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K. V.Badmaeva

THE TECHNIQUE OF ADAPTIVE CONTROL IN DESIGN
AND DEVELOPMENT PROCESS OF SPECIALIZED DATA WAREHOUSE

The technique of adaptive control in process of designing and developing data warehouses is proposed. The technique
provides original formalization of the design and development of the data warehouse model and it takes into account the
operating conditions and specific information about data domain. The description of the design and development of
specialized data warehouse using the management model in the notation eEPC ARIS-methodology is executed.

Keywords: specialized data warehouse, adaptive control, designing, materialization of views.
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COMPANY MANAGEMENT SYSTEM ESTIMATION ON THE BASIS
OF ADAPTIVE CORRELATION TO THE ENVIRONMENT

The method of the structure and indicators analysis of company business processes based on the calculation of simple
correlation between historic series of expenses is offered.

Keywords: correlation, adaptation, process, system analysis, management.

After the global crisis outbreak companies have changed can be considered well-functioning systems and not just a
a lot: stronger integration of companies, lead to numerous collection of heterodeneous assets [1].
consolidations, acquisitions and mergers. A holding company manager will find the following
The Russian companies are not an exception. Holdings difficulties, when managing the holding companies the decision-
(hereinafter referred as to production systems) will be a making system of holding (further production system):

general moving force, which diversified scope of the activity — intercommunication between the companies is
and the work was in hand inside. It is a gathering moment, inaccurate measurement, subjectivity;
but the other process has not completed yet — creating the — intercommunication between accounting system and

model of decision-making system. Ifit is, Russian companies decision-making system;
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— alot of complex methods of decision-making system;

—holding companies have different development vectors
and conflicting purposes.

One original way is correlative adaptation which was
described for physiology of group’s humans in hard living
conditions (far North city, polar expedition, or a hospital, for
example) in 1985 by A. N. Gorban, E. V. Smirnova.

The crucial question is: what is the resource of
adaptation? This question arose for the first time when Selye
published the concept of adaptation energy and experimental
evidence supporting this idea [1; 2].

In modern “Encyclopedia of Stress” it is written: “As for
adaptation energy, Selye was never able to measure it...” [3].

After that their work (A. N. Gorban, E. V. Smirnova,
T. A. Tyukina ) was published in May 2009, they have been
studing ensembles of similar systems under load of
environmental factors. The phenomenon of adaptation has
similar properties for systems of different nature. Typically,
when the load increases above some threshold, the adapting
systems become more different (variance increases), but the
correlation increases too. If the stress continues to increase
the second threshold appears: the correlation achieves
maximal value, and starts to decrease, but the variance
continues to increase. In many cases this second threshold
is a signal of fatal outcome approaching.

This effect is proved by many experiments and
observations of groups of humans, mice, trees, grassy plants,
and on financial time series. A general approach to
explanation of the effect through the dynamics of adaptation
is developed. H. Selye introduced the term “adaptation
energy” for explanation of adaptation phenomena. They
formalized this approach in factors — resource models and
developed models hierarchy of adaptation. Different
organization of interaction among factors (Liebig’s versus
synergistic systems) leads to different adaptation dynamics.
This gives an explanation to qualitatively different dynamics
of correlation under different types of load and to some
deviation from the typical reaction to stress.

In addition to the “quasistatic” optimization factor —
resource models, dynamical models of adaptation were
developed, and a simple model (three variables) for
adaptation to one factor load was formulated explicitly.

In economics, we use the published results of data
analysis for equity markets of seven major countries over
the period 1960-1990 and for the twelve largest European
equity markets after the 1987 international equity market crash.
Some of the results obtained in econophysics [4] also support
our hypothesis.

We study micro economic systems (hereinafter referred
as to production systems-companies). In our research work
we have considered data of economic systems (special case
is development sector) since 2004. In April 2008 we applied
the program of decision-taking system estimation in economic
system (SM. city) [2].

For it we completed the following problems:

—made mathematical formulation the discrete- multivariate
system for economic system (hereinafter referred as to
production systems-companies);

— made calculations and analyzed plan/fact of sample
estimation correlation matrixes, correlation graph G;

—made resources allocation (special case is cash) among
functions of economic system.

Making mathematical formulation the discrete-
multivariate system for economic system (hereinafter
regarded for as production systems-companies). Follow the
systems theory (R. Kalman and other, 1971) representable
system S consider

S:{T,X,V,h,(p}. (1)
The notation:
T={t/t=0,1,2,..} —discrete set of time (window of

time).

X - phase space of system,
x(t) =[x'(t),x*(t), ...x"(1)]" € X — n — variable phase
vector, state vector, and

x () =[x" (), x? (), ...x"(t)]" € X — n — variable phase
vector, suboptimal estimation by R. Bellman.

The variable phase vector of economic system is x'(¢) —
financial expenditure for the functions (describe all action,
business process) of economic system. There are unification
accounts, functions in special program. Study table 1 as an
example. For the research 417 functions (the variable phase
vector of economic system) were used.

14 space analytic estimates of system,
V() =[vV' (), (@),...v' ()] €V — s — vector analytic
estimates.

¢:TxX — X —transition functions of system, is:

x(t+1) = 0(xy, x(2)),

2
where x, = x(0).

h:TxX — ¥V — function analyzes the space of points
(observation function), is:

(t) = E(x(t 1), x(t = 2), ..., x(t — k). 3)

Use the variable phase vector x(¢) for prior periods. The
parameter k is depth horizon (in our special case k = 6
months). Matrix is defined

Table 1
The accounts, functions

Name of project Activity category Item of Subclause of Functions of S (variable Plan | Fact

income/expenses | income/expenses phase vector) ( x) X ) | x' )

Project 1 Investments Development Development The water-system design X! x*l(t) 5! (?)
Capital outlays | planning planning

Day-to-day operation, |Finances Disposition of | Profit-and-loss Inventory X2 X2 0) 32 0)
profits last years

Day-to-day operation, | Operating Services of other | Other services of | Other x3 X3 (?) X 0)

Principal activity activities company other company
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x'(¢-1) x(-1) x*(-1) x"(t-1)
X, ()= X (t-2) _ x'(t-2) x*(t-2) x"(t-2) 4
x"(t—k) x'(t—k) x*(t—k) x"(t-k)

Execute centering and normalization components of

matrix X, ().
Then

-] | D=1 e P (-1)

Xe0)= =2 |_| ¥ -2 ¥@-2) . 1-2)| )
xOT(t—k) ;l(t—k) xoz(t—k) xo"(t—k)
2D 22 .. Dk

)?,{(t):[fo(t—l) W=D . ;o(t—k)}: Xl X)) . X-h| (6)
Xl P2 . Xk

1 o o
and calculate R, (1) = ﬁXk X (@)= ";;.j (t)”

i,j=1,..,n,

(7
where l;y(t)zﬁi;"(t—l);j(t—l). 8)

Value 7;(¢) is a sample correlation coefficient (Pearson
coefficient) between variables x'(f) and x/(f) of window
time # and R, (f) — sample correlation matrix between the
variable phase variable of window time ¢ for depth horizon k.

Thereby (4, 5) diagonal matrix R, is 7;(#)=1 for all
i,j=1,..,n and all ¢, and other coefficient from —1 to +1
(-1<r, <1).

On the basis of sample correlation matrixes (7) we create
correlation graph of the system G, (¢). Show relationship
among the functions of the system figure 2 and figure 3.

The sample correlation matrix R, (¢f) for observation

function is:
v(x(t=1),x(t=2), ..., x(t —k)) = R, (¢). 9)

The observation function is integral representation action
of the system. We have opportunity to the analyze the
behavior of multivariate system, so we find and control
change evolved from the company operation as well as
caused by management and exopathic.

Then we single out correlation indicators. Indicators is
graphs G*™*“(¢) — absolutely summable of sample
correlation coefficients 7’s function this other, G;*™"*(¢) —
sum negative of sample correlation coefficients and
G (¢) —sum of sample correlation coefficients is more
than 0, G"™**(¢) — sum of sample correlation coefficients.
Change for window time the G shown figure 1.

@mmm=iMmHh®|

Zr‘ )s

sign

(10)

27,

sign

GisumJ)lus (t) — Z’i:},;/ ([) . (|’:/ (t)| )ﬂ(}’lj ([) > 0), (1 1)

G5 (1) = 0, 02 (1, (0] 2 1) A (0 <0, (12)

Gidiffcrcncc (t) _ Gisumiplus (t) " Gisumincg (t), (13)
where 7;,, — significance of sample correlation coefficient
for data of sample correlation matrix with parameter k which
is depth horizon.

All graphs G, (r) account for window time 7 including the
relationship between functions of the system figure 2, figure 3.

Made calculations and analyzed plan/fact of sample
correlation matrixes, correlation graph G. Figure 1 shows
the important events in economic system.

1. Drawing up/making up an estimate — the budget of
construction.

2. Getting a permit for construction — the document
authorizing the start of project construction and favorable
for obtaining a bank loan.
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Fig. 1. The diagram variable phase vector of economic system in dynamics
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3. Creating the TOM — creating regulations and standards
for the company.

4. Getting finance — getting a loan from the Savings bank
(«Sberbank»)

5. Starting the project construction — starting the
construction of residential property.

6. Creating similar/identical/analogous hereinafter
production system-companies.

The larger the value of G>*™**
system experiences.

The functions involved in the economic activity of the
production system are interrelated (figure 2).

Within the reported/determined period you can analyze
separate functions and determine their influence on the
system (figure 3). After that you can find principal functions
for allocating money in the company (table 2) [5].

Resources allocation (special case is cash) between
functions of the economic system. Functions that have high
correlation get more money. The method of R. Bellman is
used for financial allocation among corporate objectives,
strategies and functional systems (table 2).

The article described the method to get control of
heterogeneous assets.

(¢) is, the larger crisis our

Fig. 2. Correlation graph the profits of hereinafter production

difference

You can use it — to determine and fix the period of stress
in economic system (hereinafter reffered to as production
systems-companies); to optimize the process of management;
to allocate resources (special case is cash) between functions
of economic system.
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Fig. 3. Correlation graph (38) the principal functions

system-companies G, (38) of profits and costs in hereinafter production systems-
companies
Table 2
Allocation of money (in US dollars)
The corporate objective Result of
Increase in assets 30 % operations
The The strategy of The The strategy of |The strategy of]
competitive |[active influence| development scientific project
strategy strategy manpower elaboration
Project| The function systems Allocation
X HR 146 328 24 388 78 042 341432 590 190
[T 189 536 13 538 270 765 67 691 81230 622 760
TQM 378 140 113 442 378 140 756 279 1 626 000
[Economics 166 367 1164 566 1996 398 3327 330
IProduction 246 647 493 295 147 988 2959 769 3 847 700
Result of operations 714 003 564 382 2306 765 293 721 6 135108 10 013 980
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WHTETPAJIBHAS OLIEHKA YITPABJIEHUSI KOMITAHUEN
B OKPYKAIOIIEN CPEJE HA OCHOBE METOJIA
KOPPEJIAAILIMOHHOM ATATITOMETPUH

Paccmompen cmpykmypupoeannviii Memoo aHaIu3a UHMeSPalbHbIX NoKazamenel BbINOIHEeHUs OU3HeC-nPoYeccos
KOMAAHUU, OCHOBAHHBIX HA 8bIYUCIEHUU KOPPENAYUU MENHCOY BPEMEHHbIMU PAOAMU €€ PACX0008.

Kniouesvie cnosa: Koppeisiyust, adanmauu}z, npoyecc, cucmemmblil anaaus, ynpaejiernue.
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JI. U. Iloxunpimena, E. B. [Tokunaprimena

CTPYKTYPHBINA AHAJIN3 UHTEI' PALIUU TTIOJICUCTEM
METOAOM ITIABHBIX KOMIIOHEHT*

Ocseuervt Memoobl AHANU3A KPUSUCHBLX CUMYAYUl Ha npumepe GuHancoswix Oannvix. [Ipueedenvt pe3ynomanul oyeH-
KU uHmespayuu KOMROHEHM OEHeNCHO-KPeOUMHOU U OAHKOBCKOU cucmemvl 8 nepuod IKoHomuyeckozo kpusuca 2008 a.
IIpedcmasnena memoouxa 8visi8IEHUS ROOCUCTEMDL, GLINOTHAIOUEL OOMUHUPYIOUYVIO POTIb 8 A0ANMAYUOHHOM OMEeme Ha

Kpusuchnvle cumyayuu.

Kniouesvie cnosa: Kpusuc, adanmauuﬂ, urmeepayust nodcucmeM, ()eHe.?lCHO—er()umHaﬂ nojaumuka, banKo6cKas nou-

muKa.

OpmHUM 13 KPUTEPHEB YCTIECITHOM MOIEPHU3AIMU POCCHH-
CKOM 9KOHOMUKH SIBJISIETCA MOJTHOMACIITaOHOE (PUHAHCOBOE
ydJacTHe B Hel poCCHICKOM OAaHKOBCKOH CHCTEMBI.

PazpasuBiiniicss MUPOBOit (PMHAHCOBBIN KPU3KC MOBIEK
3a co00ii I3MEHEHHS B POCCHHCKOM IKOHOMHUKE M aKIIEHTH-
pOBajl BHUMAaHHE MHOTHX YYCHBIX-DKOHOMHCTOB Ha HCCIe-
JTIOBaHUH IPUYUH €TO BOSHUKHOBEHHS U IIPEIOTBPALLICHHUS B
OyaymeMm. B cBsi3u ¢ 3TUM CTaHOBUTCS aKTyaJbHBIM H3yde-
HHUE COCTOSIHUS JCHEKHO-KPEAUTHON 1 0aHKOBCKOI cHCTe-
MBI B [IEpHOJ MUPOBOTO (PMHAHCOBOTO KPU3HCA.

B paborax [1; 2] aBTOopamu mocTpoeHa cucTeMa MOJIeIeH
aJalTallHOHHOTO OTBETA HAa KPU3UCHBIE CUTYAl[H, OCHOBaH-
Hasl Ha KOHLIETIUMH «aJanTaluoHHON sHeprumn» [3; 4]. s
MIPUMEHEHUS 3TUX MOJIENIEH K peabHBIM CHCTEMAaM C HENBI0
YIIpaBJIeHHUS UX HEOOXOIMMO clieIaTh 0oJiee peaTuCTHIHBI-
MU IIyTeM JICKOMITO3UIMH. Pecypc He mpocTo HalpaBisieTcs
Ha HEWTpaJIM3aLHIO Pa3INYHbIX (akTOpOB, HO ITOCTYHAET B
pacmopspKeHHE PAa3TUYHBIX TTOJCUCTEM, KOTOpPhIE, B CBOIO
ouepeib, HEHTPaTU3YIOT AeHCTRYIOIIHE (aKTOPHI.

B manHO# paboTe MBI IpeacTaBisieM pa3pabOTaHHYIO B
[5] meTopuky nexoMmno3urimu GakTop-pecypcHbIX MoJeIen
aJanTalyy, Ha MOJAENH NOACUCTEM PacCMaTpUBAEMOM CHUC-
TeMBbl. AHAIIN3 B3aUMOACHCTBUA (PaKTOPOB M CUCTEMBI CBE-
JIeH K B3aUMO/ICHCTBHIO (PaKTOPOB U IIO/ICHCTEM.

JInd n3ydeHus HHTErpaliy NOACUCTEM B SKCIIEPUMEHTE
MBI HCITOIb30BAJIM METO/] ITIABHBIX KOMIIOHEHT U HAXOAWIIH,

mapaMeTphI KAKHUX TOICUCTEM Jaf0T 3HAYNTCIIHHBIHN BKIIA]] B
MIEPBYIO TVIABHYIO KOMIIOHEHTY. DTOT MOJIXO0/I 1ae€T BO3MOXK-
HOCTB UCCIICIOBAaTh M3MCHCHHE KOHPHUTYPALIUH ITOJICHCTEM
[IPY YBEJIMYCHHH JaBJICHUS BHEIIHUX (HakTopoB [6; 7].

BriaBuHyTa THIIOTE3a O TOM, YTO CTEIICHh MHTETPAIINU
TIOJICHICTEM 3aBUCHT OT BEJIMYMHBI BHEIITHUX BO3JIEHCTBHIA [6].
M3BecTHO, YTO B MEPBYIO MOJCUCTEMY BXOJIAT MOKA3aTEIH C
HOMepaMH,j = 1, ..., n , BO BTOPYIO TOJICHCTEMY — C HOMEpa-
muj =n +1,..., n, Bk-10 IOJICUCTEMY BXOIAT NPHU3HAKH C
HoMepamu j =n,_, + 1, ..., n, IpudeM n, = m, e m — KoJIu-
YECTBO UCCIICTYEMBIX ITIO/ICUCTEM.

Ecmu mepBast TiiaBHast KOMIIOHEHTA KOPPETHPYET C k HC-
CJIEYeMBIMH TTIOKA3aTEeIIMHU 7 PAa3IMYHBIX TOJCHCTEM, TO
JUIA i-TO IepHoJia IMEET MECTO COOTHOILICHHE
Yi=ayz +a,z, +..+a,z, +a

WZt Fot @y 2, F oA, 2,

iny n+l
rne i =1... K1, K1 — xonu4ecTBO HCCIeTyeMbIX IEPUOJIOB,
n,=m.

k
HMuaye MoXxHO 3anucaTh

v, = (a,z,)+
Jj=1

Jenmum cymmy mMonyned ko3pQHINEHTOB KOppeIsnuu
a,; JUTSL KK 10 TI0/ICHCTEMBI Ha KOMIUHYECTBO 7, 71, ..., /1, 110~
KasareJsel COOTBETCTBEHHO.

[Nomy4yaem COBOKYIHOCTH 3Ha4EHUI {u[p}, e i — HoMep
HCCIIeTyeMOT0 TIEpHO/Ia; p — HOMEp MOJCUCTEMBL, p = 1 ... m:

n, 7y

Z (a;z,)+..+ Z (a,2,).

J=m+l J=m_+l1

*PaboTa BBINONHEHA NPH PHUHAHCOBOH noanepkke Munoopuayku (mpoekt Ne 02.740.11.5086).
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