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Abstract. The article presents statistically significant regression models (R%cor>0,9; Fer>>100;
response function — life expectancy). The analysis of the abnormal observations in the baseline
information has been carried out according to an original approach.
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Formulation of the problem
It is known that the summary indicator of the level of human development in a country (so

called life quality or the level of life), Human Development Index (HDI) is annually calculated by
the experts of the United Nations Development Programme. The Index was first introduced in the
United Nations Human Development Report in 1990. HDI indicates the country’s achievements in
the aspects of life expectancy, education and average income (per capita income) according to the
parameters of life expectancy at birth (for health and longevity), knowledge (the adult literacy rate
and the gross enrollment ratio) and the standard of living (indicated by the natural logarithm of
gross domestic product (GDP) per capita at purchasing power parity (PPP).

However, the information on the factors that would have the statistically significant influence
on the Human Development Index and the country achievements rate has not been confirmed by
any reliable quantitative results of cross-sectional studies. For instance, what is the statistically
significant coherence between the longevity indicator and the combination of other factors involved
in statistical calculations?

The article presents the original research results on the building statistically significant
regressive models to project life expectancy in Administrative—Territorial Formations with revealing
and estimating the statistical significance of a score of factors influencing life expectancy.

The Federal State Statistic Service official website and the Statistical Abstracts provided us
with the socio-economic indicators of the Russian Federation Administrative-Territorial Formations,
the basic data for the research [1]. The seven-year period data was investigated (2010-2016).
According to the fact that the Statistical Abstract 2017 provides no information on 2 of 135
indicators for 2016 (Gross Regional Product and Per Capita Gross Regional Product), the figures
of 2015 were taken for the preliminary calculations. The results were cross—checked with the data
of the previous years and 2016 in case when the two parameters could be omitted.

1. Estimating the statistical significance of the determining factors
The meaningful analysis allowed to select some tens of indicators from the amount of the

socio-economic parameters characterizing the administrative divisions of the Russian Federation.
The selected indicators were studied to reveal the correlation relationship to the Life Expectancy at
Birth Index. The correlation was checked according to R.A. Fisher: ¢—distribution with the degrees
of freedom (n-2), n=85. The number of the indicators with the rejected null hypothesis exceeded 30.

On the next stage we investigated the possibility to create the functional relationship between
the Life Expectancy at Birth Index (response function) and the indicators statistically related to
the parameter (the indicators with statistically significant correlation coefficients were used as
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independent variables). Conducting the experiments to find the model with the best statistical
criterions, the regression equations were created with excitation variables of different combinations
of factors-indicators. In fact, it caused a definite problem — even 20 elements could produce a great
number of 2-, 3-element combinations.

However, the most of the created regressive models having the statistically significant b-
coefficients failed to approximate the baseline statistical information well enough (R*<0.5). For
example, the regression models with various combinations of the indexes such as Students
Attending Bachelor, Specialist, Master Degree Programs, The Number of Enrolled Students per
100000 of the Population, The Number of Hospital Beds per 10000 of the Population, The Number
of Nurses per 10000 of the Population, The Number of Doctors per 10000 of the Population etc.,
including Education Index (Students Attending Primary, Basic and General Secondary Education
Programs + Students Attending Skilled Worker Programs)*kl+ (Students Attending Mid-Career
Professional Programs)* k2+ (Students Attending Bachelor, Specialist, Master Degree
Programs)*k3; kl+k2+k3=1), even with statistically significant b-coefficients revealed low
coefficients of R~ and F—criterion.

Therefore, the subject ranking universal algorithm [2—3] was used to create projection models
serving to reveal the relations between the objects; form the sub-groups with approximately the
same indicators value and analyze the reasons for the sub-group formation process; expand the
possibilities for the high-level system to make an optimal choice of the object, providing it with the
information on the objects with the leading position and their criterions; provide each object with
the possibility to analyze the potential of improving its activity, to offer a preliminary esteem of its
competitive position; calculate statistical characteristics (mathematical expectation, variance,
coefficient of variation, midpoint, asymmetric, kurtosis), tables and histograms of the distribution
(the distribution of Administrative—Territorial Formations according to the numeral values of the
indicators); estimate the dynamics of the successfully functioning objects; provide the relevant
estimation of the high-level system.

The further analyses and creating of the regressive models were based on the background data
presented in relative units.

Finally, the statistically significant regression models, providing a well-described basic data,
with a combination of the factors, which appearance in the regression equation were meaningfully
approved had been obtained as the result.

The regression model without an intercept term:

Y =b1*X1+b2*X2+pb3*X3,

Where Y is the relative value of the Life Expectancy Index for an Administrative-Territorial
Formation (relating to the mean value of the indicator for the population of the Russian Federation
administrative divisions); X/ — relative level of education in an Administrative-Territorial
Formation (the aggregate relative value of the number of students); X2 — relative number of
medical personnel (summarized relative rates of The Number of Nurses per 10000 of the Population
and The Number of Doctors per 10000 of the Population indexes); X3 — relative value of The
Number of Hospital Beds per 10000 of the Population index.

The calculations resulted in the following values of the statistical indexes of the model
quality:

For the models with 3-factor independent variables (per year)

“the factor values are presented in relative units

2015

b—coefticient values:
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b1=1.115; b2=23.72; b3=17.53;
b1/6v1 =3.64; b2/612=5.88; b3 /6v3=2.27;
R*=0.97; R?con=0.967; Fcr=1323.1.

2016

b1=0.0158; b2=0.325; b3=0.27,
b1/6p1=3.785; b2/6p2=5.89; b3/613=2.52;
R?=0,98; R?con=0,968; Fcr=1375,8.

2014

b1=0.0138; »2=0.36; b3=0.205;
b1/6p1=3.056; b2/612,=6.03; b3 /613=1.8;
R?>=0.978; R?corr = 0.966; Fcr=1258.1.
“the absolute scale was used to calculate the factors values:
b1=0.0197; b2=0.31; b3=0.18;
b1/6v1=4.77; b2/61,,=6.38; b3 /6v3=1.8;
R?>=0.98; R%*cor =0.97; Fcr=1487.5.

2) For the models with 3—factor independent variables

2016

*the factor values are presented in relative units

X1 — relative education level, i. e. the relative number of students is divided by the relative
population figures; X2 — the sum of the relative number of doctors and the relative number of
nurses per 10000 of the population in an Administrative—Territorial Formation.

b1=0.103; b2 =0.283;

b1 /6v1=5.14; b2 /6p2=6.95;

R?>=0.98; R?corr = 0.97; Fer=2250.4.

The numeric values of the regression coefficients estimation and the statistical criterions of
the regressive models based on the data of 2014 and 2015 do not differ in particular from the data of
2016.

“the absolute scale was used to calculate the factors values:

2016

b1=260.45; b2 =0.192;

bl /6v1=6.93; b2 /6p2=5.32;

R*>=0.98; R?corr = 0.977; Fer=2716.

So, how the population and the individuals in charge of making decisions (IMD) can benefit
from the offered models? What is the particular social usefulness of these models?

In our opinion, the statistically significant regression equations presented in the paper
describe the basic data (as it has appeared, relevant enough) with insignificant errors and reveal
their usefulness in the following:

1) The individuals in charge of making decisions (IMD) on the different administrative levels
are now provided with an approved set of determining factors so they could make optimization
calculations to choose the most appropriate option for minimizing the reserves invested in the
longevity programs: to support the increasing rates of the medical personnel and their professional
level improvement or/and invest in medical facilities; or allocate funds to improve the education
level of the population and reduce the resource intensity [4-5] in order to lower the cost of the
consumption basket (to provide the customers with possibility to buy more, better and healthier
products) etc.;
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2) The society with the increased education level (due to the measures taken by the
authorities, as mentioned above) would obtain the possibility fo realize that the life expectancy of
each citizen’s children and grand-children would be obviously increasing.

We would like to draw the attention to the point that, having identified the list of the basic
indicators presumably related to the life level and the life quality characteristics (due to the expert
or quantitative analysis [6]), it becomes possible to form a statistically significant set of determining
factors. Managing the factors could ensure a better quality of life in Russia or any other country as
well.

2. Substantial rationale for the determining factors selection
The calculations made according to the baseline information presented on the Russian

Federation Federal State Statistics Service official site resulted in the statistically significant models
which correlate the Expected Life Expectancy of the Administrative-Territorial Formations Index
with the indicators X7 (the relative level of education in an Administrative-Territorial Formation);
X2 (the relative number of medical personnel); X3 (the relative number of hospital beds).

What is more, the factors-indicators included into the model (actually, their appearance in the
model is statistically defensible) have proved their statistical significance as well as their
participation in the model seems to be easy to substantiate.

Obviously, a higher education level rate would greatly contribute to the wider public
knowledge on the principles of healthy living and the latest achievements of science and medicine.
Continuing in this direction, the inclusion of a new indicator (showing the relation of the student
number to the population number in the administrative division) in the independent variables set
becomes rationale.

Even the appearance of the Hospital Bed Number per 10 000 of the Population Index in the
model could be easily explained, though it may seem not to be a simple case. The situation becomes
clear as soon as we take into consideration the fact that the greater number of hospital beds
indicates the greater number of medical personnel which results in increasing professional
competitiveness and greater opportunities for professional improvement which attract outstanding
specialists to the area.

3. Revealing abnormal observations in the baseline information

The research process involved a great amount of the baseline statistical information: 85
administrative divisions, 135 parameters characterizing their activity which provide more than
10 000 units of numerical data per year. It is obvious that such amount of figures would contain
abnormalities, errors and outliers. How could the abnormal observations be distinguished and
extracted from the baseline data? The abnormalities might negatively influence the calculation
results, the conclusions and the quality of taken decisions.

Therefore, we used the abnormal observation detection method to find and extract the
abnormalities from the Federal State Statistics Service database used as the baseline information to
create regression models. According to the method the correlation matrixes and regression
equations were created.

The analysis of the correlation matrixes calculated for each group of the identified factors-
indicators (for a three-year period) alongside the analysis of residuals in two variants (absolute and
normalized) revealed abnormal observations in the baseline data of 2 administrative divisions of the
Russian Federation (the average correlation coefficient values of the divisions differ on the order
from other divisions’ average values). Anyway, the abnormality of 2 divisions had no particular
influence on the quality of the created regressive models.
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Conclusion

The conclusions that can be drawn are the following:

1. To our knowledge, this is the first report of the regression models created to project the live
expectancy in the administrative-territorial formations that prove to be of a better quality (estimated
according the standard criterions of statistical significance R’co>0,9; Fcr >>100) with predictive
qualities improved by “crossed” estimates (based on the different years data); using open official
statistical data with the simultaneous analysis of the abnormal observations in the baseline
information.

2. The set of the independent variables of the created regression models was expanded with
new statistically significant factors-indicators (the most cases show b-coefficient relation bi/Opi
>>2) original in their structure and substantially approved.

3. The research provides the possibility to make optimization calculations based on the sub-
set of the determining factors identified within the investigation process; the calculations would
result in minimizing the reserve inverted in the projects aimed fo increase the Life Expectancy Index
for an Administrative-Territorial Formation.
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PEI'’PECCUOHHBIE MOJEJIM UISA TPOI'HO3UPOBAHUA
MPOAOJIKUTEJIBHOCTHU ’KXU3HU HACEJIEHUA AIMUHUCTPATUBHO-
TEPPUTOPHUAJIbHBIX OBPA3OBAHMII: TIOCTPOEHUE Y OIEHKA KAYECTBA

©Xybaee I'. H., 0-p 5xoH. Hayk, Pocmosckuii cocyoapcmeennwviii SKOHOMUYECKUL YHUBEPCUmem
(PUHX), 2. Pocmos-na-/ony, Poccus, gkhubaev@mail.ru

Annomayus. TlocTpoeHbl CTaTUCTHYECKH 3HAYMMBIE PErpecCHOHHBIE MOAENH (Rcropp>0,9;
Fxkp>>100; ¢ynakmus oTkimka — OXHIaeMas IMPOIOJDKUTEIBHOCTh KU3HM HaceneHus). C
WCIIOJIb30BAaHUEM OPUTHMHAIBHOW METOJUKHU BBINOJHEHA TMPOBEPKAa HAJIWYUS aHOMAJbHBIX
HAOJIOICHUH B MAacCHMBE HMCXOMHOW CTAaTUCTHUYECKON MH(POpPMAIMH, COIEPKAIIeM JIECATKH ThICSY
YHCIIOBBIX JIaHHBIX.

Knrouesvie cnosa: MIPOJIOJIKUTEIIbHOCTh KU3HH, K03(pPUIIMEHTBI KOppensiuu,
PErpecCUOHHbIE MOJIEH, CIyyaliHble OLIMOKY.

Ilocmanoska 3a0auu

W3BecTHO, YTO CyMMapHbIM IOKa3aTellb YpPOBHS pa3BUTHsI 4YEJIOBEKAa B CTpaHe (Tak
HA3bIBAEMOTO «KAueCTBa XU3HU» WU «YPOBHA >XKU3HM») — VHIEKC pa3BUTHUS YeIOBEYECKOTO
noteHmaita (Human Development Index, HDI) — exeromHo pacCUuThIBAaCTCS SKCIEPTaAMHU
IIporpammel pazsutuss OOH (ITPOOH) u ¢ 1990 rona ucnonssyercs OOH B exxerogHom ot4yeTe 1o
Pa3BUTHIO YEJIOBEYECKOro moreHuuana. VHaeKkc u3MepsieT JOCTHKEHUS CTPaHbl C TOUKHU 3PEHHUS
MPOAOJDKUTENBHOCTH  KU3HHU, TOJy4YeHUs 0O0pa3oBaHUS M (PaKTHUECKOTO J0XO[a, MO TpeMm
OCHOBHBIM HAIPAaBJICHUSAM: 3JI0pPOBbE U JOJTOJNETHE, H3MEpsieMble IOKa3aTreleM oxcudaemou
NPOOOIHCUMENLHOCTU HCUSHU NPU POANCOeHUU, NTOCTYIl K OOpa30BaHUIO, M3MEPSEMBIH )ypoeHem
2PAMOMHOCIU ~ 83DPOCIO20 HACEleHUs W COBOKYIHBIM BaJIOBBIM  KOA((UIHMEHTOM oOXBara
oOpa3oBaHMEM, JOCTONHBIH YpOBEHb KH3HU, H3MEPSEMbIN BeIUUUHOL BaI0B020 GHYMPEHHE20
npooykma (BBII) nHa nymy nHacenenus B poutapax CIIIA no mnapurery mnokynareabHON
cnoco6noctu (II1C).

OnHako B HACTOSIIEE  BpEMsl  OmMCYymcmeyiom  00CmosepHvle  KOIWYECTBEHHBIE,
MOATBEPKICHHBIE PE3YJbTaTaMU MEPEKPECTHBIX HCCIEOBAHUM cedeHuss 0 TOM, Kakue (aKTOphbl
peaNbHO, crmamucmu4ecky 3Ha4yumo BIUSIOT Ha MHAEKC pa3BUTHS YETI0BEYECKOTO MOTEHIMAIA, HA
JOCTHKEHHUSI CTPAHbI, KAaKOBa, HAINPUMEP, CMAMUCMUYECKU 3HAYUMAs KOPPENSALIMOHHAs CBA3b
MEXY MPOAOKUTEIBHOCTBIO KU3HU HACEJIEHHUS U COBOKYIHOCTBIO PA3IMYHBIX, YUYUTBIBAEMBIX
CTaTUCTUYECKUMU OpraHaMu (aKTOpPOB.

B craree mnpencraBieHbl OpPUTHMHAIBHBIE PE3YNbTaTbl HUCCIENOBAHWN, CBSI3aHHBIX C
nocmpoeruemM CTaTUCTUYECKHM 3HAYUMBIX PETPECCHOHHBIX MOJENEH [UIsl MPOTHO3UPOBAHUS
OXKHUJAEMON  TPONOIDKUTENIBHOCTH JKM3HM  HaceleHUs aJAMHHHMCTPAaTUBHO—TEPPUTOPHAIIBHBIX
0o0pa3oBaHUN, C 6blfAGIEHUEM U OYEHKOU CMAMUCMUYECKOl 3HAYUMOCMU BISHUS HECKOJIBKHX
JECATKOB (DAKTOPOB Ha OXKUIAEMYIO MPOJAOKUTENILHOCTD )KU3HU HACEJICHUS.

HcxonHoit mHpopMarmeil A NpoBEACHUsT UCCIEAOBAaHUM CIIY)KWJIM JIaHHBIE O COLIMAIbHO—
SKOHOMHMYECKHMX II0Ka3aTessaX [esTeIbHOCTH CcyOobekToB P®, mpencraBieHHble Ha cailtTe U B
Craructuuecknx coopaukax Poccrara PO [1]. Mcnons3oBanbl qanHble 3a 7-netHuil nepuop ¢ 2010
no 2016 roasl. Ilpuyem B cBsi3u ¢ Tem, uto B CtaructuueckoMm coopuuke (2017) B nnpopmanuu 3a
2016 rom otcyrcTBOBamM cBedeHUS O 2-x (M3 135) mokasarensx «BanoBoil pernoHambHBIN
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MPOAYKT» U «BanoBol pernoHaIbHBIM MPOAYKT HA AYITYy HACEICHUS», TO BCE MPEIBApUTEIbHBIC
pacyeThbl BBIMOJIHSUIMCH MO AaHHBIM 3a 2015 rog ¢ mocnenyromieil nepenpoBepko Ha JAHHBIX 3a
MpeIbIIYIINe TOIbI U Ha JaHHBIX 32 2016 rox, ecnu He TPeOOBAIUCH CBEICHUS O 3HAYCHUSIX JIBYX
YIOOMSIHYTBIX TTOKa3aTeJICH.

1. Oyenka cmamucmuuecko 3HAYUMOCIU ONPeOensiouwux Gaxkmopos
B mpomecce comepkareNbHOTO  aHAJM3a  COLMAIBHO—AKOHOMHUYECKHX  IIOKa3aTeleH,

XapaKkTepU3YIOLUX ACSITeIbHOCTh CyObeKTOB P®D, u3 00Iel COBOKYIHOCTH BBIACIECHO HECKOIBKO
JECATKOB M TPOBENIEHAa OICHKAa HAJIWYHs KOPPEISILHMOHHON CBs3M C mokazareneMm «Oskumaemas
MPONOJKUTEIBHOCTh JKU3HU TIPU  POXKICHUW, 4YUCIO JIeT:». [IpoBepka wHanuuus xoppenayuu
ocyuiecTBisiach mo P. A. ®@uriiepy Ha OCHOBaHHM /—paclpenesieHus ¢ (n-2) CTeneHsIMU CBOOOIbI
npu n=85. KonudecTBo mokasareseil ¢ OTKJIOHEHHOW HYJIEBOW THIIOTE30M OKa3zalloch Oosiee Tpex
necsaTkoB. KoadummenTsr Koppensiuu mooKUTENbHBIE U OTPUIIATeIBHBIC.

Ha crnemytomem sTtame HaMu HCCIIEAOBaHBI BO3MOXKHOCTH TOCTPOCHHUSA (PYHKIIHOHAIBHOU
3aBHUCHUMOCTH MEXIy MokazarteneM «Oxxugaemasl MNPOAOKUTEIbHOCTh >KU3HU TPU POXKICHHU,
qucio JeT» (PYHKIMS OTKIMKA) U CTATUCTUYECKU C HUM CBS3aHHBIMH MOKa3aTessiMH (IIOKa3aTenu
CO CTATUCTUYECKH 3HAYMMBIMU KOIPQPUIIMECHTAMH KOPPEISLUM HCIIOJIb30BaHbI B KauyeCTBE
HE3aBUCHMBIX TIEpEMEHHBIX). [loCTpOCHHE pEerpecCHOHHBIX ypaBHEHUH TIpH IMPOBEICHUU
HKCIEPUMEHTOB, HAMPABICHHBIX Ha MOWCK Jyyuieli TO CTATUCTUYECKUM KPUTEPHUSIM MOJIEIH,
OCYUIECTBIISJIOCh C BKJIIOYEHHEM B COCTaB BXOAHBIX IEPEMEHHBIX PA3IUYHBIX COYETaHUN
dakxTopoB—Tmokazareneii. [IpaBaa, cnenars 3T0, Kak 0Ka3ajaoch, COBCEM HE MPOCTO: BEAb JaKe MPHU
20-TH 31eMeHTax YKUCI0 COYeTaHuM 1o 2, 3, ... dJeMeHTa BECbMa BEIUKO.

OnHako OOJBIIMHCTBO MOCTPOCHHBIX PETPECCUOHHBIX MOJENEH MPU HAJTMYUU CTaTUCTHUECKH
3HAYUMBIX  Hh—K0d3(D(PUIIMEHTOB  HEIOCTATOYHO  XOPOILO  ANMPOKCHMHPOBAIO  HCXOTHBIC
cTaThcTHYecKHe JaHHble (R*<0,5). Hampumep, perpecCMOHHbIE MOJENH, BKIIOYAIONIUE Pa3IuUHbIe
codeTaHus mokaszareneld «YUCIeHHOCTh CTYACHTOB, OOYJaIOUIMXCs M0 MporpaMMaM OakaiaBpHuara,
CHeIHaUTeTa, MaruCTPaTyphl, ThIC. YEIOBEK», «UHCIIO 3aperucTpUpOBaHHBIX MPECTYIUICHUN Ha
100000 yenoBek HacenaeHHS:», «Hucino OonbHUYHBEIX Koek Ha 10 000 yeaoBeK HacCEICHUS,
«YUHUCIEeHHOCTh CpeaHero MeAuIHckoro rmnepcoHana Ha 10 000 4yenoBek  HacelIeHHUS»,
«Yucnennoctp Bpadeir Ha 10000 dyenoBek HaceleHUs» € Jp., BKIIOYAs HCIOJIb30BAHKE
oO0beanHeHHOro nokasarens «OopazoBanuey (Yuciennocms obyuarowuxca no oopazoeamenvHbvim
npocpaMMam HAYaIbHO20, OCHOBHO20 U CpedHe20 obujeco obpasosanus + YuciewHocmo
CMyOeHmos8, 00YYAWUXCSL N0 NPOSPAMMAM — NOO20MOBKU  K8ANUDUYUPOBAHHBIX  pabOYuUX,
cayorcawux) *kl+(Hucnennocms  cmyoenmos,  00yuaOWuxcs no  NPOSPAMMAM — HOO20MOBKU
cneyuanucmos cpednezo 3eena)*k2+(Hucnennocms cmyoenmos, oOy4arOWuxcs no npocpammam
bakanaepuama, cneyuanumema, mazucmpamypwvi)*k3; kl+k2+k3=1), naxe mpu CTaTUCTHYECKU
3HAYUMBIX h—K0d(QPUIIEHTAX UMENH HU3KKE K03 uImenTsl R* 1 F-Kputepus.

[TosTOMy UISI TIOCTPOCHHS TPOTHO3HBIX MOJEINEH HCIONB30BaH YHHBEPCAIBHBIA aJrOPHUTM
pamKupoBaHUsl OOBEKTOB [2—3], MO3BOJSIONIMI OMEPATHBHO BBISBIATH B3aWMOCBS3H MEXKIY
oObekTamMH, (GOpPMHPOBATH MOATPYMINBI C TPUMEPHO OJWHAKOBHIMU BEIMYMHAMHU OILIEHOYHBIX
ToKa3aTesiell ¥ aHaJIM3UPOBaTh MPUYUHBI 00Pa30BaHUS TAKUX MOATPYIII, PACHIHPATE JUIT CHCTEMBI
BEPXHETO YPOBHSI BO3MOXXHOCTH OINTHMAaJbHOTO BBIOOpA OMPENEICHHOTO O00BEKTa, MPEIOCTABIISS
CBEJICHHSI O TOM, KaKue 00beKmbl U N0 KaKuM NoKasamensm 3aHUMAIOT JUIUPYIOIIEe TOI0KEHHE, a
KaXJIOMy M3 OOBEKTOB O0ECIEUUTh BO3MOXKHOCTb GHANU3A pe3epeos YIydlIeHUs NesTeIbHOCTH,
JaTh TICPBOHAYAIBHYIO OIIEHKY €r0 KOHKYPEHTHBIM TIO3MIIMSIM, PACCUHTHIBATH CTATHCTHYCCKUE
XapaKTePUCTUKH (MaTeMaTHYeCKOe OXHJIAHUE, TUCTICPCUIO, KOIPPUIIMCHT BapuaIlud, MEIHUaHy,
aCHMMETPHIO, JKCIIeCC), TAOMUIBI M THCTOTPAMMbI paCIpee/IeHs, HallpuMep, aIMIUHUCTPATHBHO—
TeppuTopuanbHbIX obpasoBanuii (ATO) B 3aBUCHMOCTH OT UYMCJICHHBIX 3HAUYEHUN MOKa3aTesei,
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OLIEHHUBATh AUHAMUKY JOJIH YCHEIIHO (YHKIIMOHUPYIOUIUX OOBEKTOB, JaBaTh OOBEKTUBHYIO OLIEHKY
pe3yJsbTaram JAesITeIbHOCTH CUCTEMbI BEPXHETO YPOBHSI.

[Tocnenyromuii aHaaU3 U MOCTPOEHUE PETPECCHOHHBIX MOJEJIECH BBIMOJIHIIOCh HAMU MpPU
MCIOJIb30BaHUM MCXOIHOM UH(OpPMaLIUU, TIPEACTABICHHON B 0mHOCUmMenbHblX SAUHNALIAX.

B okoHuarensHOM BapuaHTE HaMH HOJIYYEHBl CMAmMUCMu4ecKy 3Hayumble PEerpecCUOHHbBIC
MOJICTIH, XOPOWLO ONUCHIBAIOWUE UCXOOHYIO UHGOpMAYUlo, ¢ COCMABOM (HAaKmopos, GKioueHue
KOMOPbIX 8 YPABHEHUE pecpeccull 1e2K0 000CHO8AMb COOEPIHCAMENBHO.

Mogenb 6e3 cBOOOJHOTO YJieHA UMEET BU/I:

Y =b1*X1+b2*X2+pb3*X3,

riue:

Y — orHOocuTenbHOE 3HAYEHUE OXKHUJIAEMOW MPOAOTKUTEIBHOCTH >KU3HU HACEJICHUS
aJIMHHHCTPATUBHO—TEPPUTOPUATILHOTO 00pa3oBaHusi (10 OTHOWIEHUIO K CpEeIHEMY 3HAYCHHIO
MoKa3arelis y BCeil COBOKYIHOCTH CyObeKTOB PD);

X1 — oTHOCHUTENbHBIN ypoBeHb 00pa3oBanus B ATO (cymmMapHOE€ OTHOCHUTEIBHOE 3HAYECHHE
KOJIMYECTBA YUalIUXCH);

X2 — OTHOCUTEJIbHOE KOJMYECTBO MEAMULMHCKUX paOOTHUKOB (IPOCYMMHPOBAHBI
OTHOCHUTEJIbHbIE 3HaueHus nokasareneil «YucnenHocts Bpadyeid Ha 10 000 yenoBek HaceleHus» U
«YUHUCIEeHHOCTh CpeHero MeArIMHCKoro mepcoHana Ha 10 000 uenoBek HaceIeHUs»);

X3 — oTHOCHTeNbHOE 3HadYeHue Imokasarens «Uuciio 0oapHUYHBIX Koek Ha 10 000 uemoBek
HACEJICHUS.

B pesynbrare pacyeToB MOJy4YEHBI CIEAYIONIME YHUCICHHBIE 3HAYEHHS] CTAaTUCTUYECKUX
MoKazarejey KauyecTBa MOJICIICH:

1) nns Mmoneneii ¢ Tpemst pakTopaMu — HE3aBUCHUMBIMH ITEPEMEHHBIMH, (TI0 TOJaM):
*3HaueHust (PAKTOPOB MPEACTABICHBI B OTHOCHTEIBHBIX €INHUIIAX
2015~

3HaueHus b—kodpPunneHToB:

b1=1,115; b2=23,72; b3=17,53;

b1/6v1=3,64; b2/6v2=5,88; b3 /Ov3=2,27;

R*=0,97; R?cxopp=0,967; Fxp=1323,1.

2016

b1=0,0158; 2=0,325; b3=0,27;

b1/6v1=3,785; b2/6v2=5,89; b3/6n3=2,52;

R*=0,98; R%cxopp=0,968; Fxp=1375,8.

2014 r.

b1=0,0138; 52=0,36; 53=0,205;

b1/6v1=3,056; b2/6x2=6,03; b3 /6v3=1,8;

R?=10,978; R%cxopp = 0,966; Fxp=1258,1.

*3HaueHust (PaKTOPOB MPEJCTABICHBI (M3MEPEHBI) B a0COIIOTHOM 1IKae:
b1=0,0197; 2=0,31; b3=0,18;

b1/6v1=4,77; b2/612=6,38; b3 /Ov3=1,8;

R*=0,98; Rcxopp = 0,97; Fxkp=1487.5.

2)u1a Mozenei ¢ 1ByMs (pakTopaMHu — HEe3aBUCUMBIMU IIEPEMEHHBIMHU:

2016
*3HaueHus (PaKTOPOB MPECTABIEHBI B OTHOCUTEIbHBIX €IUHHUIIAX
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X1 — OTHOCHTENbHBI ypOBEHb OOpa30BaHMSs, T. €. OTHOCHUTEIHHOE KOJIMYECTBO YYAIIUXCS

paszoeierno Ha OTHOCUTEIBLHYIO YUCIICHHOCTh HACEIICHUS

X2 — cymMMa OTHOCHUTEJIBHOTO KOJIMYECTBA Bpaueld U OTHOCUTEIHLHOTO KOJUYECTBA CPEIHETO
MenuiuHckoro nepconana Ha 10000 yenosek Hacenenust ATO.

b1=0,103; b2 =0,283;

bl /6p1=5,14; b2 /61,2=6,95;

R?=0,98; R%cxopp = 0,97; Fxp=2250,4.

YucneHHble 3HAYEHUsI OLEHOK KOA((UIMEHTOB PErpeccuu U CTaTUCTUYECKUX KPHUTEPHUEB
PErpecCHOHHBIX MOJIEeH, MOCTPOEHHBIX MO JaHHbIM 32 2014 u 2015 roapl, Mano OTIMYAIOTCS OT
paccuMTaHHBIX 1O JaHHbIM 3a 2016 rox.

*3HaueHus (PaKTOPOB MPECTABICHBI (M3MEPEHBI) B a0COIIOTHON ITKAJIE:

2016 rox

b1=260,45; b2 =0,192;

bl /6p1=6,93; b2 /61,=5,32;

R*=0,98; R%xopp = 0,977; Fxp=2716.

Kakyro ke mosp3y OT MOCTPOCHHBIX MOJAETECH MOXKET TOIYUUTh HAcCeleHue CIMpaHvl u auyd,
npunumMaromue pemenus (JIIIP) Ha Bcex ypoBHsAX ynpaieHus? B ueM xouwkpemmuo 3axirodaercs
obuecmeenHas OJIE3HOCTh ITHX MOICICH?

[To HameMy MHEHHIO, n0€3HOCHb TIPEICTABICHHBIX CIMAMUCMUYECKU 3SHAYUMbIX YPABHEHUN
perpeccuu, OMMCHIBAIOUINX C HUYMONCHO MANbIMU OWUOKAMU JOCTAaTOYHO OO0CHmO8EpHYI0, KaK
okazanock (cMm. Paznmen 3), ucxomHyro HHGOpPMAIIHIO, 3aKITFOYASTCS B TOM, UTO:

6o-nepsvix, JIIIP Ha BceX ypOBHSAX yIpaBIEHUsI cMO2ym, TIOJIYYUB, HAKOHEL, KOAUUECNBEHHO
000CHOBAHHDBII NepeyeHb ONpeoelauwux Gakmopod U BBIOIHUB ONMUMU3AYUOHHblE PACUETHI,
8LIOUPAMb  ONMUMATBHBI, MPEOYIOWUN MUHUMALLHLIX 3AMPAm pecypcos GapuaHm 610M4CeHUs
cpeocme 01 NOGblUleHUs. NPOOOANCUMENTLHOCIMU  HCUSHU HACETeHUsA: TO JIN Cnocoocmeosanbv
MOBBIIICHUIO YpPOBHS TMpodeccuoHanu3Ma M KOJMYeCTBa MEIUIIMHCKUX pPAOOTHUKOB W/WIH
coodelicmeoéams CO3JIaHUIO XOPOIIO OCHAIIEHHBIX MEIUIIMHCKHUX IIEHTPOB, TO JIU BIOXKHUTH CPE/ICTBA
Ha noblileHUue YposHs 00pa306aHHOCMU HACEIEHUs, JMOO pemNTh 3a4ady IO CHHKEHUIO
pecypcoemKocmu mosapos u yciaye [4—5] u, TeM caMbIM, YMEHBIIIUTD LIEHY (YUKCUPOBAHHO20 HAOOpA
MOTPEOUTENHCKUX TOBAPOB (YTOOBI HACETICHHE CMOIJIO MPUOOPECTH O0IbLiee KOTUIECTBO HONE3HbIX
VIS 3I0POBBS TPOAYKTOB) U T. [I.

80-6Mopbix, OOIECTBEHHOCTh, HaceneHne ATO, MOBBICHB YPOBEHb CBOEH 00Opa30BaHHOCTH
(nocne BeimonHeHusi JIIIP psoa geiicTBuid, W3 cocCTaBa paHee TMEPEUYHCICHHBIX) HOLyYUm
BO3MOXKHOCTh ~ pEalbHO  O0CO3HamMb,  «nowyecmeosamvy  TOT  (akT, umo  odxcudaemas
NPOOOIIHCUMENLHOCIb JHCU3HU JIETEH U BHYKOB Kaxc0020 2paxcoanura cTpaHbl OyneT (¢ OombLion
BEPOSITHOCTHIO) TOCTOSIHHO BO3PACTATh.

OOparuM BHUMaHHE Ha TO, YTO AHAJIOTWYHO, ONpPEJEMB HAa HauyaJlbHOM 3Tale HCXOAHBIN
IIEpEYEHb I10KA3aTeNIel, MNPEANOI0KHUTEIbHO CBA3aHHBIX C IIOKA3aTelsMH, XapaKTepU3YIOIHUMU
YpOBEHb M KauecTBO >KM3HM HaceleHus (Hampumep, MyTeM HCIOIb30BaHMS SKCHEPTHOTO WU
KOJIMYECTBEHHOI0 aHanu3a [6]), MOXHO c(OpMHpOBaTh CTATUCTUYECKH 3HAYMMBIN IepeueHb
OTpefeNsonMX (aKkTOpoB, YIPaBICHHWE KOTOPHIMH OOECHEUUT POCT YPOBHS KU3HU TpakKAaH
Poccuu, kak, Bripouem, 1 11000 Jpyroit cTpaHbl MUpa.
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2. CooeporcamenvHoe 000CHOBAHUE COCMABA ONPEOETAIOUUX PAKMOPO8.
B pesynbrare BBIIIOTHEHHBIX pacyeTOB IO IIpeacTaBlIeHHOM Ha cante Poccrara PO ucxonHoin

nH(pOpPMaIUU TIOCTPOCHBl CMAMUCMUYECKU 3HA4YUMble MOJETH, CBS3bIBAIOIINE [TOKa3aTellb
«OxugaemMas MPOAODKUTEIBHOCTh JKM3HM HACEJIEHUS aJAMHHHCTPATUBHO—TEPPUTOPHAIIBHBIX
oOpa3zoBaHMii» C ToOKazaredssMu: X/ — OTHOCHTEIBHBIN ypOBEHb 00pa3oBaHUs (KOJIMYECTBO
yuamuxcsa) B ATO; X2 — OTHOCHTENbHOE KOJMYECTBO METUIIMHCKUX pabOTHUKOB; X3 —
OTHOCHUTEIJIbHOE KOJIMYECTBO OOJIBHUYHBIX KOEK.

[IpyueM BKJIIOUEHHBIE B MOJENb (BepHEE, «IOMAaBUIME» B MOJEIb CTaTUCTUYECKU
000OCHOBaHHO) (PAKTOPHI-TIOKA3aTeNIM HE TOJNBKO BEChbMa YOCIWTENIbHO MOATBEPAMIA CBOIO
«CTAaTUCTHYECKYIO 3HAYMMOCTb», HO W UX BKIIOYEHHE B MOJENb JIETKO OOOCHOBBIBAETCS
cozepkareabHo. [ledcTBUTENbHO, pa3Be HE OYEBUIHO, YTO eciau Ha Tepputopun ATO Benuka dosis
T€X, KTO YYUTCS, TO U BIIOJIHE BEPOSATHO, YTO TaM ropaszio OsicTpee (B cpeaHeM) OyayT MOoCTymaTh K
HACEJICHUIO CBEJEHHUS O TOM, KaK HY)XHO 3a00THTBCS O 3I0pPOBBE, O MOJb3E€ 30POBOro 0Opasza
KU3HH, O HOBBIX JOCTIDKCHHMSX MEIUIIMHCKOW Haykd M Op. Paccyknas aHaJOTHYHO, MOXHO
cofiepKareabHO 000CHOBAThH 11€JIECO00PA3HOCTh «y4acTHS» B COCTaBE HE3aBUCHUMBIX MEPEMEHHBIX
HOBOTO MOKa3areis, COPMUPOBAHHOTO B BUJAE OMHOUICHUs KOIMUYECTBA YUaIIUXCA HA TEPPUTOPHUH
ATO K 4MCIEHHOCTH MTPOKUBAIOIIETO B HEM HACEJICHUS.

Jlaxxe B TakOM HENpPOCTOM Cilydae, CBA3aHHOM C OOOCHOBAaHUEM INPUCYTCTBUSI B MOAEIU
dakropa «KomuuecTBo OONBHUYHBIX KOeK Ha 10 ThIC. 4elOBEK HaceleHUs», 3Ty CHUTYallUI0 He
CIIOKHO OOBSICHUTB: Bellb eciii B ATO 6onbuie (Ha 10 ThIC. YyenoBeK HaceneHHs) OONbHUYHBIX KOCK,
TO B HEM H Oonbwuti TO YHCICHHOCTH KOJUICKTUB MEIAWIIMHCKUX pPaO0OTHUKOB, OOJIBIIE
BO3MOXKHOCTEH 11 00MeHa Mpo(eCCHOHAIBHBIMU 3HAHUSAMH, O0Jiee BhIpaykeHa MpodeccrHoHaNbHas
KOHKYPEHIIHsI, OOJIbIIE€ BOZMOXKHOCTEH ISl TOSBICHUS HEOPAMHAPHBIX, TBOPUYECKH HACTPOCHHBIX
npodeccuoHanos.

3. Buisignenue aHOMAIbHbIX HAOTIOOEHUI 8 MACCUBe UCXOOHOU UHpopmayuu
B mpouecce mpoBeneHusi MCCICAOBAaHWI HAMU HCIOJIB30BaH JIOCTATOYHO OOJIBIIONH 00beM

WCXOJHOW CTaTUCTUYECKOW HHGpOpMalUU: KoimuuecTBOo cyOonektoB PD — 85, a mokasarenei,
XapaKkTepU3YIOLIUX UX AesTeabHOCTh — 135, T. e. Bcero Oosiee 10 ThICAY YMCIOBBIX JaHHBIX TOJIBKO
3a OAMH roJ. BromHe BEeposATHO, YTO CpeAM TAaKOro OOWIMS YHMCET MOTYT OKa3aThCsl BHIOPOCHI U
cllyyaiHble OINOKYU, HEAOCTOBEPHbIE, COMHUTEIbHbIE, aHOMAJIbHbIE HAOIIOIEHUS.

Kak pacno3narbh ¥ MCKIIOUUTH Takue HaOmozneHus? Benp Hanuuue MX B MAcCHBE MCXOIHOM
MH(OPMALUU MOXET He2amugHO NOGIUAMb HA pe3ylbmamsl paciemad, Ha 6bl800bl, HA KA4eCmeo
NPUHUMAEMbLX DeULeHULI.

[TosToMy HamM peanu30BaH MOMCK MO METOAMKe [7] aHOMalbHBIX HAONIONEHUI B MaccuBe
naHHbIX Poccrara, MCHONB30BaHHBIX B KayecTBE MCXOAHOM HMHpopMaluMu Juisl pa3paboTKu
PErpeCcCUOHHBIX Mojeneld. B COOTBETCTBUM € YNOMSHYTOM METOIMKOM IIOCTPOEHBI MaTpHUIIbI
KOppEJSLUN U YPABHEHMSI PETPECCUM.

AHanu3 MaTpull KOppeJslUH, PACCUUTAHHBIX MO KaXJIOM rpylie BbIICIEHHBIX (AKTOPOB—
nokazarenedt (mo 3-m rojgam, ctonOubl — cyObekThl P®d), coBMECTHO ¢ aHalM30M OCTaTKOB B
abCOJIFOTHOM M HOPMHMPOBAHHOM BapHaHTax MO3BOJMJI OOHApYXUTh aHOMaJlbHblE HAONIIONCHUS B
MCXOIHBIX CTAaTUCTUYECKUX MAHHBIX Yy 2-X cyObekToB P®D (cpeanHee 3HaueHue Kod(PPHUIMEHTOB
koppemsinuu y 3tux ATO omnnyaercss Ha TOPSIOK OT cpeqHux 3HadeHuil y npyrux ATO). OgHako
Takas aHoMmanusa y 2-x ATO (w3 85) mpakTWyecku HE OTpa3Wiiach Ha Ka4eCTBE MOCTPOCHHBIX
PErpeCCHOHHBIX MOJIENEH.

Buvieoowr
B pesynbrare BBITIOIHEHHBIX UCCIIECAOBAHUI 6nepasble:
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1. TlocTpoeHsl  pecpeccuonHvle  moodeau UL NPOSHO3UPOBAHUS oxrcudaemou
NPOOOIHCUMENLHOCU  HCUBHU HACEeNeHUs AAMUHUCTPATUBHO—TEPPUTOPUANIBHBIX 00pa3oBaHMMA
*1yuwezo kauecmea (IPU OLIEHKE 1O CMAHOAPMHBIM KpUmMepusam CTaTUCTUYECKON 3HAYMMOCTH —
Rekopp>0,9; Fxp >>100); *c ayuwumu npocHO3HbIMU C60licmeamu, TONTBEPKICHHBIMUA HpU
«IEPEKPECTHBIX» OLECHKAX (Ha OaHHbIX, CHOPMUPOBAHHBIX 8 pa3Hble 200bl); *C HCTIOIb30BAHUEM
OMKPBHIMBIX OPUYUATLHBIX CIMAMUCMUYECKUX TAHHBIX U 0OHO8PEMEHHO C NpPO8epKOl HA HAIuduUe
AHOMAILHLIX HAOMOOeHUli B MAacCHUBE HUCXOMHOW WHGOpPMAIMH, COIACPIKAIIEM OecsimKu muvlcay
YHCJIOBBIX JaHHBIX.

2. BKITIOYEHBI B COCTAB HE3aBUCUMBIX NepeMeHHbIX TIOCTPOSHHBIX PErpeCCHOHHBIX MOEICH
(dakTopbI-TIOKa3aTenu, *opueunaivhvlie no CHOPMUPOBAHHOW CTPYKTYpe; *comepiKaTelbHO
00OCHOBAaHHBIE W CTATUCTHYCCKH 3HAYMMbIe (B OOJBIIMHCTBE CIydaeB y b—kodPPUIICHTOB
otHomeHue b;/6p; >>2).

3. O0ecnieueHa BO3MOXHOCTh, 0a3upysich Ha C(HOPMHUPOBAHHOM B IPOLECCE HCCICIOBAHUIN
MOJIMHOJKECTBE 3HAUYUMBIX  (DAKTOPOB, 71POBOOUMb  ONMUMU3AYUOHHbIE PACUYETBI C  IEIBI0
MUHUMU3AYUY 3ampam pecypcos Ha ONITUMANIbHBIA BEIOOP M pean3auio MPOEKTOB, HAPABICHHBIX
Ha nosvluleHue 3uHauenutl nokazamens «Odcuoaemas nPoOOIHCUMENbHOCHb HCUSHU HACETeHUs
aJIMUHUCTPATUBHO—TEPPUTOPUAIILHBIX 00pa30BaHUI

Cmamuvsi no02omoeiieHa no pe3yibmamam UCCIe008aHUU, BbINOIHEHHbIX NPU NOO0EPI’CKe
Poccutickoco ¢honoa @gynoamenmanvrvix uccredogsanuii (POD@H) — npoexm 18-010-00806/18
«Ypoeenv oicusnu HaceneHus aOMUHUCMPAMUBHO-MEPPUMOPUATLHBIX 00pA308AHUIL: B8bliEeHle,
uccieoosanue, aHAIU3 U OYEHKA 3HAYUMOCMU Onpeoersaiowux Gakmopos (01 nociedyroujeu
ONMUMU3AYUU 8 YCTIOBUAX OCPAHUYEHHBIX PECYPCOB)).

Aemop 6nazodapen /lanuuny Kopomuny u [mumpuio Cuoopenko 3a no020moeKy UcXoOHblx
OAHHBIX, NO3BOIUBULYIO CYUWECTNBEHHO YMEHbUUUMb MPYO03ampamyl Ha 8bINOIHEHUE PACUEMOs.
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