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AdeMOHCTPpUpyTCs BO3MOXXHbIE
noaxoAbl K MOBbILLUEHUIO KAa4YeCTBa
ynpaBsieHUsi TPaHCMOPTHbIMU
ycJiyramu € UCIoJib30BaHUEM
NHPOPMAaLMOHHbBIX TEXHOJIOMNN

B YCJIOBUSIX A€UCTBUS CJTYYalHbIX
¢akTopos. Ocoboe BHUMaHue
yaensetTcs 4OMoJIHUTE/IbHOMY
MOBbILIEHUIO TOYHOCTU OL€HKU
TPaHCNOPTHbIX ycunuii. MeTtoauky,
npeacTaBsIeHHYI0 aBTOPaMu, MOXXHO
UCnosib30BaTh AJ1s COCTaB/I€HNS
TUMNOJIOrNU U CPABHUTEJIbHOIo aHan3a
AesaTesIbHOCTU pa3/InYHbIX KOMMaHUA
WM cpaBHeHUs1 Pa3JINYHbIX BUAOB
AesiTe/IbHOCTY BHYTPU TPAHCIOPTHON
KoMnaHuu.

Knio4eBbie croBa: yripasieHne
TPAHCMIOPTHbLIMU YCJlyramu,
VNHPOPMAaLIMOHHbBIE TEXHOJIOMMU, CITyHalHbIE
akTopsbl, oLeHKa TPaHCNOPTHbLIX YCUTN.
|
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BOTPOCHI TEGP

YnpaBneHue TPaHCMNOPTHbIMU
ycJsiyramMmu B YCNIOBUSIX
AEUCTBUSA CJTy4anHbIX

¢daKkTopoB

Jlucenxoe Arexcandp Huxoaraeeuu — doxmop
MexXHU4ecKux HayK, npogeccop Kageopul
«Menedxwcmenm u ynpaeaenue nepcoHanrom
opeanusayuu» Mockoeckoeo 2ocy0apcmeenHoeo
yHugepcumema nymeii cooouerusi (MUHUT), Mockea,
Poccus.

JlIésun Cepeeii bopucosuu — kanouoam mexHu4ecKkux
Hayk, doxmopanm MUUT, cenepanvhuiii upexmop
3A0 «Pycckas mpoiika», Mockea, Poccus.

3a/1a4ax yrpasieHNsI TPAHCTIOPTHBIMU yCITyTa-

MU B YCJIOBUSIX JEMACTBUSI MHOTOUMCIIEHHBIX

CiTyJaitHbIX (haKTOPOB BO3HUKAET ITOTPEOHOCTh
B OLICHKE YCUJTUI TPAHCTIOPTHOM KOMITAHWH, TIPU 3TOM
0CcO0YI0 aKTYaJTbHOCTb IIPUOOPETAIOT METObI U CPEI-
cTBa MHGOPMAIIMOHHBIX TEXHOIOTUI. Bo3aMoxxHOCTH
TOCJIEHUX MTO3BOJISTIOT B PEXKMME PEaTbHOTO BpEMEHU
OTeprpoBaTh 3HAYUTEITBHBIMU 00BEMAMU TAaHHBIX
1 00ecneYnTh KOCBEHHYIO OLIEHKY HEHAOMIOMaeMbIX
BaKHBIX XapaKTEPHUCTUK ITPOMU3BOICTBEHHOTO MPOLIEC-
ca — yKa3aHWii, yCWIMI, PUKIIaAbIBAEMbIX OPTraHU-
3aLMEN 1 ee COTPYAHUKAMU.

B cratbe paccMOTpeHbI MOIXObI K TIOBBILIEHUIO
KayecTBa YMpaBJIeHUs] TPAHCTIOPTHBIMU yCIIyraMu
B MMOIOOHBIX YCIOBUSX MPU HAJIMYUU CIYYaliHBIX
(akTOpOB.

J111 KOCBEHHON OIIEHKM YPOBHS YCUJIMiA
TPAHCMOPTHBIX KOMITAHUU e TI0 JaHHBIM YPOBHS
OKa3aHHBIX YCJIYT y MPENIOXEHO MCIOJIb30BaTh
WHGOOPMAIINIO O 3HAYEHUSIX COMYTCTBYIONIMX
MepeMeHHBIX Z (Hampumep, MHGOPMAIIUIO O 0JIe
IPY30B, 3alep>KaHHbIX Ha OTIAENbHBIX y4acTKax
JIOTUCTUYECKOM LIETN ), TOCTYITHBIX U3MEPEHUIO U X
3aBUCUMOCTb OT YKa3aHHBIX yCWIuii e. Vcronb3ys
METOJ1 aHAJT3a CUCTEMbI OTHOBPEMEHHBIX YPABHEHUI
CO cydaiiHbIMU 3¢ dekTamu

y=f(e)+e,z=¢(e) t&"

U IMHENHYIO perpeccuio y = b,+bz+e, ynaerca
MOJIYYUTb KICKOMYIO 3aBUCHMOCTb JIJIs OTIpee/IeHUS
HEOOXOAUMBIX YCUIIHI e ¢ OLICHKOI ee 00J1ee TOUHOIA,
yeM 0e3 yuéra COITyTCTBYIOIINX IEPEMEHHBIX. DTO



3(pheKT MHOTOMEPHOCTH B MAaTEMaTUUECKOI CTaTH-
CTHKE, MO3BOJISIIOIINI OLIEHUTh UHTEPECYIOLIYIO
COCTaBJISIIOLIYIO C TeM OO0JIbLIE TOUHOCTBIO, YeM
GoJ1bl1Iee KOJIMYECTBO TAKMX COIMTYTCTBYIOIIMX COCTAB-
JITIOIIMX OTHOBPEMEHHO BKITIOYEHO B aHau3 [1, 2].

Brnu3kuil moaxon ¢ MCMONBb30BaHUEM PELIEHUs
OTHOBPEMEHHBIX CTATUCTUYECKUX JIMHEMHBIX YpaB-
HEHUI MPUMEHSTIOT B 9KOHOMETPUKE U IPYTX 00-
JIaCTSIX, HATIPUMeEp, B OMOTEXHOJIOTUN [UIST OLIEHKU
dyHIaMeHTaTbHBIX KOHCTAHT TMpoliecca, HeA0CTY-
HBIX TIPSIMOMY U3MepeHuIo |3, 4].

JloToTHUTEITEHOE TIOBBIIIIEHE TOYHOCTHY OIIEHKI
TPAHCIIOPTHBIX YCUJINI e BO3MOXKHO TIYyTEM OITH-
MaJIHOTO pa3MelIeHusI U3MEPEHUI1 COMyTCTBYIOLINX
MepeMEeHHBIX JJIs1 HanboJiee TOUYHOM OLIEHKU KO3(d-
GUIMEHTOB JTMHEWHOI perpeccru, BXOISIINX B IT0-
JIy4eHHOE BBIpXKEHUeE € U ee aucriepcun. M3 teoprn
9KCMEePUMEHTa U3BECTHO, UTO /U151 HauboJsiee TOUHOMI
OLEHKM KO23(PDULIMEHTOB JMHEIHON perpeccun
JIOCTATOYHO Pa3MellaTh U3MEPEHUs BCETO B ABYX
KpalfHUX TOYKax Ha KOHIIaX HaOJII0aeMOro UHTeP-
Bajia 3HaYeHMii Z [1, 2]. [Ipu 3TOM He TOIBKO MOBbI-
[IaeTcsl TOYHOCTh OLIEHKHW YCUJIM e, HO TaKXxe
YIIPOILIAETCS U YIELIEBISIeTCs caMa MpoLeaypa Koc-
BeHHOTO o1leHnBaHMsI. C y4€TOM HECKOJIBKIX COTTYT-
CTBYIOUIMX MEPEMEHHBIX, UCTIONb3Ysl COBPEMEHHbIE
MHGOPMALIMOHHBIE TEXHOJIOTMH, TOYHOCTh KOCBEH-
HOTO OIICHWUBAHUS TPAHCITOPTHBIX YCWIINNA MOXKHO
CYIIECTBEHHO TIOBBICUTb.

Kpowme Toro, npu Hanmumm nosyyaeMbIX paccMo-
TPEHHBIM 00pPa30M JAHHBIX O MPOU3BOJICTBEHHOMN
(YHKIIMU TPAHCTIOPTHO KOMIIAHUU Y =\ (e) B BUJIE
MOHOTOHHO BO3PACTAIOIIIeH 3aBUCMOCTH BBITYKIIO-
CTbIO BBEPX C HACBILLIEHUEM, TO €CTh 3HAYEHUI y U e
13 €€ KyCOYHO-JIMHEHBIX alMPOKCUMALIHIA, BO3MOX-
HO TIpe/ICTaBJIeHIe YKa3aHHOM 3aBUCUMOCTH aHATN -

TUYECKOM MOJIEIBIO
©,e
y=——+¢
0, +e

C OLIEHKOM ee mapametpoB © u ©,. [Tocnennue pe-
aJbHO MCIONB30BaTh TSI COCTABJICHUST TUTIOJIOTUN
Y CPaBHUTEIBHOIO aHAIM3a JESTeTbHOCTU Pa3iny-
HbIX KOMITAaHUI TTO TUM NTapaMeTpam MPOU3BOJICT-
BEHHO (DYHKIIY VJTV CPAaBHEHUST PA3IMIHBIX BUOB
NeSITeTbHOCTY BHYTPU TPAHCTIOPTHOW KOMITAHUU IO
MX MHTEHCUBHOCTU U pe3yJsTaTUBHOCTH. [lapameTp
©, MOXHO TPaKTOBATh KaK MOKa3aTe) b MTHTEHCUBHO-
CTU NESAITEJbHOCTU TPAHCHOPTHOUW KOMIIAHUM,
a ©, — Kak Tpe/IeJIbHO BEPOSATHBIA YPOBEHb OKa3bl-
BaeMBbIX YCJIYT MPU JTAHHOM YPOBHE YCUJIWI U opra-
HU3a1MK pabOThl KOMITAHUU.

TouHbIe «TTACTTOPTHBIE» XOPOIIIO MHTEPITPETUPY-
€Mble OLIEHKU TTapaMeTPOB LIeTIeCO00Pa3HO MOy YUTb,
HCIIONB3Ysl 3HAYEHUS YCUIUIA BCETO B IBYX ONTUMATb-
HBIX TOYKaX:

-0,
e +0,

ne =e uve =e . TpU Sy =)

e, =argmaxyHu e, = npu s, = const

Boruncienre ko3 GUIIMEHTOB MOACTH
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O,+e k+e
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Jlanee MOXXHO BBIYMCIIUTh MEeIMaHy 3HaYeHU I
K03(hGUIIMEHTOB, TTOJYIeHHBIX 10 KaXIoi mape
pe3yIbTaTOB U3MEPEHUI, IJISI COOTBETCTBYIOLINX
peanuzaluii TpaHCIIOPTHOTO Mpoliecca:

©,=med{O }; ©,= med{O,}.

Takue OlIeHKM MCKOMBIX MTapaMeTPOB MOJIETN
HaunboJIee YCTOMUMBBI K HAPYIIEHUIO IMPEATTOCHLTOK
HOPMaJIbHOCTH pachpeieieHus OLIMOOK B OIpe/e-
JIeHUY © (HaJTMYUU Y HUX «TSDKEJTIX» XBOCTOB).

YKa3aHHbIe BEIYMCIICHS JIETKO 3aIIPOTPAMMU-
poBaTh U TMOJYYUTh UX PE3YJBTaThl C TTOMOIIbIO
MHOOPMALIMOHHBIX TEXHOJIOTUI B pEXXUME peasib-
HOTrO BPEMEHM.

Ha mepBoMm 3Tare Takoii mpoleaypsl yepes
TeKyIllMe 3HAUYEeHUsS Yy M COMYTCTBYIOIIE
MepeMeHHOM Z ((KeaaTeJbHO B ONMTUMAaJbHbIX
TOYKaX €€ UBMEPEHMU 1) ONpeessiioT 3HaYeHUS € TI0
peanm3anusM TPaHCTIOPTHOTO Tpotiecca. Jlaree mo
Ha0OpY IMOJTYYEHHBIX 3HAYCHUI ¢ U COOTBETCTBY-
IOIIMM 3HAYE€HHUSIM Y MOXHO BOCCTaHOBUTH
3aBUCUMOCTb y = \ (e) U BbIOpaTh 3HAYEHUS e
C yYETOM OLUUOKH OTPENEEHUS ¥ B ONTUMAIBHBIX
TOYKAaX, MO JaHHBIM KOTOPBIX U BHIYMCISIOT
KCKOMBbIE TapaMeTphbl MPOU3BOACTBEHHON (DYyHK-
LIMY TPAHCTIOPTHOTO Tpoliecca.

JIUTEPATYPA

1. Hanumos B. B. Teopust akcniepumeHTa.— M.:
Hayxka, 1971.— 208 c.

2. JlucenkoB A. H. Maremarnyeckue MeTOIbI
TUTAHUPOBAHMS MHOTO(MAKTOPHBIX MEIUKO-0UOTOTH-
YeCKHUX 3KCIEepUMEeHTOB.— M.: MeauuuHa, 1979.—
343 c.

3. ManenBo 3. CTaTUCTUYECKHUE METOIbl SKOHO-
Merpuku.— M.: Crarucruka, 1976.— 325 c.

4. JlucenkoB A. H. u ap. AnnmpoKCUMaLIMOHHBII
MTOJXOJI K PENIeHUIO 3a1a9 UACHTU(DUKAIIUN U YIIpaB-
JIEHUSI MHOTOMEpPHbIMU 00beKTaMu: COOOIIeHUs 10
MPUKJIATHOW MaTeMaThKe / BBIYMCIUTe TbHBIN IEHTP
AH CCCP.— M., 1989.— 49 c. ®

KoopaunHatel aBTOpOB: JInceHkoB A. H.—- 7(495) 684-2852, J1IéBuH C. .- 7 (495) 627-8181.

® MWP TPAHCIOPTA, Tom 14, N2 4, C. 28-31 (2016)

CraTbs noctynuna B pegakumio 15.06.2016, npuHaTa k nyénavkauum 12.07.2016.

JincenkoB A. H., JIeeuH C. b. YnpaBneHue TpaHCNOPTHbIMU YC/TyraMmu B YCJIOBUSIX AENCTBUS CNy4YanHbIX
daKkTopos




FACTORS

Russia.
Troika», Moscow, Russia.

ABSTRACT

The article deals with possible approaches to
improve the quality of transport service
management using information technology in
terms of random factors. Particular attention is
given to further improvement of accuracy of

efforts assessment.

Background. Solving transport services
management tasks under the action of many
random factors, when there is a need to assess
the efforts of a transport company, a particular
relevance is acquired by the methods and
means of information technologies. The
features of the latter allow to handle in a real
time mode significant volumes of data and
provide an indirect estimation of the
unobservable important characteristics of the
production process, particularly guidance,
efforts exerted by an organization and its
employees.

Objective. The article deals with possible
approaches to improving the quality of transport
service management under the conditions of
random factors.

Methods. The authors use general scientific
methods, comparison, mathematical
calculation.

Results. For an indirect assessment of the
level of effort of transport companies e
according to the given levels of rendered
servicesy, itis proposed to use the information
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transport efforts’ estimation. The procedure
provided by the authors, can be used for drawing
up a typology and comparative analysis of the
activities of various companies and comparison
of different types of activities within the transport
company.
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about the values of related variables z (for
example, information about the share of cargo
detained in some areas of a supply chain),
available for measurement and their
dependence on these efforts e. Using the
method of analysis of the system of simultaneous
equations with random effects
y=f(e)+e,z=¢(e)+¢e"

and the linear regression y = b +bz+g, it is
possible to obtain a desired dependence for
determining the effort required e with its more
accurate assessment than excluding related
variables. This is a multi-dimensional effect in
mathematical statistics, allowing to assess the
component of interest with such a greater
accuracy, the greater is the number of
associated components at the same time
included in the analysis [1, 2].

A similar approach using simultaneous
statistical equations solutions is used in
econometrics and other fields, for example, in
biotechnology for evaluation of the fundamental
constants of the process, inaccessible to direct
measurement [3, 4].
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The additional increase in accuracy of
assessment of transport efforts e is possible by
the optimal placement of measurement of
related variables for the most accurate
estimation of linear regression coefficients in
the obtained equation e and its dispersion. It is
known from the experiment theory that for the
most accurate estimation of linear regression
coefficients itis enough to place measurements
only in two extreme points at the ends of the
observed range of values z[1, 2]. This not only
increases the accuracy of the evaluation of
efforts e, but also simplifies and reduces the
cost of the procedure of indirect estimation.
Taking into account several related variables,
using modern information technologies, the
accuracy of indirect estimation of transport
efforts can be substantially increased.

In addition, in case of availability of the so
obtained data on the production function of the
transport company y = vy (e) in the form of a
monotonically increasing dependence with
upward convexity with saturation of valuesy and
e of its piecewise-linear approximations it is
possible to represent this dependence by an
analytical model

[OXY

= +e
0, +e

with assessment of it parameters ® ,and ®,. The
latter can be actually used to compile a typology
and comparative analysis of the activities of the
various companies in these parameters of the
production function or the comparison of
different types of activities within the transport
company by their intensity and effectiveness.
Parameter ©,can be interpreted as an indicator
ofthe intensity of the transport company activity,
and ©, - as the maximum probable level of
services ata given level of effort and organization
of the company’s work.

Exact «passport», well interpreting estimates
of useful parameters can be obtained, using the
values of efforts at just two optimal points:

e-0

e,=arg maxyand e, =——2 when s = const
l+ 2 Y

ande, =e, ande,=e,  whens =y.

It is convenient to calculate the coefficients
of the model

_ 0, _ Vnax*€
O,+e k+e’
using its linearization

1 1
where a,=—, a=—

. Kk’
according to the following expressions:
e —e.
O =Yy =~
' a_%
Vi Y

—k=5 —y

0, " (Vs = ).

Further itis possible to calculate the median
of coefficients’ values obtained for each pair of
measurement results, for the corresponding
transport process implementations:

0,=med{0,},; ©,=med{0,}.

Such estimates of unknown parameters of
the model are more resistant to disruption of
prerequisites of normality of distribution of errors
in the definition O (if they have «heavy» tails).

Conclusions. These calculations can be
easily programmed and their results can be
obtained via information technology in a real
time mode.

In the first step of this procedure through the
current values y and related variable z
(preferably in its optimum points of
measurement) are determined the values e on
implementation of transport process. Then on
the basis of a set of the obtained values e and
the corresponding values y can be restored the
dependence y = vy (e) and selected the values
e with account of errors in determining y at the
optimal points, according to data of which the
unknown parameters of the production function
of the transport process are calculated.
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