M 2002 fts 2014 GG.

ltcjyH] oMmMjcet dzgjtsBrtSHdBsS Glsdzj sdls! |,
tsls dzd yd j 9 HddOdzd € j Ty Hadaf @ dz'dalz’= = Zdis IE
Or Hjdzj dzgdzr = tcOdzj j C dzOfMilsj tcOR . [ Mdzd Hd
ftcj 5B d&ZzOHOdzd | Mistddg WYgEAls s f & 3] tod o j d
ftosdmMatsHdls Mmd3jh j ded Y J dzdzts mis dzF n zmls
Y J dzdzts ) ls dzts d3 ftotsMistcOdzMmis o j ( mistte j dzfizi dzd

42



[sSter stsflsd € dL &) dej dedWw B), Ists H W
ftcj 5B d&ZOH Odzd J WsMIs tddg WP EAls s 90 tc OL dz2d yo© o Yy,
cOL df i3 HBSABSHORI BOdsL dZOyd i30. 1 Oy dat
CtOMMBEOtedo O Bs2 ctekffr dzOMj dzj ded™ o
COS 1t dzd MisteOdadzets, Mddz dzajj dzO k¢
MstcOdz alsstelse s ¢ dzOMlsj 60O

Jtedo jHjdeder j tejLbdz kOIr + &g dtedyj ¢
dzOfyj dzj dedv jotesf j2MSde MtcOdz §5COL " o

HddzOBBd S 2 yJj dedetsfyls dz' 7 kGiilpOdgsdzdsiC , k figls t
ftedHjteyxdoOjlsmw MmMotsj?2 LisdudmMEés?2 Mmd
] . 6. [ j%jotesds Hdntslssddd .

s O0C dd3 sBtcOL 53, i sdzlz yJ dzdz” | l.¢.

tcjLEzdz IsOIT dzORtsHWIs ofj Btsdzjj h st
mMysmseMise 28 Is dzlz y" § a3z § Mif)ts dzd Gy d Od
Mokt tstce OdzdL Oydd d Mtse j eh j dzMmis e s O dzo
4 tcOo dzj dad W

[ dlsj tcOIsiztcO
1. jWilotwdejBtcO -fHso | GG dss, 2003.
2.sJtoHd dzP. d4 YsdesBJ S d: Rz dlszyd s d@ dz -
2004.
3sdHd ZOR dzefls L yd s dzOdz dzr j  BOtedyr -d toc
1 BEndB diem§ : RCJLIY o] (¢, 2001.
4. OdzSutsod u syd Odz! dzOW fr]G)d3 St Odzd L Oydw d
oL By desfisd Ol BOISdyJMS ¢ b sk s tc Q4
5/ OdzCus oy . , SIs:ROdzj ds ] of OdfSAs | GidIS ds1
%BHJWd&BSGdZdJ-*QWWWM: fwesyj Mse

BsHjdj2 ¢ O0dOddLbk fjtmfjSlsds tsmmd?
M@ d &z desfyls! , 24699, ~ 1, M. 34
6./ OdzSuts o) . | Is®RrOdzj 99s ] PO tsdyind?2 MS d,

BsH j toddf L Ofygmdzj H dzj G ts Mlstsdzj Isdw 9 o
BsH j detftse / /| -uCjthddfd§dsy j S O  HddzOB] S O
1 C tsdzts dzd € 'Odzj dpdp@nd3r ff s dzf 9l ddgGzj IS Q,: -2&%.0{0, .

11 O OHsSM LOCds yojbsmw o ksdg, yYlts MsedzOMmdzs BT |
dz0 | dzj dpdsc CedzOe B dzd L H G ds dpodsHjdD Q&g § YdzOfj dzj dzq
MlstcOdz. [ HBOCE, COSC f ¢ OLd W, Osols Higj2Lrjdsdn dlds@ilsdr! et
sBtcOls dzOW .

43



IfTorrRI{Rt JrAr)t:
d rleorruvdf oveq o ver LS L1
R fJftof?vLf 1¢dsfr1( J1vvstrR o

] . R. J1t@hjbBddg , [tSdHtse O)

] fsdzr L] WddzsmsW dd
CAd dzcmeisdsy f s+ L dMm H
(RL dLtejyj dd?2 &k
CAd dizssWsdsw o j ydz' 2 s ¢
MCter o0 M jesmw L O W
(AYHBEK 2JteBOIME
H B h

SlstcOxy O smv oty B ded, O B34 M
ydeddzdL Ooyd?2 fn Colstster d3d Mo w L Odz
dzt BsdBBzHictse  HostotsC e -y dsthbgd My PV
ofmMjdzj demMCdm CtodL dMmMBse, COC, otsc ® tog tdi]j azOd
fstecsHdo jets w®ULEBQOIsOs szl z QW d J1EHHE
dbtcdMmistsls j dzw RMO2¢ d CCdzjL dOMIO, O Is
Bz dzlstso BBdtesets?2 dhisstedd COC dMmiststed d
fsdmése Md3" Mdztse d fklsj?2 fHEe)Jdlsodo
yJ dzse j yJ mlso 0.

dzOh jd3 MsltewMOj Bdsdz S L dMmisj dzyd Odz

L FFIoTTOoO, “FEFIS 0

Ydobkhjdz o8 ddJrtstcOHBYdtsd3 tdlsdsdi now an
Bd tcj , GH] BlbmkzlMmiseoksls HBAE tcj d3j dade
sBjLEzdgjohdj + ddisr SHjtY B Bsd@ishtso B
GHy MEkH! Br lsHJjd dzg' n dz¢ H-(Zd B RO IS¢
diz3d to g , GHJ dzj EMisOdzdets ctoj BYIs StezHdw
LOCtsdtsd3sdyd MSdms d ot jdeder = CtsdaW dzdCIstso
fdtejMmlsoOsls Brils! fd hddi" &3d J EZinal  Odac
oMz Ojls dBselkzyd?2 d ¢ OtcOBL@RG dz O sz B
ftocjdzgjBtojjdedj BEzHteMIs: 8 9 jiHKy Isc diB j Bzf L
ftojdzj Btoj O M dn.

dtc flstejBdlsjdzj?2 (tsMmlsjfjdedets §tcjots
BJd Myd dzse J ydz n, dzjy 6 ¢ 5 d30ddd § Efdetg z J oBE W
o zOMmlsokzjls clftcdSCcdz desje d wlsotcOIsdatsy,

BOMMdtese Odzdets OlsOCEZjIsmw M dzOL dzZOd3d d
tcOL & RO, B 9 Olsj dz MisOdztse d Is W BJ L tGC
IsStceOHdydsdzdz” d3 Y4 dzdzsmilsw d3 e jlshidinCdsotshded
ftosetcORBJickz j d&3" &3  sHMtsL dzOded j d3 MW j 6O
hOctcjdzgjots?2 Ctsyj Hts ydmbss fw0lisdyyj MmMCd
Md i3 s s 3O Is d y dzts, Yyt o tsledsdzdzdz o edzj oH jOp!
tcj L Cts d tcOL HtCOY VY dzdzts BB Odz SHAZSG T
Fiwepddz of sdzdzaj EZd3j Misdetsj o Ctsdalsj C Misj

44



¢ 9JH! MOBO WJddtshesWdw L d2OyoOdz dzts &
BjL drLejydz m tojWdzj Sdoader m otsftotsh Odad
sOCdi?e c¢cylss M dOBd d M dBJtesds { tc
yJ dzsd¢g ygt c .

1 OHOHd @MW o jWdzj CMdodegr &3 otsftotsh Odzd j
otsftesh Odzdd: o Y& eojddydd d Mmddo
McOo dzj degdd M dzOkzyder @3 d JteOc d@ZOIsd yd MS c
sdes (d bsdz €t tsdets) fedHOjIs Mdzr Mz ¢ 4

Usts dqo3j dedets tsdets ( bdz €5 dzs) fsL o
LOf e tcORBARZd totso O dedzets My ls - s tcj Hj dzj dzdzts 2
sdfsd3 ttOydtsdzOdz! desfmisd, O OCY | GMBL &
d MowLOdzedz" §| f dedds BOdedd d WtsBdd. |
WEHD 03] dzls Odzd detsj yJ dztso J yJ MSujts BSSAUzj fiplly ofr
d d4 oJudzizs [ kg zlsiasfoyfzdzdzs s L O HJ dzO
dzs Hj2 d Bdesdy ftedtosHT .

l sz ybts Itsdz s dBzHtesMis! d dzv
o Wdzj $md o detsfls WddzshmsW MC sk ts yp dztf &cfs@
slststco Ols' Mw tsls ClosL dzs @ 5 i sdzw ftodls
ftoj HeOMMkzHsydzets?2 cte@QodlsOydd d ¢ tsHdgV s
MOodser cOY Jdzdw, MOBslketstej dzdw d MOBsM
glssgy, MOBsSe"™ ydoOdedw ¢OF o9adHO ( Homo

Cotsdzt ygv,fisdqiesH® d JjMmisj Mise jdzdzr 2 sl

ftotsyj M 9 JHBSBCOL ts9 Odad V) dzd sB j
1 otsdzt ydesdader dsd fJtodmif smse dzj degdw dsd H dzw
Ctotsd3j M jtojydo Oded W , MsykzomMbbgitts2d

fdedOd dats? fd fighs j"dgzj dz(f § L "fkd Bf sdzORd)
fstOL dlsj dz' dz" d3d -ffrielsdga fipisHdad dggidy &3 d  to
otssBteOy jded j A3, ftsLotdweshdd ftesded ¢ Ols+
3" mdzj 2 Hteze dr, ©) IsOC¢ Y J 9 dzj 9 J H S
1 SBratSHd®BSE, oMjcect BHGOY,HSYS R dfr 1 fizga
l ZOHddidte [ jWiote: s [ OMljtej, Clstster 2
s¢COLOizsMm!, yYbts tsdz Satstedls yJ dzse j S 59
¢l 4 Mis! L dzdzd dzgse d dzj Mis!
(dfsmssd ) O
cuts yjd3 v il Bdgdbd®yfdad] IsC

CzCtsdz degsegts dzFdtcOe
(] zOHddzdte [ j W
BtcOL doodddegdkss Odzd SBO f sdzlzh Oted W
dquy &3 fjiter 2, {-f Pt jsd G-"dgffpstmpr? Cls
Gkyd?2 mMd 3B d sL SBOL dzsisd d ©OBMlist
dzts d3j dz' MOy sL dzO dad W ltcdtetsH ™, 9
54 3OIdS iz d daEEBdddSilz ,d Jejdsi3dpisdplastc dz' § ¢

45



Mz yo2dets o jdzdScd2 dBOIj BOIsdSE ¢. 1 j 2 dz
BOIj OSSO fsMmistswdzdzs B ISt IsMWw  OdzG § dz
Odze jBter (& ddgo sdz) .
1 B8 1t ftsteOL dlsj dz¢ dats mMtsyj IsOdzd § o)
f stetsH d dzd© | dzjj ts wjodzd d3" ~ QOqur]lsaO YJ dzts o
OB lsdzy MYy dzdzsmis: d (Jwdzy EMmds, §odud d
sOCdj twjydory Whttdzdzr ¢COC gtslsdztsthZC{J
B hdzjdedde, c¢cHEB B HEBZORE&é, c¢ctjyd B t
ddg Gafdzj dedfv Bde, cfjtejxdoOded™ ¢ jto
| SMMdw tjWdzgimd2ée C0OC cotfictsh Odz
sd3j cOe MORstOL o dIlsdw yJj dzsoe j y
v X J o Mo fls MEjddas o def { to sl
dSe, df MY G cedAigts W Clstster 2 f tc S H
&BGqB MOBBtsIsdzy My dzdzsmisd d teg
Wstedszdz d otfftoetsh Oded 2 : cod yls:
d3r Mdzw 7 Htekzedmr, CBEHO tdzd HL
L sBiE@HPIstcj W@ CdEH o dzr | ftotsyd M
1l foksh: s Issftsdksedd dd OddjBte’
ted Mk dz€ s dzO0 ¢ § dzQdghujjldBstoej it tsle .
9 Mot tsyjtcj H codzzlstcde {1 1Isq
d Motd dz@ f @ BILIs' 8OL ted tse Odedz’ R
dzd , COC 1 Ists ftedmrBHddAES dd3 © dr
c1d3 dzj Mz yoO2dets sCOL Odzsfy! , ylbsts
~ 56 tcOdidie , soetstejy d dmMMmdzj Hitse Olsj dz
JUJ?2 dafjdadpPLreliegm® o ddalsj todaj I
L de, Cl BBIsd ¢ sdztso e, © IsO¢YJ oMmj
dzr 2 3] ts, ftej HMIsOo dIs § zP2 @ H tgdsdz C
| B dzts o e . R M¢ dzts dzdzts mls YJ dztse j € O
h j o dzj dzdzts j B tHA d20lg tlsc 5§ ¢ Bz Ctd@lz! dztsc 5
Missdz? BJLHEZABRE dzOLT™ 9 Ot ls cHEHT B
) Hyj &zt B" 20 kM jdzO Ik tsdse
Csfdd Cwlstster n UJ&J@Jthde
d iZd tc ©di3" J W jDActs o (3® 1B P dzd
Iz mMkei JCIstso . 1 Olsj d3 9 F
Cdn ftc] SsBtcOL 859 C
| dzt dets?2 d Istsydats?
yeeth @l e |
tcj HMlsOo dzw & h d 2
d3" mdz, dats
Jdgdzr » Ctolzg!

- s

§=g0
G@B_m

o=

Y

SNGg®
o g
Ny e e

ng o F-
(O I~ ]

N 11 % g_
o o

G ad -
o8 -
— «

Mm’m‘@&Q—-Sm ﬂN’UT&“—
,dInﬁ-tHIQst

o
n
Q—
&3’

N IFHOFOROIHTINIEFOGA TN 00O

goEr-og_ "R "FSSFOFTAF S TG, 08N
so.g-
5 &

-IFgNa
T30

oy -
a0 =g N
POFOgERNER
g =
Qoq_ G-
M .

46



(72}
@
O

Wz dzH Od3d dzls Odz! dats 2 Hdztlzr =~ s d
"n ftesyj MMse d MdMmisjdz, O
tc | CMdo dzts@ s Z{ tcOo dzj dzd W
s ! f"Isdzd o tsG 5 yJ dzts o
Oyd?2 d f§tddjdz dzd?

O Qo S i
G W @

5
Foz N
= B
TRgR_ I
QQ ~0 O O
Focllng g

=

=3 =

=

g 118 oLc
®

o0
©
-
o)

Mestslse jIsMmise
RBBOAREZ d dzO s Odzls O, ]
Mkl JCIsO HTS L OB dzO y dz'
G dzkz B d dzr f o @MY tzs dzjls?0 ¢ y 4
Y’ BstcOdz! desets L OC tsdz0 o dzlz |
dz! dz' B BOIJ BOBdU) MEdd3d BH
s3] dzOdz! dets?2 ddeskzdydgj 2, sdz bk st
dw dqdWdxmzbmMCdr dMMmdzj Hise Odzad 2 .
aedgtzeds h jH]JOotOdR | ZOHJBJqteO ¢ dz
d Jjoets Istsdzy02hd?2 0dzOdzdL W EkzdzH O
| 2 1Isd¢d d fMmMdrtdizsecdd ¢jto
MOGe. 1 mMdzjHdzjJ Byjdzr 90y
JJ 2z ddtEte de@Bdedzm C 52 Ckdz Iskter ,
dz Hicj ©
2 1

OQ«=FPMVPNI+F -fFPaAgF =
- Fne T
©
Tog-3w

- O« =W O
0w SIS0 =SIOR-0OF o

§.. OFITGTO

| dj2 tkfhd d,
J H Isd Scld e d Wd e @
¢d2 (s@fesdmmn d €
d dBPSHJ e dapmd qL-mEH!
Gjtesjo | sMmMissj oMt
Zsedud MSdm ujtels,
9 Ydd&zOr oMmjnr [ ¥t
ttsd3z O dizdzffftdDro W dzfip@sts 2 )
o dzj 2 ci{ 2mMm¢ =Ps dfctts@» HIY S &
ts of jteor § ftsmlsOoe d dzd
J | 2 cojtelsds Odz ¥ o dzOMmls
d&¢ B2 JowOLd2MS g d@f swidzd)s! , 1 Uisdd
stor f stcOY Odzd M dzj 9 d HOdzdz" 3 tsB'" YO
dzd 3Odzd o Mo sV f dzj 3w dz¢¥ B tsG 5, Clst
dzs 1 Isd & Mdzd Hjtceo" &3d Htedrm SHW IS
d¢Mdodzssc s OdzOdzd LJ @ W4 Isde®4 fiff doff) Isfiiscich
| MO BtOL B OdzdW¥ G6tsmMkzHOMIse O
sls § dzslsd didzsGe sdzOyd sdzOdz! dets?2 toklz

e &

—_

47



l jtej ydlsOe dzj MCd S5 ©OL f S OtcOdzH ON t

ctdwdgShmdee 1.JJjWjotO, W Jeasdigz y dsdg
ftosydlsOdzdzsets d BEdz! M Iz ZO o2 oL G
f SHAtSHO ¢ BOIsj &3OIsd yj MS< sdikz BsH j dz
teJ Wdzj SMdodets?2 W Jj desdz] desdzsedd, O 1SOC Y J
ddzls jtef te j sOyd 2.

Il MY sdzded dzipw  d3ded d dzj L OB' 9 O] dyf 15 dgats Yy
bdzj CSMOdzHteso dyj d3 -8, MOBEHBIsEHHzlg] W 9 ¢ sif r |
J gt 9 Is s d3, Yls ts J Gt f SHA SH ¢ BOIs |
by Wdzj SmMdodz' » ftetsyjmMimse M fsdish &
s jtcOlststets o sftsL dzOdzd v dgdij J Is HOdz! dzj
f tetsH Boz)Y[jHAEAOGC. 5 sdz dzf 5 dH Odedzs ME OL Oz
Btsdz! hj dzaf ddelsdted mMkils, d HOdzj | @Oh tc
ddzls jtef tej sOyd?2 vydmdzse ™ = 9 j dzd yd dz, n Ot
YJ dztse § s d yj m< dn, 9J oW ilsdzsmisdzr -, ¢
gxg&O&d?%ﬂﬂmﬁh%Ba@E@an&dﬂ HEBtO d L

R Ikl W fdwdz, ybt, f{sfOs o Od3jtcd G
Hts 1 Issets W 9o 1993 cetHEz fYsMmjlsdd twwH
cORE On L ABOSCtRBIIS] dzd dets?2 JtesetcOBRBB US|
dzj d3j H dzj dzdzts?2 2 tc @Wslsl] wj M SIS Iso tsd n s
dMmmdzj Hise Odzd 2 , Il . jWjoet tjLCts Mmd3j ded d
fjtoj2Hw sl msmucstmmr: tej Wdzj CSmdoe dzr A
f sz yde MmJj dzlmOyd tsdzdz” | tojLzdz IsOIsT . U (
dqdzsjtejm € MistckzC szt hls tif JsEnS as@zdz'zdzdB tsEiZj G
yqdmazser j dmudmdzj dzd ™ .

R Isjd3 dzj dBJdZJJ W tejhddz ftHidd
BsH ] zdteso Odedw tojWdzj SMdoeader » MickCIlskzts

sMisOdztse d dzipw  + sB8Is dzgj SteH d dzOtedz 2 yJ dztso §
Yylsts ISteOH d ygissizdzd v L jd3g IsO dzO, B sOWste® ¢
L j o€ Odze , dzj y O h OW ) smdzts o § Is 51 5 dzts
MstczC sztcdz n BtsH j dzj 2 [ JWjioatO, H s dzy c
sfdeso dzf d3d d3j IsOW tstc O stf d diqaf fstcdgO § dzf & to d30
ewL detsmisd d Isd O JdeushfO@gd’ , HaOr ds OSopid M
WdLduj MSOv  fMtej HO) d Sof't (ChRYGEC 5,
ftesctcOBBdteso Oded ] d foseteOdwd ) .

) 5C dztsdzj dzdj [ Oflsj tokz

C1 0 HEMPE COYHBEB d&BOIlsj B3O
OdzGg j &z Issf sdzsedd d HJWalsdz

td |
liBdzsesets Missdl bngsdd@? Lz &5
frisOshd2afmw fesddSdzis: o d&scdlk

48



HeMssddz Eyj ded$, dai tdmMGdzzoh d2 MOAsMm
d dimmdzj Hse OdzdwY. vyvYIstsBr dzkzyhj §tsdwls!
MO &3 tOdeded d3 dMistsS O3 d gR¢ thedetsh o sjeay M
tcj o sdzt ydesdedets?2 MmMlsOl! j ¢ MOBstee Oded L
mMdMmlsj 3Oré L O 1965 GtsH. [ dzw 34 dav Y
L OC dz8 yOdzO o JV ydmists i @b tc dzjslasiay Jf
mMdmlsj 3" , sfmizh j Mlso dzv dzO W E dz€ ytHats tsdb,ts51
SHdso toj d3j dedets, EZf Qo dzj dzgdwV dd3 €S OC yJ dz
s fiMsej dzdes o d3d yOlsj dz' dets Ists, Yls

jHEZOCO] oY ddi3 fsdvisd2 dzOw Isj tedgd dzts
Ols' d, fr]lsu’tslsalstOdzOfr]J fslstew MO8 h j 2
sstts?2 EOd 2 § Bk OO Bsd hs2 ¢
4 H{qdgV dazipw dzddIsSFﬂfBlHGBW‘J@lStéJlSdZQS@dSCDMJC
fMisd) d dfertsuwhj2 (k2fttOodweh ], |
flsd ft tldth jdds § yj kskk) .

IzuOdzfr]W Cazommdyud MEd2 € tsdzsta, (§ 4 |
s J dzdz” 2 ) tsfydzts o Odzd W CdeJtedzi Isd
anISSszdzBJIzu'tmL@dzdzqu Ow mMdmlsj B3O dzO A
stcd MdMmlsj d3r Ef tcQo dzw jJ dzts?2, yOMfls: ¢
B dzs Istsdzt €5 ¢cL OlstcOo S 52 e, dzJQtsQ
zidzdt®a © v OS¢ JotsdT@dDdAgRh j BB [ jJ W] ot
dzs Md3d dzs dzOL 9 Ols! ctoJ Wdzj € fd o dats 2
ftesdL o SH digXc WSz iy o dets? Odzg j Blets2 €
s sdzsedyd m< d 4 Wdekzter ) dH J ¢
stsf sdzsedyj MSC sd3 1 tots figliy t€ @2 Iscotg j Oudz! ([dABdgB @
M2 dzgj $dj codzzlstej dzdzdj dBBdter € MmEkei |
Lisddizd %4 MO d3d Mddze sdzOd3d. | Odzyiy dzO
1Isd Stked dOyddzOdzd c¢MmrnoOlsr 90Isi e d
Hiezc O o d3d Misy M dzdagfedisld Bdzd tecCedgidizels to ff
cmMro Oy dzdztsj € st wis! ¥d © Mmetd codzlzls
Odzg j BteOdyYd MEs2 ¥ sds? Wistodgz dzts?2) o d
degfr1vodlocf L 1 felr1rdozrr(1, = [&]°

SGoroza oo I
WEW%N'WHOOWWWSH
v}

Er

~3@N Tg-

GHJ B dzOtedzOw s jtcOydw clkzddetsy j dzd v é
{1101 RC RISOC ind dipdigida@® w©ffls)i eOydd ¢
ttOMmY tsdzts >10[d213fn’ csMc ZOGOHRBE) ¢ j e M BO8
I ¢cBmMBsL dzOdzdzts | € (sMmtsL dzOs h d d3) . s MlsOls d
HtGJadZJq’dzHo[er]QtsS) (') Gdesfj sdzsed d yj Mm¢e ¢t
Mo toj d3d dzdzts 5§ steddsL di@ay @GjedgOiyal d ) & tskie
cdMmilssyded ¢ Iz ddatt stedBOYd de gy tcdipird zbe !
¢ sMsL dzOgfdsssdrlzy J dzdzts 2 ddzv st dzOyd d e .

ltcd {stsd3 [ jWjot dagj LOB"dz d B 1,
fmdztsy dzr j cmMsL dzOo O d3" § e, glsfrJISLdzOth

49



ftoj HMMls Oo AjA" frfipllsdlfdE ¢ MdzOG O j 3" R é. d TBH(
i ¢ctsMmtsL dzOs h j j & B3ts ¢ dzts ¢c MdzOeG Ols' Mmw & s t
mMstslse jlsMmlsezs h drn dzj f sMtcj HMNlso j-dhdds BMsL
Z, .. d Is. H. fdzge i Mt 2- ¢l ©J @Gips oz] &z
dzOB dz¥ H Ols j dz' €&, fisoBdsoL e d® j d3'j H d dzd y O e (
fjtcjottHddz ¢ctMtsL dzOo Oj iisj & MOdEs o MmjBW

]l SHatH [ JWjotO, COC o WEkdH O] dzls Odz!
ftosdLotsHAdSHG Gls dzgj et Odzg jBteOdyj ME A3 ¢
JMls! dwdesesCtcOIsde jJ ted d3 dej deqizy tetstf j Oy d

(TIN\)IY Tx1 Y= TXYy
GHY], MtecdkzOMmMdets jets Ooalttckz, {tjHwbdOCO] s
M tLdyd? M il LUIEO fr]Méu’,ISL'E{xq)q’Q mMeei j ¢
sBjJMfjydeOjlsmw ddeW sted3Oyd sdzdzOw o w L dat
stcOdzL dIsd o detsfyls ! i oty af tctfs  © fzd ® y df dzW
zOh jd&3 Mz yoO,j s L dzOydls, Yylsts v wodzvw j
sydteJ H! , cftocssBtcOLsEdRBE UnYy.

R O3] dzdzts 1 Ists d sB M jyde Ojls d dzW tstc
ftosHody jdedd ddeW stcdz® IXidT xtfyts WRj ff dsdg S dadatsT
fnd dz' dzO OQugg He @ MdMms iffeds j R J Wd daiesdte 3O Y d
tcj Odzd s d yYydatsmls+ & .

s otls otLddCOjls Mmjte! v L dzr 2 o i o
hotos ddeW stcdzOydtsdedets Mo w L Odede = toj W
WdgdWw tej Wdzjg SMdodzts?2 MmMdMmilsj d&3r , ¢ OC

s ldEdyOlsf) dzif sd3tsh 1 & Mtcj HMilse , d
N jdedats?2 [ jWJjotetsdy, ddaW tstc 30y s dzdzts

TXYy ljtelslthGOLG Tx © HOddkzd Mt
o Oy dz" 2 1 dzj d3j dzls Ty (L dzOdzd | Y
| CSMdo dzH@ ts f fipty Rl tsvlala G O j Isdnfy iz BL1 dgjCdis] dals
d?2 mMkzei j SO Ye, d dz¥ tstc d30 y d ts dzdzt
| €
s

S&
2}

(7}
SfRozeT
Q—.
o

SSsdoges I
Oo. oo

SNNOGQNOGB g NGB 9, F7F~
- W S0 &

[u—

stsds m (JjeB dzjlstczHdats §f sdzzydls!
s Iskls §ftstcO® otLotOIdIlsmw ¢ W Ikzdzt
dzd 1. [ JWjotc® dzOMR] WigMmdlgils, s@sHIEL O (
B Y dedz" | ots codzzlstcj dzdzedr dBJtcOR e Mk
d S, LOCzsE yjdgdz" » 9 14~ Y4 MOy
Yyaj lsesy ctoj Odzt desfyls! , L OC dzt yJ dzdzOw 9 t
(DR
d ¢
d ¢
1 O

K @ T

Xtg cHblze j L OCdz¥ yj dgdzr 2 ots 9o dzzlsts
sO Yé. ¢ LdOydl, ot odzzlstcj dzdzj d
s Xy &ty jls codtlskzOdz dztse MtsL daC

43I <IIT G

fdhjdg 1 sts o dgj MEBdz? ¢85 dgj 5B Ydats
Txy=Tyl Xy,

el 5 dzj B MEYydzO0e OJidgtsifiptsL d2Oy h jij e, O

5L z00 Oj Bsj &. [MBLBOs Oj Bs] EHj? I

O Q)
F T
s

a1
(@]



Ists L Ists BLdOYOjIs M Issyscd Ltcj ddw {t
toJ HY sdztsy d d3, Yyt cwlkzftfj cfdowh g ts:i
dL o j Misdzts disdztsdzjLCdis@iz)| dsizsdy fifisosi" Isd d
BOYdW Udelqudw o odHj Ty). 1 d
jClsOe m o Wtteddj Xy, dd3 dzj IstclzH dzt
Iso j dzdztsisd m fnlSBrlsc[q’ v 9 Wit
dzlz Is ! Csdzy M@ RO ] @z O deH PiApls figkistslz  dz
by i @gsy dzsmis! Odadsdydfoyddg(! ) .

fejnfsasydd, dJddijdbmw doj $d2 e
HiclzG 52 tcsB BsIs Y, F Ctshktstetse s
4 dadzts § cotsMftedvwisdj ©Istefiss,51s Qs t
sz yj dzdVv HOdzdzr = Ty B -#siglsts
s2ld ttsBtls m, toBtls Y dzj ¢S ts
HJls te;G)frJl;[l’s.dzOGG)lsJ tcsBBBIS M ©
d.

q thGﬂsﬁ]dZQﬁllsdtGdﬂsﬂslBtGOH[DJCBE
adzlzlststdeJ d3d te Mkl jSIO Y Htwdmkzlsh
dzj € sG s fnJSdHWhJGIS Il MjLdOeh jets (
[ stcOdzd Mis ©O. s O¢ stsdzy €t ot o dzzlstcj dzdg
OB OYOj B3 2 BBOL ¢ tdsdCsolsidsl?d ndlspD
ZOyddz0jls hkzh Ols! | Ylsts 1 sts ctetsL dats
sMkzyHOjls) jeB cGjmtsody jJ WOdsOLdd Ty
f tcd dgw Is ¢ 1L dzj &g delsr Ty d Xy 9o GC0Oyjmle
sBd My JudoeOjls ddat 5ted30YY Jsiddoaz & g & L dizB
o dalzlstej dzadzaj 38 BBdtej Mkl jCIsO Y HOY] J M
dzd fp COCdd BB jCIlsdoder d&sd dzdeBts Mkei |
HOdzdesdz Mdzz yO,j 1 Istsls L OEOHBsYyder 2 MEkBi |

l totsHisSdzy OV fsHEBSBAZ J tOL a3 izt @adpedzr jd
facto O WhkdHOd] dzls Odz' dats 2 stsf sdztse d
fsdzzydds ©OMmh dtej dedzz®  toj Wz CMdo dzgz®s Oz

Tx=TI X; (1)
Txy=(TxIT X),+(TyTl Xy)?2)

— =g Ios
s QOBCNGDT o
QOO =mw =

fCQ—Q— _

%N‘ﬂwﬁ_
X2 NQOg
003 n QSSQ—E{W

2
Iz
q
d
a3

GHJ
Ty=TIY, Xy=X1Y;
Txyz=(Txyl 2)+(Txzl Y2)+(Tyzl Xyz), (3)

GHJ cdMmissyddside d cftedjdddsde T:
tcOMCtcr 9 O sMWw OdO&tse dydes Mz yowdz (1)
mMzdzdzz L o tsMm! &3d MdzOGc O d3r =~ .

O dzOdzse dyder @3 M sMsetsds f stetsy HOB Isfyw
MmMerd &% BZYdMdzj dzgd?2 Txyzqg d Is. H. 1 syJ C
]l slstsdzz ylsts Mddesdzr , Msswh dj Mmdzj 9 O K&

51



Jdels jteftcjIsdtetse Ol v COC &BOMMJiol OCH O dac
fosyj Mmster  fosctOBd , ftoj HdOL dOYj o
v O¢, J fdifjzz wozv (1) a3’ dd3d § &3 tSH dz
¢ BOCtesOdze s isted uj MS ke & Mmnaj disld HBIX, l
(sITm)TY d (TTY)T (XTY). i OMSCter 9 OW  H 1
fsazzydd k3xj 8 bOLCdn 913Ld315>1ldzf>|rd fi9bd( ds.)
ttOL dzd ydz' = ¢ BOC to s @ da tstsd3Oddf s ddghsd Afipe W L O
sSEHO COC o OdejBte] i jtOlststetss ML
s H dziz q stsdz Ct5 tsHdalz CBOCtsOdzE tsted Isc

MowL Odgdzlz or" ydmdzdilsj dzt dzgz¢ Mmnr j Biz.

[ BdOtlzy j dzdj Mmlstsdz! Btsdz h sgts t©OL dzgstsB
f 5L o EREHIG dzdtetso Ols Mtcd H Mis-a © U ) dfddis jtsdiz dxie
MdMmisd &3 to CMmdeds” § fesyj mMm" Hdz¥ ©OL
ftotse dztsL d dzd W ftesyj Mise smtsL dzO dz
Bdzs e sz dz" -, Ctsdzdzj CIsd o dzr = d tsBf
fsdzdlsdyj m e dh ¢ sdasEBfdzdetsf tod € dzOH dz'
dzd
R

d2 hOoe o wOLeadldd dmMmdzj Hiso
J dzO0dz o tsB dzOMls d tcOMmh d tcj ded W J G5
BJtdzj sdud M dnr 1 tcERfidPmedz) gaig® e dzéiH | iac
W w dzd . [ dzw 1 stsetH d g€ @ L Qudfris dzdzdids ts B
OB dzt HOB N j Gt mMkei jJCIlsOe M J gt CHDP
Bi jClstsdze, MdzOB ) j dzdz” d3 9 & mtdn 2 1 iyt syt
Iz
dz

dzj
o 0O
| Cls
dn

MﬂLm§

Yyoj fodzyosismw ddisjtej mde §j tOMh dtsj
OHOoshdj, ¢ MmMlsOIsd, L OdgOG Qls JT de'0 dz' tsd3 iz
fsH kEfttOodzjdzdj 31 gnleB f sR Is@tf 8 ®p dzjT ded
dyd?2 Mkl [jcCusiO ffyteH Eikty@o dzj dzd j &3 Mk B
dzj SMdodzse s Mo zepeazd W tcOX gz dzd J A3
( Mz yO2, CBGEHO M@ gHdsls iy Sfffifssi dEOf
i jJSIso Yé, Txyo6z~o (MmMdzzyo?, CSEHO
Oodzj ded § A3 Y, O Y dzftsmtej HMisH j dzdzts
sdd3 Btsmmts e) et c. 1 dze fp Oz j Bt Od .
| 9 Olsdz |§ 629 , HiE 39 dz€o HMNcO dzdg" & 53
Is+ Yls ts dL 1 Isd n f s
LEedddIsj dzt dzr § Oy ktedzr | kL
ddej sdud MEdrm Mdmisj d3.

L-nhzgqnm»q—mcwa.ﬂ'g-@QI
Logw ss
O]
X
§&
7}
7}
n+
&
O~

T

0]
d

o My 1 Is s f slsj dzyd Odz' dzts L OC dz¢ yO
dzj SMdodz W n stsff pzEg tcO. g ls sd dzts IS t
dzOf tew y+ mw Ylstser dL o dzj y! dL dz
d
s

mqg §3 OORNIXFgSsoFgIIoITNS

dlsjd dF | OdzOdzsed o' M j M OL Odedzts @
Bjdzjj o juOlsdwshdj tjLbd sOIsr 1t
HO fjttjoBsHO &BikOWdLduj MSIES od MS



o jtosWilsdtsMmlsdy 7 BSHjdj2. sSBEHO W {1
clsjtstej d3r ¢ 1 OQtezr O wff ddzsL ' dL jcets B
cjdi3jlstedyjmMedds fkzlsjdde dzO wL "¢ dztsed¢
9 cBdftsdzvicdts?2 e Witedzj s d3jlstsHidasdizj W j
sBddzds tojLbEkzd IsOlsse dL B d&OMISd ¢ dz¢ B o
cMlstcOR O¢, CHtsBtcOe d ¢L d&zOe. 1 tdzzyoj |
MdzOo dzr | dzOMmMdzj HdzedCd [ O2BsdedH O, tsHJdz
Hiczd ®zc j BtcOdyud MSdds o3j IstsH tsd3,if gz diz Odidas|
CHEIzR o dzts 2 Qo lstsBOIS S de YyJ dzso J yJ mS s
sl dzOdzedwY. v 0OC twdMmMtseo Odedj ¢ yj dzsoe j Yo ts
ZzO BHddz N O o Htwswhmdy dzadd Mdzese Odzd 2
o jdzdydjds LeoY LHSE dzgj BO dzOHSC Is§ tsdafse
LOGOHC O dBscOdz! dzgtse s L OCsdzO 9 dzzIstec
g JdatsL * d [ JiWjotkO. 185 c¢cOolstsdiiOIstso &
shtsL d&zOdedj] tsMeotsBBYHOIs Mw s M Mise j dz

l d3g Mists L OC dzt yJ ded W
¢ S tramsitgloria mundie

] Colstster 2 tc OL i jrtey dued Is rfatc@ BH ) I @ e dg jdz
FPftc@odzj dzddeé (2015) *HiOmsfdoamos s j=nis
MstcOIsdzd C O | ZOHJBJteO® [ JWjotO, d Mmdzats:e
d3dzts 6 5 dzO Yy d 5 dzOidds tdaB By dzO ) d SlEpdedz! dzts 2 tolz iy
stsets?2 dhbsstedud MS 2  did firfnidafte @H @z@hd i 2
d Hiz- tso dz' - yd dzdztsyls § 2 . J 1 Ists?2 dzd
dmCdzt ydilsj dz dets?2 s hqqotslsj] Bro OO (d
mMftcj MMse Odz d eBtsBh jdz Gt d3ds 2 Is tc Iz
Ctodzdzj CIsdoe O dimihdzg e 59 @ § g zsc 590 €, i
mMdzsy dzj 2 h d & fsdMmMs Od3 ftoj SHtsSdzj dad W ¢S
oMmMijBh jets ftoster 90 yjdztso j yj mMsoa © M< o &
A~y smw o jtedls: |, Yylsts | &zOHddsdtelz ¢ dzj €
sBtSLic] 8 OW dRdeselstczHdz 2 d betstyj mMecd?2

H ifmedRotdbdzy ydw ftoj HMlsOodzj dzgd?2 B EZftcOo dzj ded d (
wddazshmsW M dy . Odz@ gRjcdldstdse | 1 @D 1 1fy.
http://www.reflexion.u/Library/Lepskiy2015.pdf

53


http://www.reflexion.ru/Library/Lepskiy2015.pdf

oo arIrt v ftR 1t 13713 rfc

C R
frslreuvtiRrRIO
[ . ¢. 1 soadCtse
(RdzMisdIlskzls UTGISBdZstdIZESﬂF@SWZ&W- IR
[ dzw COYHES2 1 fsad nOtOC Isj tcdz Mo ¢
toj otsdzt ygtsdegdzsy o dzdwdedy dz20 wOLodIsdy
sBh jMlsea® d Is. Hicd | digdfdz'dzj d o thg &Z@OC Tdzr 9 «
dzi oMjcEcHO ftsdzdsfmls! ¥ MmMsecdkzOh Ojlsmw B ts5dz
oLH]J2Msad ] dzO Iz d3r d fMd cHyoO dzj Mtsd
Mkh jMise jdedzes Hibjtedidddzdtclzjls j Mmdzd dzj
MsydOdz dz"@ = d CB5G6ded s®dz ded 21, tc Sls|$ Mflpg o
stedjdzsdter d BetOdedyjdedw, SColtster &3 ffts
dL IsO0¢dr ddzlsj dzdzj SIskOdz! dz" = dzdH jtetse o
s yYyjdztse jCj, BsHjdZzdesoOdedd ftso jHJdedWw
]l ZOHdd3dte ¢ddzj SMOdzHteso dy [ JWJ ots.
[ Btofodsiw  dzj dBsdese s € dMbststedd. 1 tjHMO

Mjtoj Hdrdzjc BB CO. 1 kZtodets tcOCad g @glds 5 C ¢
Isd stedw BkftcOodzj dzdw, ddgyd dzj edzOVY  fdn~ tsd
o dH dgr d f tsdzv Is dz' C O HBSABE sB'" 9 Olsj dzt
BOIs ] 3Aldsfi3lgj M dstsH j dzd tets o O dzd MSLHO] Ismw
sBtsMdes o OdzdzOW  iz®) d3ls s Is B Bt ¥EY] Petled g ) jofy d [dz! dzt
Codzdud Mise j dzdz" = dsHjdzj 2, MYJydqodzdmls’
tejh jded?2 ftoddzjdgwels Meesd: i s FiskEd 9OIst
Btsdzj J hdtosCtsds M jSlstej BAZOMISj2 (9]«
ZOtWHE M 1Isdds, E Isjr 34 MfjydoOdzdmilsts:

Yylsts MmMdzdh Csdz 2y Eftesh jdedets fdmr a0Oj |
| dzls J MotsIMmlse O Isgei3OB G dNMo® @§ Is i
2 CtedlsdyujmSd?2 oLcdz"H dzO OHj ¢
JIsz disHj dzdtctse Odzd v , dzy Mts d3dzd dzdzts,
O dd3j il & Msts, ©MdzOs dv W Mm! ddzd
dzd o Mtstslso j IsMmiseddids 2¢ ALO L dolsdgfizIs taiz Ok
odzjdegd j g desor 7 f OteOHdGEd d o' Lot
JHdzdd3 dL t©OHdSCOdz dg' » of LBBOBO HAZW s
jdzd?2 bt otej d3j dzd, HO d Hdzv ff M
BrSH BsMIs! tOLadlsdw Of f OtcOIsO ( fdaC
BOdz! detses) tSfdMOdedw toj Wwdzd SMdd.
WddazsmMsW mMés?2 d fMmMdrbdsedyj MEs?2 d
tsB " ydzts f sdzd dGz3O¢ Is Qolststej Wdzj SMmds - tc j %
SBtOh jdedd 5L dzOdedw dzO MOBsy Mmjsw, 3
olsstctsets WwsHO dqdzjd s d3j ipsisi jsslssdnd sl &z |
tcOL 3" M dzj dzgdvw Mkl jJCIO & oBLEBsyd = 0O

ssg_g O 0=
53

h
s
tc

54



Q) Zedn mMkel jGCIstso (
Is fpw tcj Wdzj Sfdoe dzr 2 O dzO dzd L
smisd d &J dzj ¢ fpdv S it tztzd ¢

w d OoLOdhsHj 2MlseadWw. l tod 1 Is

, dzOyd dzOw d315d3cifd$l§(§lsad3),cj

OQdzOMm! eoMmj yJ dzts UT.GCdeOHdZJXOhJ? W d dz

OBISISrIJJWJ(])StGO fts lsHjdvd tj W dz;anq

g39, 19 d BodasleE JasdssdLp Jj dzd, o ©BY e

, Oz ydzz e H @9 o 8 dfstoupdfhsts dzz  dz0O Iz y dzts

Isj &30Isd ¢ O d3, d dzy 4 dzj tc Od3, mMtsyd s dzts 6 O d3,

Of f O Ols CodzmistczC Isd o dets @ ts OdzOdzd L © t

Bedtsctc QY dvWw MIsfOdzO tsBh jdL o j Misdats?2 d n t

ZOMmisswh j 2 tcOBBIsT , szl wyd Isj B EZH | &

ddzls j dzdzj C sz ©Odzt dzr 2 h 5¢ tsls ftiesmistsisT

Bdzs e sydzj fizsd J dtc®, s CBlstster n  teQd) ipdL *

71, udlkOe"d2 Mmfjyskteh 5 dBOIJ BOISd U
[ Mdzd ¢ shdEslsePistsj v jJatgo fm fsLdyd2

tc Ists, l Hdzts? Misstesdz |, dzJ

Tg- T I
I
7]
©
O]
&
O
=

g=lo
N
Q—.

ls;lsteo[q’ de

ctojWdzj CSmdoe dzr j deter e ( dz@)L soBj"dglz dormo J H
l . ¢JdWjotesdy 098l 9[f H dzCX tSte @B Sldgs O ISOG Y
jets tOBtSlsOR stsets fjtdsHO MHjtydls
sBMEzyH] ded § LWWjCltse tojWdzj SMdd ot
dzd € OC 52 lsshjl) Ctsdzyd f ydd o 4 ded W
CodemistczCydj2 Hd2Ycecwtg ~rn @ik ddB)Xs ¢
détc ftoj HdztsY J dets dzj B dzfs. vJ dg dad d3d

IsJ sted d dcte B' oz MW &t i3z dzd tc JojONdg: 9 t6,¢C
tejWwdzj SmMdekze hd2 detwst WdBsydls c¢cfjtejde
CkzOmMmdyd MS d 2 BOSC Md d3d dz (sBL St mMsts
tod L Zzlsis ds OZts y dats6, 18O 2 Isd o [

4 Httkzets?2 Mbtstesdy , ykls! YoLHddJ o
tesmls dJdzlsj 6 MO € Eyjllkz Mmikei jCIlsdo dzs:
1l svW o ddzd@d ¢ tedzm tsp O t63d, GB2] | Clstster | iz ndzts o
mMydlsOols! ctegwdzj €Smdo dz" dzd e . 1 ctsnaimvorts d
knowledgg¢ B'" dzts 99 J H J dzts 9o W d dzts fy 5 WnNEBRIS RO € |
9 CBdzlsy SMIsji (8] slickfdfQilde=atys [1968 g 197
mMetslse j IsMmise j dzdasO tef) © @@ S(fL OfBHds d Hte. )
[ P2dBOd2EHO (L OR28 d -HdsOYOdzdfm'  dMmMmdz]
BORppor s detec d dJqdaWsteddOydodzdz" = ©OL B J
ddztt stedzd tctso Odzdzsmisd Mlssesdz, dzOteWw HE M
M CsdmOcBAtSs o yYJjdzlstej oded BOdedw tsilsy-
dD. . dted3ikBdd dj O 4G NCHOcd {51
fsojH]jdyj mMSoOowR3 stbteds”. yJetlzyldlilsr o O h Ow

55



s § fpaiz.24, 25 39 ) , dimmdzj Hze h OW Isjtstej s
owh Qw 1 €My J ed d3gd dzls ' dL zyoe h dj tc
dzesdze JetesC Od3sd tojh jdzd28). R Is. H. ( Mds.

OyYHts] dL EZfsdwdzzlsr = dzOkzydz" = dzOff 6 C
ZOMlstswh j 5 m Odd Qg degd ¢ 2z dpdz  ff s dzlz y g
j dzj e MSE dJ g d3dd, Mtilseo jolnfiplsieyss M f
dud M&dJ IZILJBdZCde I 29§36te)d,d HG=E &
gw MmMmr dzOIs MW jdaQec G OBSS Idjts yIQ dpj. dzd &
BBtGlGﬁ@LCBOdZC{fBJ or Lsoatsdy Hdzvw d3j 2 dafr
4 dzdz O dzj ets Mmbkh jMmlse j dedets ff 5o
ts 2 o[fnt]’t:a@ac[lsqdzls,meftvsb{féus;q(»)IsJ tej W C
U d
o tc,

53
ONORS

FRE-T-08, [E-OFQGUH G 0 Q

m¢ ¥ BIS jotc i QBdRIste § OC SBUR] WO
BkzHEMNj ] TB8C0O03Jjls, d&OMEtsd ¢t
Odzlsccfudzow MdlszOydwy Mmdztsy ddzOGm* d M
d df“tc deigvhlsj dzd 2, 5 C sk FdkisdSasmic didg
dzj HsMIsOIsts ¢ CdzOmmMdyj ME ts2 Is j
Jdz L OCdzg yojlsfmw ) mdzd " € s
| Yy dedesfisd. Clsd vygj dedesfyls d
fw Is MwdstsdeOfdd diegf | yJ dzdets MdsQls | 6O do Isizs tg
sodlsjdz’ dets, Bkydls o dzzlstej dzded » yd dedzts
o qdOdz dzgts? odgzlstej dzdzj 2 MskzSIskzter |,
| e Odz! dats 2 f sdzj L dzfs fif ldcds B df datfr , o ' Yts st
h jdz" . OpWisjss OG- SO tiHfifdy. d3ts dzts8y e OW o
Eudils fted ftoddwisdd ddzndo dHEZOdzt dzr
dHEZOdz dz@ isd d €S tsdzdzj € Isd & dztz 3d ts 9 5 Azd
Hdzs2, CBBdzdzj CIsdodzts?2 HJ WIS dzt detsmisd
d c[GtG d fteddgwiIsdw tjhjdd2. 1§l
aisljtsisfr] wog dzw j Wdfnpw fo3ts lzjs te e @W @ W :
Gy s Wdzi SMdodzr = daete -I[)dzOL ts9 § A3 |
CHl fisrkE O IsOC % § sfis O Isfyw o dzd d34d
JSlsdodzer &5 ftcj HMIsOo dzv j IsMw 1 fifls O dzts ¢
Htclze d n dzOkz ydzr ~ dzOff tc©o dzj dzd 2 , |
qdzjlsdjy, o . u. Mm:
fnfnc[u;fr]glsi) Isj sted j 2 1628 &Mz] ¢ IS dcdsdztc®
fp ¢ €28 d [ dsiymazi HEZJ s o I5. . C
¢ f smistetsj dzd & ftcOoaddz OGt] G
4 dzd 2, oL BBsy desMmMisd BOL 59 O
aOdzdzr:é tej h j ded 2, o Is. . |
fpw  fdsds J Hayd@lsixzdid O3 ¢ sO0dzd ydd;
' C 5d30dzH  ( Md3. 34 s dfj WfisColde) dpifsh

—mgomngT
3 TFIT I

m
d
ds
ds
s
fv?

Y
dz
C
d
J

&

N
CAFZG T IO REGRT O
050 CO0og3FEH OO
§ ogo -9 ©og
-3 — o -

2 o
Q—. Q.
3
o)
o
Q—

IFgs O -GTroaprasNgT Ge §an
I
&
©)

%suhawLw&

éuo~=t.~=t.§.

CIFF O

' §F- I IIE

s IiNe | =@ES
5732

(7}
o
7]
s
O
o
L ®)

56



-sistedi? OSbdhi ~d Mgy dz I dJBOknd
3], dmMmMdzj Hze hdrn fsBdzj &3 Mtsc dzOMtse Odad

- B s Oy q sdzdz” 3P zBSE B uj MEEsJd ]
H G .

1dLOadMmMdds ls Istscts, o Sltize ¥ I3 P dzitdd te c
sy tstedd det d Jtwddwisdw tjhjdd?2, dzds
Oz ydz" i3 dzOf tcOo dzj dzd 4 &3 2O JrsMB&Y d n? ,§ M
l. ¢ jWjote®O odzdwdzd d BEHEIL o9dzdvIs! dzC
dimMmdzj Hs9 OIsjdzj?2 ot eMmMjnrmn 1Isdr tsB dZOMIsW

[ dls] tOIlslztc ©

1 1tedtsg o jHjdedj o Ol BOIsdyj MC ki .Isj oS O
197701256 f.

2 1 Ol jrdz'¢ . , £ LEPES BOAE @] CSs® d MsBEERA dad U,
) dzOdzd j 6 4 917 .3 .

3 LitedPpiRsCter ) dzj feslsdo Y sditgy de dgdO befidgls j teljC
3271y .

4 [t MR, , [ O drgEdzPH s Odedj dstsHj dzj 2 tej W dz
o bftOodzv j &I L. Mdin P8 2001 .

iNS R [ BH | dzdteso Odzed j tojWdzj SMdody B fMistec

flsjiggdZ . 1 A (§B7 HOOL.

] fodgsBHj d&zd tjWdzjSMdodssets ctoky § Sio s¢ s

R U (13328911,

Tgas

(
L]
]

7 st diseof. jlssHsdtedud MEd) d B8] sdsQlsjddgQ dnd i f
fMmdrsdfedd {dziz Bi030706. .

8 [ J W jlotap dzc | B tc O -fjtss jsigldulf sizl2@03.- 426y / Lefevbre V.
Algebra of Consciencé.London: Springer, 2001.372 p.

9 [ JWjlot®RrR Ma BH dz" | dHd d dzsed < d teJ Wdzj CSmMdoc
Coda Jtoj dzydd ¢l tesBdz d3f dMMmdzi-ftso Odzd M Obled s
HHH[ 1965.

10 4 W JJS i sdeW dzd S Iskzs M d j-f Mistede § Istdg@atsqOE3.7 158 /
LefebvreV.A. The Structure of Awareness: Toward a Symbolic Language of
Human Reflexioni NY: Sage Publications, 1977199 p.

11I24'18Wm419-t¢31>4¢u0[d 5 bistedd -fj W d¢ sAggddesd, JZ00

122 [ jWilotdjWwdd SIpd:v .s§g delsts. -,4 9B0 (n3 .

13 [ JWilota € dzj d3j dzlsT ZsedS¢d tijWwdz SmMdoadz" = d¢
ftmMdrcsdigefdd.4. [ Jjdddectc®%H, 1966. ow. 273
141 sodEsés.dB jtodzj sd ¢ O: dzOo d ¢ Olststc. RMlststed W

esmisswddj, ¢4 temiffiClsdforr ¢qard,$ @As0ffre .

151 so dJE s@.0Olsj B3OIsdyud Ms d4 BsHjdzd Wsttdidteso O
CBOdH .: dBOdstdzd IsT11 82D 01§ ..

16| so e b stedY bkftcOo dzj dzgdW tstcc Odag L Gryfefi.ts:dzdz’ o
AdL d3OIs dzdilsh, 8 42 OfD. 7 .

171 seadEtsh. , Y Oelqdirteddiddnd o &4 J: d& gdzlsijldd 200
fn.

57



18

19
20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37
38

58

L sodEse. .,  vn Qe bdiddndy  d  ditisg @ipdsjdded i ¢
BsH jidkd.: AdL BOK&dR, M2013.

AizermanM., AleskeroW. Theory of Choicei Amsterdam: Elsevier, 1995.324 p.
Arrow K. Social Choice and Individual Valueis.Chicago: Univ. of Chicago, 1951.
T 204p.

AumannR.J.Agreeing to Disgree // The Annals of Statistick.9 7 6 . Ve P.. 4 .
123671 1239.

AumanrR.J., BrandenbungeX. Epistemic Conditions for Nash Equilibrium //
Econometrical995. Vol.6 3 . 5. P. 1161 1180.

CamererC. Behavioral Game Theory: Experiments in Strategiterbctions. i
Princeton: Princeton University Press, 200344 p.

CamererC., HoT., Chongl. A Cognitive Hierarchy Model of Games // The
Quarterly J. of Economic 004 . ~ 1898. P. 861

CrawfordV., Iriberri N. Levelk Auctions: Can Boundedly Rationétrategic
Thinking Explain the Winner's Curse and Overbidding in Privalee Auctions //
Econometrica2007. Vol. 75. P. 1721770.

Chebotarew. LoginovA., Tsodikovara., Lezin&., Borzenkd/. Analysis of
collectivism and egoism phenomena within thentext of social welfare //
Automation and Remote Contr@010. Vol. 71. P. 1196207.

DanilovV., SotskoWw. Social Choice Mechanismi.Berlin: SpringefVerlag, 2002.

T 191 p.

FaginR., HalpernJ., Mosesy ., VardiM. Reasoning about knowledgeCambidge:
MIT Press, 1995.

FudenberdD., TiroleJ. Game Theoryi Cambridge: MIT Press, 1996579p.

HarsanyiJ. Games with Incomplete Information Played by "Bayesian" Players //
Management Science. Par ti 182: Part 19 £988. VoV o |

14. ~ 5.334PPartli32988vol . 14. i5027. P. 486

HowardN. Theory of Metagames // General Systenis9 6 6 . - 1200. P. 187
HowardN. Gdiher al 06 Met agames: an Extension o

Theory as a Theory of Conflict Rastion.i Dordrecht: Reidel, 19748. 258i 280.
LewisD. Convention: a Philosophical Study. Cambridge: Harvard University
Press, 1969. 232 p.

MarchakJ., RadnelR. Economic Theory of Teams.New Haven- London: Yale
Univ. Press, 1976.345 p.

MertensJ.F., ZamirS. Formulation of Bayesian Analysis for Games with
Incomplete Information // International Journal of Game Thebegs I4.P.1
29.

MyersonR. Game Theory: Analysis of Conflict. London: Harvard UnivPress,
1991.1 568 p.

SenA. Collective Choice and Social WelfaiieLondon: HolderDay, 19701 254 p.
StahlD. Evolution of Smarn Players // Games and Economic Behaor . 3.9 9 3.
P.60471 617.



tolrv{Jlrerrg
fvdrreuvl toafrserRIT3IM "dUt O
hQB(AKR{¢1 dds. o. ¢. [ StesHddy"
| i3j 20, Coltster j oM s dzOs Isfw ¢

4 dzOdzd § d3  fulistfisin Sotrpytss djdzd(ls. to de' tsffs d3J
tcOLodlsdj B3 tOL dzdydzr = t©OL HJ «

o5
Ck 5 kwOHdydd &Olsj BOIsdyj MS
d
J

(o
—
g + o
X q_.

-

Bj dzlstsds f 5L dz@dzdw, COC 1lts B d
imlsjMsotsdmyr ISOIsj dzj 2 B ®A l§ dzg
" sBd&OMWE. {(OL LO ©OLG& ¢
f:  ddydesfmisd, JMisimse jdedets dzj
dzr j 1 ds@ {0t @dsdrjdmply .dzd H j tefjlse O W o

GlHjdr dzdia@ jiz frySagisw d deligOdy dadoeig Oy

Chbeddts? d CtOmslks? KOs
BOo dzV dzifw t8j Odzr dz' 2 e S dzOH dat

S OG o33 H .
Ige0o00 agi "
“NCRRRg25 T %ao o ~
g gos:finrgg
OQxW8& o -

g oo |

O]
N
o
&

yJ dzse j € tsd3, M Clstster d3 Mo wL Oc
Sedhsbdy jets  dB) dzjvd3 ¢c@ffffysiag i dste b
d2e. (66 MmjeEfedO’ | oY W@dq dzg ¢ Odz
d EyOfMmilsdzd € tso gL tcOL dzd ydz' =
dzj or n tStec OdzdiLCy d& ¢ U 6 Sdziv j to jf datp - |
zOtcr , oeMjceHO BN dz { t5dzts da. (dz® €O
dz' sjlsj 1[f[s [1uv B'" d&zO 1§BQAc O LYdEFRE H(
d dzOtctse I o' Mszf ddz f lod ¢f dghjvededz" P L
dgeoe (LOCtrlssets dqdemMisdlsizls©) , Ctslst
9 0, dzs o  ftoddzsy jdedd  Gd3" U dzls gztby fn
' J WBttdzOdz' dz j
f sdztc ©Oo  dzts ! . [ 8C ZOHYyd<¢ k¢ tsdq
Milsdzesmis d sBteOL , Colsster 2 W  odHj dz
jtcC OdzO B dzd o Bsdzlsd tetso Odz' Hteze dzOf
sOdz, 5 fipfjsdzic ©L sdzd tslsteOL d dzd My H to Iz
disdodets wlstcj Ocdtetso Odz dzO affr]lslzl]’dzj
sdzj sffsea © Mzse ® twjWdzg €y, toj Wdzj CMd
yddzmhw o Its?2 yj "etsdz o ¢@. t WL O
GHO ¢dRd®r dz0) , ftcOoHO ttso des dzO
Ef sdzd dzOj d3" j otcj dzg &2O w B'" dz 9o tse dzj
9" Hy dzj dzdz" d©3 G tis§ ts503, ) Colstster n W 9 dz
CtsdemistczC ydw 1] I telOBtfistésjjH ddsy j dz W 5 tc d30 dz-
sffinOdzdw oL Od di3tsH § 2 fifls ol j Issalie tst€ jsW dzj € id
;ﬂJdZJ? B dzs o ofjimg idyd ¢ | dustaittigafsls dof dyipGsizd v
ac " .

G j&n&ssq_g
N2 @ s§ ®

S 60
n:s_

&
IS
)
q—
)
O]
=3
35
o
®
<
S)
=3
Q.
3]
®
o
=
E\ir

~EQEICLFLIOIEIFAIFC ST QIGO0
RO NV i <k O =i o RO Al I b N > NPV S T Bl el V| 87~
GRS S

59



ltcdojHk fHtoddzjtce fftsMmMisOdtsoaCd L OHOyYd |
sy stedd ddtOten @ud MAdzAlk g dels te) fistej d3d
HsfMisdy § dzd ¥ dzOd B tsizte § | ¢l djC dz@ q fatzdyls d

GHJ af,Bisw;(uyJ..,dz,,DstUi,ulU,U:U13...3Un, 9" BisSte’
f sHMdlsX, 8= (X, ...,%) . I} sHMdMIsj &3 ded ) dzj ¢ 5 |
fisted &3 Ismw € ko j dzd ud ded & fi Gt ls=jli2d.j,0 L W W
ftod HY sz deQ ded3 o dz" d&3d 2O § tetsd WpXj, H.§ ded d

t OMMBslstcd 3 d3j -~ Oded L d3 EZf tcOo dzj dedwWw M ¢

ftcOodzjdzadj 65 Isjtoedzdddesdzsedd [ tsdfmd j o0
Ajdzste wwOMMudis @AY stsdz@" OB A3 sH Md M
B dyB Milse j dzdzts? MiIsteOIlIsj cedd d W Syefdglz dzd te
u(x), Is. § . o' BdOjls tojWdzj ¢ Mdetsj i t

Hfr]q’fr]lsc;d3 BUTGJHJdZbeI’]W , C0O¢

BY(m) = ml X bsux)= supt(v.a)- d(@ )ud(U)20

d dzOq’Btsdtho[Q GOtGGdZBthBSOdZer tej L kzdz
G, =sup Imf()f(xU)

r
IS

o o O

ftod YB)sdssecHO d ktsd ¢t LstscmaX;(Qy,,q).QtscHO

sOCddd BjEOddL BOBG Wo dzwE s Is
Shtc] ded2Wdzf ° " B@@S yd2, dOdscss Ov &

g
Misd Bz dzd tets 0 Odaed W . ]l 51 Iskdeis@dd' ~dz" B dzlzdgliGRvEhdzd |
sdf © dd3j jIs tOLtr ader 2 R OtOSCIs] to

uf .):f’u{f. X =X

fux). %, x°

CH{x) sftejHjdzwjlsimw (L Z mdzts o d vi-ts 2d3d dzd ¢
§sHidmbuesy) d wodwsshy §5 fkkd " d&OSO
B - Odzd L BO. § Hfsdpflagfdzg@& 1 Md Mis j 3, ZHso dzj ks
Y d dzls tg, tSlthJHJdZWJISfr]W dL kEfmdztse dw

(Xs;u)||oD f(x,u), D = |>§I X, uiulf(x, q)>maxm|nf(>q q)y
GHJ aszeﬁmtuﬂwa,q COtOdlsdtelzj smw  tsHmd

o mw C tgd jm.dz

v ed3d dz” " teg Wdzj ¢ f,dzd Sl G azgzS MEd tc 5 ot@jjs dz]
hdqesCts dMf sdz? LEzs Ismw o dzOkzydes?2 d R EZHETE
tcOL dzr J Qo lstster 9C dZOH™ 908 Is o 1Isd Isjt

e Oqudds " 2 v Md3r fdz

60



[T BEHj&B MdjHso Gisp A fsif o4 Rl .dzdrsef | e
sBtcOh jded j Bz, OHD L dzg@ @ h 2 slstcOy j dad 4§ ,
dMfdzi H 5o Odzd jdztEts. RO ds@ls j dz

Y. s, (ojiHfscdkOcOjls,™ ghe MOMOE:
MdlskzOoydd, ¢ Stbttts? sdd sldshwishwo,
odzdwdedy dz© MmBTIsdw d o Mo bBikzdwdd jod
fosdmMosHwh dn Mserlsd2. uv0OC] oL Odddat
stotsfe @PE toj W dzj CMdo dz .

l kjtsttdd kfttOodzj dzedw, Hwddwisdw tejh |
fsojHjdd] d tejWwdzj S mparfatzd j ff tc® P tizgzgizy f)
HOo dzts f tcd o dzg § O pNRggHddiRdz [ Mdztso dzts2 Mt
Bslsdeo o 1 Isdr ttOBSISOR Mo w L OdzSldry offds frr s
yOmlsdzd ¢ tso ftejHotsMaodisdlIls! |, ftcj HzG OH
sCtokzy O h dna mh Isj d3, Ylstser z dzlz y" d Is-
MstcOlsj ads k4§ tcCpdazjdelizRv .Isty SWstadsJ dzd v 9 |

[1,5-7] tejWdzg SMmdw tOMMdsOIstcd o Oj Isw co¢
MistcOlsjedw n .

J tc OB s B Bd wdzd & Mdats (ted Widzgf § M o
cOMMdizOIstcd ox@) IsfHOC C G sz daff € ff | tooxtmlzds d
o tsL d3tsy dats J Ef tcOQo dzj degd | igdrds s df s dzt] ¥ Jodzq
sOC ts9 5, Ylsts fgidsiirflefyls o if tolf Eslstster R 1
cOMf sdzOc O Is ftoj ddiszh j Mise tsd3 ) f ts dzt
dMmy sdz' L 5o Odzd jx(y) fidste oy dndqf dzj ftetslsdo st
cOMMdBOIstcd o Ols! MW Istsdz! ¢85 COC dzj CBIstsCO

1 OhJ HOdz dgj2h jj tOfmMmdssilstej dzgdj Mo w L (
EyoOmlsded ¢ s ftetsyj MMO fJteddawilsdw tej h j dgd
FyoOmlsdzd S s Hj2Msokzjls o tO®RE O dzj Gt
zOd3d toj dzd W - , v Htckze 818 yOfmls dzd ¢
ddet stefdsOYs S tsdeStejlsdets ftedadzgwilsr » tej M j dzd"
o" f sdzdzjRilpgge R, HtsMmdzj Mtse jteh jdadw OCIsC
lIssd3 jet ftojHMIsOoadzj dzgdw dBseckls M tsdz
tgOdz! desets f tsdzsy j dzedWw H J dz.

I HOdz dgj 2" jJdi3 3" BEHJ B rolsdiPls df tefotimnd
OBMistcOCIsdztsec s | OB dz¥ HISHdES ] d dE 1 defiPrL & @I
ssySd Ltoj dzadw.

{Isd3i Isdd3, ubt ¢ cda@lilkydd 2z s high J
1L dzj d3j dals toj Wdzj Smdd, t©OQeadets IsOCyj, €COC
[ . Wtdz ¥d 2 BOO |

[ Mdes o dzOVIs jdtgdvd od et MtsMissw dzO o Istsds,
CBEHO ftcj HMIsOo dzj dad W Zyom@®dedgnwtse , o
ftojHi Bzt jddd & dOd-kzHN d~A Emdzse W A
sCOL Oah dMm! o J tedz" o3d , H O Mldzdsy  tATfiplists 200z

61



dHEOdz deséts MojjJ j tetbsH o of PPpatzdiz)j 2 © &
' dzts G 5 s dmoOded v tej Wdzd €Mdd f toc
cd8d0lIsts o |

j ! di3r  f qd@scdBigyiRisB @O j Is OB Mtsdz® Is dz
dSGHdJ? Bt o MmJ d3.

stedzsOydw 1 OBRAjH Asldnjwdzw H 9 O H { @ te sk LO,
T Rdzfwkzijls Mmetsd vyJ dzd jdzdevr Bdditc OO Hirfhdi
j Mlse d sSfdLovi! jJg®-cdlpy -’ d M
cts kZyomilsdzed ¢ O.

zmls ! fjteor 2 doetst Mbstej 3dlsfyry) ¢ ko
Isj &3 oxi B,Sfotcd 1 Issd3 j BEY.dLp Binlsdafs, o |t
i MsdzO® ygj dz¢ olsstctsets detetsC O, d fJ
sMmdlsj dz dzs W EzdEwddc Bggsd waflsEslg lsted y:
fnd3®lstsc[a®4dsfg@ sodls sSitddst@ ] dsff s € k9 j dzo
fzlsjrdt ByoOy, ftod 1 Istsdz J dBxi xd L o jdbizds dat
' dzd ssydets dLojMmlsdzd® vy,  dz U’tha
tceddzed 3O JjIs cdislsjLlz slsjdsdndlfj dz'o dgs s W I

l SL d3tsy dzr j Mz yoOd Mo Jj HJ dz i30@Is tclff g &d 1
ddet stcdzd totso Odzdzts fiyls 3] | O Bl dzs HHGDBAEI2Y B3O Is to d Y
dqdeW stedzOydv, KOOt | BB HOIsjdz2, 8 cc
s Misjqjdefjlsfffls sz dslz § sdztsy j dzd® H J dz.
MlstsdzB yodz BOIted yr tOmMf sdzOc Ot Isfqw s d iy«
gL o j Misdz 1 OB dz6 H Ols j dzt , d COYHOW n
f SHtGOL Hj dzVv j Isfmw dzO HO J Odz' Isj tcdzOIsd o
dzj o jtodesmisd {Ists?2 cd{ slsijdets , iy ldstgdiLs oyflsiids
tcOQodgW j IsWw EZHoBJ degdzsdzsz ydmdzze Htedo j HJ
Mstets € d MmMlstsdzB ytso tcOMf sdzOG O Ismw ¢ tsd3
Miststetsdzg" 1 OB dzt H Ols j g Sf2ts frfftsadigj Hifds o ddgesdndsyy
fejHisdsyjdd?2 d Misjfjdd Jd6§ cOdshipd,.
Ohlstcdr o Odzdzr §j] C 9 OHW©GOIST dOIstcd y"r L da
deWV ste B3AR|AEY H QIs j dzWv  © HOdgdesd3 Mz yO, ] dztsc
dzzyod +1lsd dL*uedmdysistej ddY dns d
0dzj 4 LHjM wOMBsbedd dodssdij
odHdBsBEZ J dgdeylsj MBdzv JwOlIisdsd, fdziz v ©
SlsC dazd¥xgs@yy St H]j vyl § Ekfdsse d
Fo(xy(x))=max,(x,y), 1,(x(y).y) = maxt,(x,y),

SHdztsL dzgOydze" d dejfftejter oade8r . Clsts- yJ
¢ d{ sflsf.L

— g I
I&Q
= O o

I

Ign o ==Q

OROU"N._SRU, G FOG
QXWEEWQ—

N'lTi'UT
lﬁq—ﬁ’ 3]

N

S -5 =
L)
-
Q—

—
i
~
x
=

0 .0 -

62



1 Slsster §j OdzOdzd Is
maxf,(x, y())d  maxf,(x(y).y) HBMIsd
ftwdoe J HJd" o |

RISOC, fkfmls: fjteor 2 dcetesC f todded B3O, I
olststese s gsf@®@nmudls' sddzgss Wl dsd B fzdzd €
o lststesG ts Yz‘fxo;':tﬁrﬁy}%x@(x,y) d L Olsj d3 o yd mdzw
s lsd &30 dz dﬁﬁlargﬁﬂe[xfﬁx@(ﬁ)).

b OEsedydes Hj2Mlsoalkzjls olsttotdd | LdkzG tots ¢
WedeCydd o' deter h O fixd)teo ecOtpifjdds s¥ BdzS y
SlsCdzd ¢ s Hyj=tegnEG(sy), d LOkjd3 o ydmec
S lsqd B8O da'y> agmdxB(Teey) .

sYS(E,T,) dZOL SorptEj " j dzd j B, d Btz @ 63
sBtsL dzOyj dad W

dul ME s strfifdzse § s
GO¥ Ismiew j dedz’ fH d sy ¢

FL(%,9.)= T/ (R9).i=1,2.
[ f)dzg cdff sl jmsrso Jastf€ OL ™ 9 OF s w
0%, y) = £.(%, Y), F,(% ¥) = f,(X,Y), Is. § . Jdetestd dzOn SHWIST
ftcdo jHjddets?2 orhj kOBddY' ,x dyls Edgf s
dL Mmdzj HEzs hdr Mbtslsdesh j dzd 2 :
X, = argmaxt, (x, y(x)), y(x) =argmax f,(x,y).
y, =argmaxt,(x(y),y), x(y)=argmaxf,(x,y).

t Oz LL sz f Otclz, Gdzd HEdEXOE)IS o' dGtc
¢ zOdztse d ydets o H' tiB) de@Blz SRstedf 2 J fHzf ¢ Hs,
BzHjds dMmf sdz! L sof@dsy,)= fisme)si e1dzO Y j dad W

[Bfindd ifjt! ocfmkmk bk nk ¢
stsyRyo L Oosdmddisiisd tslscdcfgls st dad st o) BH
WEdzCydd yjdzd Hkzetsets deotetsC O.
ltej HY sdztsy d o, Yls s -ded f ts dzdizjfiigzts o € OS d |
B My juydoe Oels dzj f toj tor boddftsynds?  tisigySoaiad. CdeOay,

i Hddefise j dedglyfisdzy IsdRju €] to7 o d Fx2vdzO €
b dzC 9.9, f.(xy), f.0ay, 06y [3]-
lojJHJd SBBL dZOYJ dzd W :

P20) ={yl f,(x,y)2 maxf,(x,y)- &}

=0

b ( R)FRlaxifs,upingiIX- vl supinf |x- y@ FteOfmMMmisswdd] s mOEZM:

xi R Y

Bdzsy § Mg Mg 7§ o ¢ dzd HEBHO  dzts
||f(x)||:siuxp|f(x)|-dZ'[StGd3@ 9 ftosmMistcOdzMI€ygd?2 dzj f toj tor

63



sOC Y sC@L Odfidcde MH ] d&zOdzedzr = o HY Sdztsy §
Ql_irp% P2 (x) = Pegz(x) HdzVW dztxBXS G 15
USGEHO MftcOeo jHdzdots zlseo jtoy H j dad J :
f,(RS)- fz(IR:S) -0

r(RS,F\:S)- 0, |f,(RS)- fl(F:S)- 0

Utgq’ez' 0+

 BCOLOIjdz Mots IsjW@lisj d@3 1 HtedoJHJ dats
v OCdd3 tpte@Lifsy deictddsflap " ds dafify

di slsjL On, Is ts d SYdHOJ d3" J Qd &z dz' Is
OmMmMuydIls Odzdz" iz Mistz@ &z jsc dpd dz! digds tsfiegisdiy O Is
J OdzdL Oyd?2.

rezedj ftcd d3j o tej Wdzyg SMmdo dz' n oL O(d
olsstesdy 9 [ 8] .

] ZOEBHOEs [ j§ NS sejsdy | @rudBdis® dzpfts
stokH' d2O fsdzj w©jWdjChmdd d foj HsMlsOs d
o ftodwisdy | otmys®kddOddy & §iotsh disd.

[dlsj cOlsktcO
tng#’SQJJﬂsGW M ded fteslsdo wiffOdgtfy dzf 3d o &&S ©,
JhCiSRJ\tG@B dud MC dJ s defstdefBd fiffep" § 1O tc O dzdzj dz
tesLOr. [ .: 1A ¢ dvuut, 1984. 18 Mm.
J
M

=

h Ctsf BH Rdzd etso Odzd J tsJWdzJanqadzr: MistcOIsj ¢
sj B3OG-. [.: 1A @1 wuw=wft, 2001. 48 fMm.
JIIPBQdz [ stec j dzff ISjefdlz fastdisddij ME ) Ytso jHj
orz®.o0, 20® fm.
P tsdaf dzd CIsks hdj M@ Ulszterl.9 A3..: 1btBo .fy.
to Sle®Pz dzO yJj dzse § € O .dis Qdz'dakztizc ' f iy dzlds 2633 d d
JmMm, 6€991. 108 .
olMSrRd. 2, 1 BmftgCdgsmplstg . P tcOjIs BJL HJtedy J te
ﬂ;gzggzci %Blslstef ~ filsd & daff ulg ;€ G- dzjmaed ¥ o i3d .
Cdgdssdz? oL O dBdets?2 Jdgt stedzd tetso Odzdztsmisd M
sdo s sdzsy dz" d3d dJdelsj ted MO // . 9" yd
T 403484. 10209
P2Aute, [ tsdmijdeotglspter » L OHOYOR Isjtstedd
jd3 EftcOQodzj dzedw [/ / 1 tesBdzy 3 Htod & dzOH dats 2
197439 &. 30
AR ., stdetsidgj dzfdzd . dAater M ftcOotsdy ff jtcot
dzts?zzi[fthstedz,ghfgfq s. yygtefd hHhclsdgPte pdz. d
: H .

WQSQSN“—

dz

©
@QQ—.- N oOow Qg+
IEPEMOO F@F ===
O FQNE RN~ Ta-t
% #F I _ﬂggmmf—"—‘

o
=@

> .

we P

[EE
©
cg_ﬁf—isa,;_c&rm Hms_-;—a%%%ggs-ﬂ K— W~

&g

64



THE GOLDEN THREAD IN THE MODERN HISTORY
OF CANADIAN AND AMERICAN PSYCHOLOGY

Sergey Tarasenk@ndependent Researcher, Yokohama, Japan

Abstract.This article describes the major mileses along the timeline of one of the most
remarkable discoveries of the Golden section (ratio) in human performance of bipolar choices.
Canadian psychologist Adarvgebber and Benjafield were the first ones who have formulated
the Golden section hypothesiEhis hypothesis stated that when people evaluate other people by
means of dichotomous judgments, they tend to select positive adjectives (poles) in about 62% of
all cases. The extensive study by Adaiebber and Benjafield revealed evidence of persistent
appearance of 0.62 constant in numerous studies of how one person evaluates others. They have
also suggested a mechanism of information maximization to underlie such performance. Later,
Benjafield and Green have shown relevance of the Golden sectiorhégisoin the case of
hierarchically related objects (acquaintances containing adjectives). In the consequent studies,
V. A. Lefebvre have developed a model to evaluate probability to select a positive pole. He
predicted that the Golden ratio is a speciate, when people have no criteria of preference.
Furthermore, V. D. Lefebvre has shown that the Golden section appears also in evaluation of
objects, rather than only people. Finally, research line started from the Golden section
hypothesis lead to condion by V. A. Lefebvre and AdanwWe bber t hat Lefebvr
part of subconscious process referred to as a fast reflexion and the Golden section, therefore, is
an intrinsic characteristics of human reflexivity.

1.Introduction

Phenomenon of the Golderection in human evaluations has been
discovered by two Canadian psychologists Jack Aedfebber and Jonh
Benjafield (1973). They have found that people tend to use positive
adjectives about 62% of time, when evaluating other people by means of
Kel I y dys 1985K@polar constructs, characterized by positive and
negative pole. This finding has been stated as The Golden section
hypothesis. Benjafield and Adarigebber(1976)suggested that the Golden
section is characteristics of maximization of quantitynédrmation. Further
research by Benjafield and Green (1978) uncovered that this hypothesis is
likely to be true for both number of positive adjectives assigned to people
during evaluation and to for, so called, typical acquaintances (acquaintance
characerized by greater number of positive adjectives assign to an individual
than number of negative adjectives). Important extension of The Golden
section hypothesis was done by V. A. Lefebvre and V. D. Lefebvre. V.A.
Lefebvre constructed a reflexive modeletwaluate a probability of selecting
positive pole (Lefebvre, 1985). He has shown that the Golden section
(probability 0.618¢é¢) is a speci al C
di stinguish between positive and n
model considered evaluation of any object by humans, while Benjafield
and AdamsWNebber (1976) considered only evaluations of personalities by
ot her people. V.A. Lefebvreds gener
Lefebvre (1990), when participants evdeapairs of soy beans.
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This paper introduces a detailed chronological analysis of evolution of
the Golden section hypothesis along the timeline of the modern history of
psychology in Canada and United States. Concluding, | will also list some of
the mostrecent studies having the Golden section as a results of their
experimental investigations.

2. Kellydos Theory of Bipolar Constr

Hypothesis
The theory of personal constructs was proposed by Kelly in 1955 (Kelly,
1955) to describpe the t r uct ur e of an i ndi vi dua

personal construct is formulated as a dichotomous abstraction. This theory
suggests that each person has one's own unigue system of dichotomous
(bipol ar) construct s, whitctchnger sel fa
ot her s. Most of the constructlsadmy ©b
Kelly (1955) developed the experimental approach for assembling the list of
personal constructs and a list of one's images of other people.

Kelly introduces a way tdouild personal constructs for an individual.
First, he asked a participant to select a certain number (usually 19) -of role
titl es, which represent particul ar
l.e., mother, father, professor, supervisor, broteér, This procedure is
continued until all the cards a regarded to be similar or different to the
originally selected pair.

The data about similarity can be arranged into the table having the names
of the persons in horizontal row, while the rows belamtain pluses or
minuses indicating that each name was regarded similar to the first two cards
or to the third one. This provides explicit representation of personal
constructs in the form of verbal description of the criteria of similarity and in
the form of binary signs (plus or minus). Such table was referred by
researchers to berapertory grid

This procedure could be slightly modified. Now we consider pairs of
adjectives. One adjective is considered to be positive, while another one is
negative. Weefer to such pairs as bipolar dimension of personal construct.
The commonly used dimensions were proposed by Warr and Coffman
(1970): 1) generoustingy; 2) pleasantnpleasant; 3) trutalse; 4) fair
unfair; 5) activepassive; 6) energeticlethargic; 7)sharpdull; 8) excitable
I calm; 9) strongveak; 10) boletimid; 11) hardsoft; 12) ruggedlelicate.

These pairs also correspond to semantic differential components as follow:
Evaluation, Activity and Potency are represented by dimensions 1 to 4, 5to 8
and 9 to 12, respectively.

In the new procedure, the structure of the table is the same, while
meaning of pluses and minuses is different. Now a plus means that a certain
person (acquaintance or figures) was described with positive adjective, while
a minuscorresponds to assignment of negative adjective.
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A series of experiments by Adari$ebber and Benjafield (1973)
highlighted persistent appearance of 62% of assignment of positive adjective
vs. 38% of negative ones.

These led Adam8Vebber and Benjafield @I76) to formulation ofThe
Golden Section Hypothesis

et he gol den section hypothesis w
make dichotomous judgements about a series of acquaintances

(figures) in terms of bipolar dimensions, they will tend to use positive

adjectives 62 per cent of the time, and negative adjectives 38 per cent

oftmed ( Benj af i elNelberal@7é, p.A2) a ms

In order to evaluate this hypothesis, Benjafield and Addraber (1976)
have conducted five studies at Brock University.

First, they ued aforementioned set of dimensions to test 30
undergraduate volunteers. The results indicated that proportion of positive
adjectives used to the total number of adjectives we 0.62 (sd = 0.07). Then,
in the second study the same procedure was repeateti2ifijures selected
from Kellyds original | 1 st pl us ad
most active person, strongest person) and three negative figures (coldest
person, most passive person, weakest person). The grand means value of
positive evaluaons, calculated as proportion of positive evaluation to the

t ot al number of evaluati ons, for
additional six figures were 0.62 (sd = 0.07) and 0.62 (sd = 0.07),
respectively.

Next, data from two studies (Adarigebber ad Benjafield, 1973;
AdamsWebber and Benjafield, 1975) were reanalyzed. Those studies
i nvestigated performance regarding
means were 0.63 (sd=0.08) and 0.61(sd = 0.08), respectively.

Finally, Benjafield and Adam#/ebber (1976) conducted experiment
with the same 12 figures and 12 dimensions with 62 students in the
introductory psychology course at Brock University. The grand mean
number of positive adjectives was 0.63 (sd = 0.06). The values of grand
means for men andlomen were almost identical, that indicated no gender
bias.

Benjafield and Adam&Vebber (1976) considered the results of these
studies to be convincing enough evidence for their Golden section
hypothesis. However, these empirical results do not disdbeepossible
psychological mechanism, which produces proportion of positive evaluation,
which is equal to the Golden section value.

Benjafield and Adam&Vebber (1976) suggests that the Golden section is
a maximally striking proportiod ( Fr ank , , rha3imiging thda 9 6 4
guantity of information about the event. The quantity of information in bits is
measured afx) =1 p(X) log(p(X)), wherep(x)is a probability of occurrence
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of object of categoryk. A function f(x) is differentiable function in the

inter v al ( 0; +D) . To obtain its maxi mt
ed. (1):
M - o (1)
lJ_X 1
which in this case is
2 (- Inp(9)- 1) = 0, 2)

Therefore,p(x) = 1/e° 0.37. This probability is very close to the grand
mean of appeance of negative adjectives. Thus, a maximization of
information has been hypothesized as a possible psychological mechanism,
characterized by performance close to the Golden section.

Extending the Golden Section Hypothesis

The meaning of the Golden Sectio Hy pot hesi s suggest.
people differentiate one this into two, they tend to do so in a way that
approxi mates the Gol den -Véebbert1ld7®)n 06 ( Be

In the subsequent study, Benjafield and Green (1978) have suggested to
testthis hypothesis on two different semantic levels. The first level is a level
of acquaintances (figure), while the second one is a level of attributes.
Benjafield and Green distinguishégpical and atypical acquaintances. A
typical one is defined as acqotnce described a majority of positive
adjectives, i.e., number of positive adjective assign to acquaintance is greater
than a number of negative ones. On the other hand, the atypical
acquaintances are the ones received either smaller or equal to negative
number of positive adjectives.

The idea oftypicalnessstems from the connotation of the acquaintance
and its certain attribute. For example, while thinking about the tiger as a wild
animal we would assign such positive adjectives like strong, fasflletse
adjectives describe the bipolar dimension, which are typical for the wild
animal. On the other hand, it is possible to say, that tiger is merciful. Here
we imply the bipolar dimension is mercy, while pair of adjectives is
mercifukmerciless. Althouly adjective merciful is the positive one, such
assignment to the tiger itself is not typical, because when talking about the
tiger as a wild animal the most common image of it would be merciless
predator, but not a teddy tiger.

Benjafield and Green (197&)ave hypothesized two golden section
relationships: one between typical and atypical and atypical acquaintances
and another one between positive and negative adjectives. If, on the average,
61. 8% of a persondbs acgquai ntdectveses art
used in the grid must be used to describe typical acquaintances.

To illustrate this, Benjafield and Green considered a repertory grid task in
which the subject allots 21acquaintances to either the positive or the negative
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poles of 21 dimension3he hypothesis in this case is that 13 (or 62 per cent)
of these acquaintances will be typical, while 273 adjectives out of 441
(21x21) will be used to describe these typical acquaintances.

Benjafield and Green (1978) have used the following logic toifgpibe
ratio of positive to negative adjectives used for typical acquaintances, and the
ratio of positive to negative adjectives used for atypical acquaintances. They
assumed that people organize their
events aranademaximally striking. On the other hand, negative adjectives
generally describe deviant events. Therefore, if such an acquaintance
behaves in positive ways, then that acquaintance is behaving in a deviant
fashion, i.e., in contrast with priori expectéions. Therefore 38.2% of the
adjectives used to describe atypical acquaintances should be positive ones.

Consequently, the predicted percentage of positive adjectives used to
describe typical and atypical acquaintances is 47.2 % and 14.6 %,
respectively.The percentage of negative adjectives used to describe typical
and atypical acquaintances is 14.6% and 23.6%, respectively. The total
predicted percentage of positive and negative adjectives is 61.8% and 38.2%,
respectively. The total predicted percentagé typical and atypical
acquaintances is 61.8% and 38.2%, respectively.

The subsequent experiments provided the following results. Actual
percentage of positive adjectives used to describe typical and atypical
acquaintances is 48.3 % and 13.4 %, respelgti Actual percentage of
negative adjectives used to describe typical and atypical acquaintances is
14.5 % and 23.7 %, respectively. The total actual percentage of positive and
negative adjectives is 61.8% and 38.2%, respectively. The total predicted
percentage of typical and atypical acquaintances is 62.9% and 37.1%,
respectively (Benjafield and Green, 1978, Table 1).

The similar results were obtained by Adawebber (1978).

3. Lefebvrebs Theory of Bipolarity an
The idea © bipolarity in the theory of Bipolarity and Reflexivity
devel oped by V. A. Lefebvre (1992,
bipolar constructs.
On the basis of theory of reflexivity, Lefebvre suggested that
participant 6s c¢ hangtee varmbles. Wariabkis thena | |

measure (probability to select posi
choose the positive pole. The second variablg ,isvhich is the measure
(probability) of the extermnmlobdsetheor | ¢

positive pole orrelative utility (Tarasenko and Inui, 2009). Finally,
nonnegative variableS characterizes the internal factors and is called
internality. In the general casgjs a function of; andS

X=1(x, 9, 3)
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The Axiom of Repated Choice is the requirement for order of
computation which has an extremely important role in the theory. The choice
performed in two stages. During the Stage 1 positive and negative poles are
chosen with probabilityX and (-X), respectively. If the @sitive pole was
chosen, choice is implemented. However, if the negative pole was chosen,
the choice can be repeated with infinitely small probabil§/(DS << 1),

l.e., on Stage 2 a participant cancels his choice and repeats Stage 1 with the
probability DS, meanwhile the negative pole is chosen with probabifity (

DS). After repeated choice, the selected pole is chosen regardless of being
positive or negative.

The Axiom of Repeated Choice allows the derivation of the ultimate
equation of tibonhprobapilbids eeendideriageXixe @ = X
(Lefebvre, 2006):

X:—Xl (4)
X +(1- x)e®
From the other hand, i n Lefebvreods
positive pole is described by eq. (5):
X=_% (5)
X Xy = XX,

where newly introdoedx; is relative expected utilitpf the positive pole
based on the prior experience or positivity of pressure of the external world
from the participantos point of view

From egs. (4) and (5), it is obvious that= € where variabl& is the
internal variable or internality (Lefebvre, 2006).

The special case of the choice is when there is no explicit criteria of
preference, i.e., relative utilities of positive and negative poles are the same.
Thus, x; = 1 - x; that consequently raks inx;=0.5.

It is also assumed that there is no prior experience, which means that the
participantds perception of external
participant s readi ness t oXxx ghxoose
Consequently, eq2f transforms into equation (3) by applying the assumed
values ofx; andx,:

= 1 (6)
1+ X
Eq. (6) has only one positive solutionas- ﬁTl which is exactly the

Gol den section (0. 618¢) .atthehparscipantndi c
will choose the positive pole with probabiliy= 0. 6 18¢é, when b
are identical and there is no benefit of prior available information. This result
was first theoretically analyzed by Lefebvre (1987) and verified
experimentallyby Lefebvre (1990).

On the other hand, eq. (4) can be solved regarding vaGasddollows:
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S=mpl % . pl X (7)

X X
Furthermore, eq. (7) can be generalized further (Lefebvre, 2006):
g = M) pH(X) (8)
0 HX

Eq. (8) represents difference between change in entropy of input and
output. This lead to thEntropy assumptian
when value of variable S is fixed, cognitive system regulates the
relationship between change in input and output entope be
equal to S.
From this point of view, it is important to note that Lefebvre (1985, p.
291) have suggested that
N... human cognition has a special mechanism for modeling self
and others. It works as a univers@hner computedand creates the
core of the images that later arédressed and “colored' with
nuances. The constant 0.62 is a characteristic ofdiumputed 0

4.Discussion

Summarizing, it is important to explicitly state great degree of
achievement in psychological research by Addkebbe, Benjafield, Green
and V. A. Lefebvre. Adam8Vebber and Benjafield have formulated original
Golden section hypothesis, which has been further extended by Benjafield
and Green for the case of hierarchical data. Finally, Lefebvre has proposed
the ultimateformula to evaluate probability to select the positive pole and
showed that Golden section is a very special case. Furthermore, it is
important to note that studies by Adaivebber, Benjafield and Green only
address human performance in evaluating otheoplpe while V.A.
Lefebvreds theory supported by sub:
illustrates that the Golden section is universal characteristic of human

coghnition.
The model proposed by Lefebvre has been extensively investigated
afterwards. It origtal | vy st ems from Lefebvr e

Important discover about this model was done by Lefebvre and Adams
Webber (2001). They have shown that eq. (4) describes subconscious
reflexive processedgst reflexion, and, consequently, the Golden gattis

at the core of human reflexion.

Now days, the research about Golden section in human cognition
continues. The most recent results are provided by Tarasenko et al.,
(2007a, b) and Tarasenko and | nui (
performed wherselective from two identical cells in a vertical columns, and
Anderson, Ramirez and Stephenson (2012), who have illustrated appearance
of the Golden section when evaluating wooden spheres , wooden cubes, and
acrylic plates. These results are strong eweehat the Golden section is an
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intrinsic characteristic of human cognition, when evaluating objects of
various origins.
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