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O BO3MOXKHOCTH UCIIOJIb30BAHHUA YIIOPAJOYUBAHUSA 110 JUCIIEPCUSM
ON DISPERSIVE ORDERING AND ITS APPLICATIONS

Ocnognotl yenvlo Hacmoawjell cmamvu AGIAEMCA pac-
cMOmpeHe 803MOAICHOCIIU NPUMEHEHUST OUCHEPCUOHHOU (YH-
Kyuu npu ynopsoouugaHuu no OUCNepcusm 6eposmHoCHHbIX
pacnpedenenuii. Ilpedcmasnennvie pe3yrbmamol AGIAIOMCA
4aACmbI0 NPOBOOUMBIX ABMOPAMU 8 HACMOAWee BPeMsl UCCTie-
Odosanuil. OcHoGHbIe HANPAGIEHUs UCCIe008AHUL GKIIOUAIOM
6 cebsi ananus ceolicme OUCnepcull (YyHKyuu, ynopsaoouusanue
10 QUCNEPCUsAM CAYYAUHOU 6EIUYUHBL U PACTIPEOeleHUs 8ePO-
amuocmetl. B cmamve npednooicenvt uemuvipe meopembl, KOmo-
pble 3ampazusarom ceoUCmed CIyYauHbIX 6eIUYUH U UX QyH-
Kyutl pacnpedenenus. Aemopul vipadicaom 01a200apHOCHIb
npogeccopy I1. B. Tepensinckomy (Boncoepadckuii 2ocyoapc-
meennwlll mexnudeckuil ynueepcumem, Poccus) u npogeccopy
M. B. ll]epbakosy 3a akmugnoe yuacmue 8 nyoIuKayuu 3moti
cmambi.

Kniouesvie cnosa: oucnepcuonnas yukyus, ynopsaoouu-
6anue no OUCHEPCUsM, CIYYAUHAA 8eIUYUNA, PACIPeOeNeHUe
6EPOAMHOCIU, GEPOSIMHOCb, NPOU3BOOHA (PYHKYUSA, Meo-
pema, ucciedogamie, Hoc1e008amenIbHOCHb, pe3yabman, om-
KIOHeHUe.

BBEJIEHHWE

st meneit HacTosmel ctaTet X — ATO CITyJaiHast BETUIH-
Ha, onpejeNieHHasl Ha pealbHON JMHUUA. MOXHO cKa3aTh, 4TO
X MpuHAUTEKAT K £!, eClTi ee 3HaueHHe KOHETHO.

B mocnenHue ro/ibl HEKOTOPHIE PE3YJIbTAThI, KAaCAIOLIHecs
JCnepcnoHHO (yHKIMH, ObuH HccnenoBanbl JIx. MyHbOC-
ITepecom u A. Canuec-I'omecom B (cMm. 00 3tom [1; 2] u npen-
craBieHHble cchutkn), Pam-I'na Ty u Tpan Jlok XyHrom B (cMm.
noapo6uee [3; 4; 5]), Tpan Jlok Xynrom u Hryen Ban Conom
[6].

Cremyer OTMETUTD, YTO TUCIEPCUOHHAS (DYHKIIHS MOYKET
paccMaTpuBaThCs Kak 0000IIeHHE cpeIHero abCOIFTHOTO OT-
KJIOHEHHSI ¥ CPEJMHHOTO a0COIIOTHOTO OTKJIOHEHHUS (CM. TOJ-
pobnee [3-6]).

JucniepcuoHHast (GYHKIHS SBISETCS KOHBEKCHOW M TIOYTH
Besne nuddepeHInpyemMoil, a ee mpon3BoaHas GyHKIHMS UMe-
€T MCUYUCIIAEMOE KOJIUYECTBO TOUEK pa3phiBa HEMPEPHIBHOCTH.
Crnemyer OTMETHTh, YTO AUCHEpCHOHHAs QyHKIHsS D(u) mpu-
BJIEKJIa 0CO00€ BHUMAHUE KaK CPEACTBO JUCIEPCUOHHOIO U3-
MepeHus cydainoi Beanauasl X B £!.

OcHoBHasl LIeJIb JaHHOH CTaThH 3aKJII0YaeTCs B pacCMOTpe-
HUM OJHOTO NMPUMEHEHHUS! JUCHEPCHOHHON (YHKIMH pacipe-
JIeTICHUsI BEPOSITHOCTH. Pe3ybTaThl MOJTyYEHBI B XO/e HErpe-
PBIBHBIX HCCIIEIOBAaHHH, MPOBOJUMBIX aBTOPAMH B IOCIIEIHEE
BpeMsL.
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The main aim of this note is to consider one application of
dispersion function in dispersive ordering of probability dis-
tribution. The authors claim that the dispersion function can
be considered as a generalization of the mean absolute devia-
tion and the median absolute deviation. The received result is a
continuity of authors studies in the last time. The main area of
our investigations includes properties of a dispersion function,
a dispersive ordering, a random variable and a probability dis-
tribution. There are four theorems which mention the random
variables properties and distribution functions of them. The
authors wish to express their thanks to Professors P.V. Tere-
liansky and M.V. Scherbakov from Volgograd State Technical
University (VSTU, Russia) for their active interests in the pub-
lication of this paper.

Keywords: dispersion function, dispersive ordering, ran-
dom variable, probability distribution, probability, deriva-
tive function, theorem, investigation, sequence, result, devia-
tion.

INTRODUCTION

In this note, let X be a random variable defined on real line.
We will say the X is belong to £, if it mean is finite.

In recent years, some results concerning dispersion function
have been investigated by J. Munoz-Perez and A. Sanchez-Go-
mez in (see [1; 2] and the references given there), Pham-Gia
Thu and Tran Loc Hung in (see [3; 4; 5] for more details), Tran
Loc Hung and Nguyen Van Son [6].

It is worth pointing out that the dispersion function can
be considered as a generalization of the mean absolute devia-
tion and the median absolute deviation (see [3—6] for more
details).

The dispersion function is convex and almost everywhere
differentiable, and its derivative has most a countable numbers
of discontinuity points. It should be note that the dispersion
function D(u) has attracted much attention as a dispersion mea-
sure of a random variable X in £'.

The main aim of this note is to consider one application of
dispersion function in dispersive ordering of probability distri-
bution. The received result is a continuity of authors studies in
the last time.

DISPERSION FUNCTION
Let £' denote the set of all random variables with finite
means defined on the probability space (€2, A, P).
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JUCHHEPCUOHHASA ®YHKII U

IycTb £' 0003HauaeT HAOOP CITyYalHBIX BEIUYUH C KOHEU-
HBIMH 3HaYECHUSIMH, ONPE/ICIICHHBIMHU B IIPOCTPAHCTBE BEPOSIT-
Hocreil (Q, A, P).

Onpenenenue 1.1. [1] Ilycte XEL' u F_apnsiores ynk-
muet pacnpenaeneHus X, TUCICPCUOHHAS (YHKIIUS OTMpeaess-
eTCs CJICAYIOIIUM 00pa3oM:

+oz
D,(uw) = E|X — ul :J lx — uldF,(x) VueR

HekoTopbie CBOHCTBA AUCTIEPCUOHHONW (DYHKIIUH, U3yUCH-
HBIE K HACTOSIIEMY MOMEHTY, MOXKHO TPEICTABHThH CIEAYIO-
M 00pazom.

Teopema 1.2. (cm. noapoowee [1, 2, 3]). Ilycrs C, 0603Ha-
4aeT Habop TOUEK HempepbIBHOCTH /7, XEL!

Torna,

Fo(w) = %(D'x(u] +1),Vu € Cp. "

D) = ["T1F (x) = F,()ldx o

rae F, — o10o Qynkuums pacnpeneneHus peaylupOBaHHOTO
CITy4aifHOro 3HaYeHHUs TpH U,

Dy(w) =u—EX +2 [ " (x —wdF,(x) (1.0.1)

=EX—u+2[" (u—x)dF(x) (102

Teopema 1.3. [4] ITycts (X ) C£'. Ecim umeercs p > 1,
TaKOM, KaK

Dy B[ < (1.0.3)

" eClin

ol
Fy —F,

Torma Dxﬂ(u] = Dy(u),vu e R.
Cnenyer momMHUTH, 4To mpeanonoxenue (1.0.3) mox-

HO 3aMCHUTL Ha YCJIOBUC «HMCCTCA HER, YAOBJIETBOPAIOIICE
Dy (u) = Dx(w)™.

Teopema 1.4. [4] ITycts X, X, ..., X ... € £' u mycTs D,
D, ...,D,, ... ABIAKOTCA COOTBETCTBYIONIMMHU JUCTIEPCUOHHBI-
mu Qynkuuamu. Hpeanonoxum, uro D (u)—D(u) as n—oo qus
Kaxa0ro for every u € R. Torna

ol
F —F;
lirnﬂ-—?*ﬁ: mpﬂEﬁl'Dﬂ(u} - D(ujl = D

BebiBoa 1.5. [4]
Ilycte {X,.n € N} be a sequence of L' random variable: SBJIS-
€TCA IOCICA0BATCIbHOCTHIO CﬂyqaﬁHLIX 3HalIeHI/II>‘I, U MMyCThb
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Definition 1.1. (Recall from [1]) Let X€£' and F_be the
distribution function of X, the dispersion function is defined as
follows:

+oz
D,(uw) = E|X — ul :J lx — uldFy(x) VueR

Some properties of dispersion function have been investi-
gated so far, they can be listed as follows.

Theorem 1.2. (we refer the reader to [1, 2, 3], for more de-
tails ) Let C, denote the set of continuity points of F,, X€£'.
Then,

Fe(w) = %{D’x{u] +1),Vu € C;. "

Dy(w) = [ |Fe(x) — F,(x)ldx 2)

where Fis the distribution function of the degenerate ran-
dom at u,

Dy(w) =u—EX +2 [ " (x —wdF,(x) (1.0.1)

=EX—u+2[" (u—x)dF(x) (102

Theoreme 1.3. (see [4]) Let (X ) <£'. If there exists p > 1
such that

SupneN E‘XM‘P < Fee (103)

and if

(]
Fy —F,

then Dﬁn(u) = Dy(u),Vu € ]R..

Note that the assumption (1.0.3) could be replaced by the
condition “there exists uER, satisfying Dy (1) = Dyx(u)"’.

Theoreme 1.4. ([4]) Let X, X, ..., X ... € £ and let
D,D,,...,D,, ... be the corresponding dispersion functions. As-
sume that D (1)—D(u) as n—oo for everyu € R Then,

@
F, —=F;

lim,_, .. sup,z|D,(u)—D(u)| =0

Corollary 1.5. ([4])

Let and
let {X , nEN} be the corresponding sequence of dispersion
functions. If the as sumption 1.0.3 hold, and D (u)—D(u) as
n—oo, for everyu € R, Then there exists a distribution func-
tion F such that

{X,,n € N} be a sequence of L' random variables
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{X,, nEN} ABJIAETCS COOTBETCTBYIOIIEH MOCIEN0BATENBHO-
CTBIO JIUCIIEPCUOHHBIX (QyHKIUI. Eciu mpuaepxuBaThes npej-
nonoxenus 1.0.3, uro D (u)—D(u) as n—oo, s Kaxaoro
for everyu € R. Torna umeercss GyHkums pacnpeneneHust F
CJICAYIOIIETO B

D(u) = J-E lx — uldF (x)

YIIOPAJOYUBAHUE 11O AUCITEPCUSAM

B nanHOM paszzene Bce yKa3zaHHbIE CIy4ailHbIC BEJIUYHHBI
COOTHOCSTCSI C IPOCTPAHCTBOM £!.

B cootBerctBuu ¢ nccnenoBanusimu Jx. Mynsoc-Ilepeca
u A. Canuec-T'omeca [1; 2] mis X, YE£!, MOKHO cKa3arh, 4TO
ciydaiiHas BeM4YrHa Y SIBJISACTCS KaK MUHUMYM JIHCIIEPCHOU
Kak X, BRIpa)KEHHAsI C TIOMOIIBIO ¥ Z Yor F i LN

ecmt Dy_per) = Dy_pyry), VU E R

MoXHO JIeTKO 3aMCTHUTh, YTO PEAYHOUPOBAHHBIC BEIIMYNHBI
SIBJISIIOTCS 00s13aTEIbHBIMU 3HAYCHHUSMU 00JIee HU3KOTO YpOB-
HSI B CEMECTBE OI'PaHUYCHHBIX CPCIHUX CJIy‘IafIHLIX BCJIMYMH.
KpOMe TOro, Mbl UMEEM

(10) Ipeanosio:xkenue 2.1. ITycts X, Y u Z ABIAIOTCS He-
3aBHCHMBIMH CITy4aiHBIMK 3HaueHusMH B £!. TIpeamonoxum,
d
yto ¥ . Y. Torxa,
d

{1’+Z

X+2z

Cnenyromas TeopeMa IpecTaBIIsieT HaM BaXXHOE CBOMCTBO
JMCIIEPCUOHHOTO YIIOPSJOYNBAHUS.

Teopema 2.2. Ilycts (F),  sBISiCTCS 10CICA0BATEIBHO-
CThIO QyHKIMH pactipeaencHus. Eciii oHu 01HOOOpa3HbI U 0051-
3aTeNbHBI ¢ TOYKH 3PEHUS YIOPSIOYMBAHUS MO JIUCTICPCHSIM,
TOTJIa MKy HUMH CYLIECTBYET CI1a00e PacXoKICHHE.

[HoxazatensctBo. IlycTh (Dn)nEN SIBJISIETCS. COOTBETCTBYIO-
IUMHU JAUCTICPCHOHHBIME (DYHKIMSIMHU (Fn)neN. Tak kak (Fn)neN
SIBJISICTCS OJHOOOPA3HBIM M 00S3aTENILHBIM, IIOCIICI0BATEIIb-
HoCTh (D (1)), ABISETCS TAKKE OJHOOOPA3HOI U 00s13aTelb-
HOM 11 Kaxkaoro UER. D1o o3navaer, yto cymectByer D(u)
B Bujie D (u)—D(u) ms xaxaoro u€R.

B coorBercTBUM ¢ Teopemoil 1.4 Mbl moiydaem Jl0Ka3a-
TEIBCTBO.

Crefyet NOMHHUTb, YTO Y HAC €CTh JCHCTBUTEIBHO HHTEPEC-
HBIE PE3YIJIBTATHI, XOTSI OHH U ciadee, 4eM pe3ynbTaTsl [yoa.

BeiBon 2.3. Ecom {X , F } sBisercs ynsoenuem, a £! aBns-
eTcst 00sI3aTeNbHBIM, TOT/Ia MEXKIy HUMHU CYIIECTBYET claboe
MPUTSDKCHHUE.

HoxasarenbctBo. M3pectno, uro ecim {X F } sBnsgercs
yaBoenuem, toraa E [X - u| aBnserca HeyObIBaromei nocineno-
BaTENILHOCTHIO. M3 0053aTEIbHOTO YCIOBUS 1 TCOPEMBI 2.2 MbI
[OJTy4aeM 3aKJII0UEHHUE.

BJIIATOJAPHOCTU

ABTOpBI  BBIP@XKAIOT ~ TPH3HATEIBHOCTH  Mpodeccopy
I1. B. Tepensiuckomy u M. B. Ilep6akoBy (Bonrorpaackuii
rOCY/IapCTBEHHbIH TEXHUUSCKUN YHUBEPCUTET, Poccus) 3a ak-
THBHOE ydYacTHe B IyOJHMKAIlMX 3TOHW CcTaThh. ABTOPHI Takxke
xotenu Obl obnaronaputh Nafosted (BeetHam) 3a ¢uHanco-
BYIO OIJIEPIKKY.
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D(u) = L lx — uldF (x)

DISPERSIVE ORDERING

In this section, all the random variables or distribution func-
tions mentioned are related to £' space.

According to J. Munoz-Perez and A. Sanchez-Gomez [1;
2], for X, YE£!, we say that the random variable Y is at least as
dispersed as X, denoted by * Z vork L&

if Dy gx(u) = Dy—pr(u) U ER
It can be easily seen that a degenerate variables is the lower
bound of the family of finite — mean random variables. Besides,

we have

Proposition 2.1. Let X, Y and Z be independent random
variables in £!. Assume that £ ¥ . Then

d
X+Z<

Y+ z

The following theorem gives us an important property of
dispersive ordering.

Theorem 2.2. Let (F ), _ be a sequence of distribution func-
tion. If they are monotone and bounded in the meaning of dis-
persive ordering, then they converge weakly.

Proof. Let (D,), . be the corresponding dispersion functions
of (F),_ Since (F) _ monotone and bounded, the sequence
(D,(w)), is monotone and bounded for each u€R as well. That
means there exists D(u) such that D (u)—D(u) for every u€R.

According to theorem 1.4, we get the proof.

Note that we have actually interesting results, although it is
weaker than Doob’s one.

Corollary 2.3.1f {X ,F } is a martingale and £'—bounded,
then they converge weakly.

Proof. It is know that if {X,F } is a martingale, then
E [X, - u| is a non-decreasing sequence. From the bounded con-
dition and theorem 2.2, we obtain the conclusion.
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PRESIDENTIAL ORATORY, CRISIS, AND RICHARD M. NIXON’S MANIPULATION OF THE
EQUAL EDUCATIONAL OPPORTUNITIES / SCHOOL BUSING EVENTS OF 1970 AND 1972

HPE3UJAEHTCKASA PUTOPUKA, KPU3UC, I MAHUITYJIAIUA PUIAPIA M. HUKCOHA
C PABHBIMU OBPA30BATEJIbHBIMU BO3MOXHOCTAMM / COBbITHUS, CBA3AHHBIE
C IIEPEBO3KAMMU HA HIKOJIBHBIX ABTOBYCAX B 1970-m 1 1972 TOAAX

This paper examines the public oratory, crises and ex-  cpedcmea, cnocobemayiowezo decezpecayuu. Ilomepnes ne-
ecutive manipulation of the desegregation and school busing  yoauy, ¢ 1972 200y Hukcon nepeuten K OMKPbIMbIM MAHUNY-
events that occurred in March 1970 and March 1972 during  nayusm ¢ amepukaHCKuM 3aKOHOOAMENbCMEOM 6 OMHOUECHUU
Richard Nixon’s presidency. It argues that the March 1970  nepeso3ok Ha WKOJIbHbIX ABMOOYCAX NYyMeM CO30aAHU KPUSUC-
event represented a “real” crisis situation and the March 1972 noil cumyayuu, Komopyio o M02 UCHOIb3068AMb OIS YCUTCHUSL
event was merely a “manufactured” one designed for political ~ ceéoux cmpemnenuii Kk nepegvbloopam Ha GMOPOU NPe3UOeHM-
advancement. This essay illustrates Nixon's attempts to subtly — cxuii cpok. Xoms Huxcon u 6vin nepeusopan u Bepxoenuiii cyo
influence the American judicial system in 1970 toward his po- 6 koneunom umoze npunsi peuienue 6 noavsy Huxcona 6 pes-
sition against school busing as means of promoting desegrega-  pane 1974 200a, ycnex npeszudenma ovin ompaden Yomepeeii-
tion. Upon failure, Nixon then turned to an overt manipulation — mcKkum cKanOaIOM, KOMOPbLIL NPUSET K €20 OMCMAGKe uecnb
of the American legislature’s position on school busing in 1972 mecayes cnycms.
by creating a presidential crisis situation that he could respond Keywords: school busing, desegregation, equal educa-
to as a means of enhancing his reelection attempts for a second  tional opportunities, crisis, oratory, rhetoric, public address,
presidential term. Although Nixon was re-elected and the Su-  definition, Richard M. Nixon, American presidency.
preme Court eventually decided in favor of Nixon'’s position in Knrouesvie cnosa.: nepeso3ka Ha WKOIbHLIX AGModycax, de-
February 1974, the president’s success was overshadowed by — ceepezayus, pasuvie 06pazosamenvhble 803MONCHOCMU, KPU-
the Watergate scandal that eventually resulted in his resigna-  3uc, opamopckoe uckyccmeo, pumopuxa, oopawenue K oouje-
tion six months later. cmeeHHocmu, onpedenenue, Puuapo M. Huxcow, uncmumym

B cmamwe paccmampusaiomes obwecmeennvie evicmynie- — npesuoenmemea CIIA.

HUS, KPpUUCHL U MAHUNYAAYUU UCNOTHUNETbHBIX OP2AHO8 6I1AC-

mu ¢ 6Onpocamu decespe2ayuil u Nepeo30K Ha WKOIbHbIX A6- Crises have become standard events that are used as
mobycax, komopwie umenu mecmo ¢ mapme 1970 cooa u ¢ map-  a benchmark to gauge a leader and his leadership capabilities.
me 1972 200a 6o epems npesudenmcmea Puuapoa Huxcona.  They are also fruitful areas of study as Presidents often employ
B cmamuve ymeepowcoaemes, umo cobvimua mapma 1970 2cooa  intelligent and sometimes crafty strategies and techniques to
npeocmasnan cobou «Hacmoawyio» KpusucHyro cumyayuro,  achieve their desired goals. As such, continual scholarly analy-
a codvimusi mapma 1972 200a Ovinu co30amsvl uckyccmeeHno  sis is warranted.

6 NONUMUYEeCKUX yeasx. Jlannas cmamvs OeMOHCMpupyem One such opportunity is the twin Equal Educational Op-
xumpoymuvie nonvimxu Huxcona ¢ 1970 200y nosnusms na  portunities and School events that occurred in March 1970
AMEPUKAHCKYIO cucmemy npasocyous 6 noawv3y ceoeti nosu-  and March 1972. Although the study of desegregation and
Yuu npomue nepeso3ok Ha WKOIbHLIX asmobycax 6 kauecmee  school busing in America has been plentiful, an analysis
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