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Abstract. By studying the passenger flow data of Guangzhou Metro Line 1, we aim to analyze the passenger flow charac-
teristics on weekends. This involves fitting the data to obtain time-related inbound and outbound passenger flow functions. An
optimization model targeting the average subway full load rate is established to improve operational efficiency. Utilizing
MATLAB software for programming, we import passenger flow data into the program. This enables us to obtain the average
full load rate and determine optimal train departure times during peak, off-peak, and off-peak periods. Our approach involves a
detailed analysis of the passenger flow trends, considering various factors such as time of day, holidays, and special events.
This comprehensive analysis allows us to adapt the train schedules to match the passenger demand more accurately. Then,
under the condition that the departure interval remains consistent every hour, we determine the optimal departure interval for
each stage. This ensures that trains are neither overcrowded nor underutilized. The ultimate goal is to achieve an optimized
driving interval in each period, balancing efficiency and passenger comfort. By doing so, we can enhance the travel experience
for commuters, reduce congestion during rush hours, and ensure a more sustainable and cost-effective operation of the metro
system. Our model can also adapt to future changes in passenger flow, making the Guangzhou Metro more responsive to the
needs of its users. Moreover, the model's flexibility allows for quick adjustments in case of unexpected events or sudden
changes in passenger patterns. We also plan to integrate real-time data analytics for more dynamic scheduling and efficiency.
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1. Introduction energy consumption and lower carbon emissions. This aligns
with global efforts towards sustainable urban transportation
systems.

Moreover, we explore the psychological impact of
crowding on passengers. Overcrowding not only leads to
discomfort but can also increase stress levels and affect over-
all satisfaction. By optimizing travel intervals and reducing
crowding, we aim to enhance the mental well-being of com-
muters.

In summary, the advancement in optimization methods
for subway systems extends beyond mere operational effi-
ciency. It encompasses environmental sustainability, passen-
ger comfort, and mental well-being, paving the way for a
holistic approach to urban mass transit solutions. The impli-
cations of this study are far-reaching, promising a more effi-
cient, sustainable, and user-friendly subway system that can
adapt to the evolving demands of urban life.

Studying the flow characteristics of subway passengers has
always attracted much attention, and many scholars have con-
ducted statistical analysis on this. Based on existing data, they
use various prediction technologies such as cluster analysis,
genetic algorithm [1], neural network [2] and grayscale predic-
tion [3] to predict the passenger flow of the subway in the
future. The purpose is to dispatch subway resources more
efficiently. These different theoretical methods are of great
research significance.

This study uses optimization methods to adjust subway
travel intervals, which not only helps improve the efficiency
and transportation potential of the subway, but also improves
passenger satisfaction. This work has important practical value
in solving the current challenges faced by subway operators -
station congestion during peak periods and waste of resources
during off-peak periods.

Further, this study extends to evaluate the effectiveness of  1.1. Analysis of passenger flow characteristics
these methods in real-time management of subway systems. First, organize the passenger flow data on weekends of
By analyzing historical passenger flow data and integrating it each month in Excel and draw a chart. It is found that basically
with predictive algorithms, we can forecast passenger trends  tne difference in passenger flow on weekends of each month is
and dynamically adjust service frequency. Such proactive  not ohvious. The following data lines all overlap, and in the
management ensures that resources are allocated where they  morning and evening peak periods the time periods are all the
are needed most, significantly enhancing service reliability and  same time period, as shown in Figure 1. Therefore, it was
passenger convenience. _ _ decided to sum up the passenger flow of each weekend and get

Additionally, our research delves into the environmental  the arithmetic average, and use the average passenger flow as

impact of subway operations. Optimizing travel intervals not  the general passenger flow on weekends and derive the rele-
only enhances efficiency but also contributes to reduced  \gnt passenger flow characteristics from it.
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Passenger Volume Throughout the Day

Figure 1. Comparison chart of average passenger flow on

weekends and working days

Using SPSS to perform hypothesis testing on the average
passenger flow data, it can be concluded that the asymptotic
significance of 0.08 is greater than the significance level of
0.05. Therefore, the original hypothesis is accepted that the
passenger flow distribution on weekends obeys the normal
distribution, that is, the passenger flow distribution on week-
ends can be considered with a 95% confidence level. It fol-
lows a normal distribution with a mean of 20687.7647 and a
standard deviation of 6549.95.

2. Materials and methods

2.1. Optimization method to optimize driving interval

This article uses optimization methods to establish math-
ematical models, reference [4].

2.2. Establishment of optimization model

The data used in this study is formatted to represent the
number of people entering and exiting each station on an hour-
ly basis. Consequently, the analysis divides the day into hourly
time periods. The subway operation, as per the 1-S-1083 time-
table, spans from 5:30 AM to 11:00 PM. Specifically, Guang-
zhou’s Line 1 begins its service at Fangcun Station at 5:30
AM. In contrast, the upbound service starting from Xilang
Station commences at 6:00 AM. This study focuses on opti-
mizing the departure frequencies of the upbound line, recog-
nizing the unique patterns and needs of this route. While the
down bound line, with its symmetrically opposite route, oper-
ates under a similar framework, it features an additional time
period in its schedule. By segmenting the data into these hour-
ly blocks and paying close attention to the operational nuances
of each line, the study aims to devise an optimal strategy for
train departures. This approach not only enhances the preci-
sion of the optimization but also ensures that the solutions are
tailored to the specific operational dynamics of the subway
lines, ultimately improving the overall efficiency and effec-
tiveness of the subway system in handling passenger traffic.

When entering the station from Fangcun Station, the num-
ber of people exiting the station at this time must be the num-
ber of people getting off the down bound subway, not the
upbound subway being studied, so the number of people get-
ting off at the first station is 0; and the number of people enter-
ing the station at the last station, Thirteenth Street, is all
downward, so in the process of studying the upward route, the
number of people entering the last stop can be recorded as 0.
Regarding how to distinguish the number of people entering
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and exiting the station between upstream and downstream, this
article uses the ratio of the number of stations. For example, at
Qingnian Street Station, there are 15 stations heading towards
No. 13 Street and 5 stations heading towards Dawn Square.
Thus, the number of people entering the station is divided into
the number of people going up and down according to the ratio
of 15:5, while the number of people leaving the station is just
the opposite, the ratio of the number of people going up and
down is 5:15.

This method of allocation based on station ratios reflects a
logical approach to data analysis. It helps in accurately esti-
mating the passenger flow in each direction, which is crucial
for optimizing the train schedules. The system assumes a high-
er likelihood of passengers heading towards the direction with
a greater number of stations. This assumption is based on the
understanding that passengers are more likely to travel towards
a destination with multiple stops, reflecting common urban
commuting patterns.

Moreover, this approach of distinguishing passenger flow
direction provides a more detailed insight into the travel pat-
terns and preferences of the commuters. By understanding the
dynamics of passenger movement, the subway system can not
only optimize its services but also plan for future expansions
or modifications more effectively. For instance, if a particular
direction consistently shows a higher passenger flow, it might
indicate the need for more frequent services or additional
trains in that direction.

The method of using station ratios to determine passenger
flow direction is a strategic decision that enhances the accura-
cy of data analysis. This approach not only improves the im-
mediate scheduling and operational efficiency but also pro-
vides valuable insights for long-term planning and develop-
ment of the subway system. Driving optimization is reflected
by the average full load factor. Full load rate = passenger turn-
over  (person-kilometers)/passenger  seats  (capacity)-
kilometers. Passenger space (capacity) kilometers is the prod-
uct of the operating subway capacity and the operating kilome-
ters; the subway capacity is the sum of the number of fixed
seats in the carriage and the standing capacity quota per square
meter of effective area. The subway capacity is set as the over-
crowding capacity of the Line 1 subway multiplied by the
limited occupancy rate. According to the driving rules provid-
ed by the subway group, the subway's overcrowding capacity
is 1,820 people, with an average of 8 people per square meter.
The subway's capacity is 1,440 There are an average of 6
people per square meter. Through calculation, the limited
occupancy rate can be found to be 0.8.

Explanation of constant symbols: k represents the number
of stages in the subway driving process; n represents the total
number of stages in the subway driving process; j represents
the site number of the subway stop; m represents the total
number of subway stops; Y represents the Line 1 subway The
excess passenger capacity; p represents the limited occupancy
rate of the Line 1 subway; L represents the period length of
the k stage (k=1,2,...,m).

Explanation of variable symbols: hy represents the number
of selectable departures in stage k; fi(t) represents the number
of passengers waiting at station j at time t; gi(t) represents the
number of passengers getting off at station j at time t; ATk
represents the th stage The departure interval of Represents the
driving time between the j th station and the j+1 th station;
Bk(xx) indicates the k-th stage when the number of people
stranded is xi best interests.
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The number of passenger seats (capacity) kilometers per
train = the number of overcrowded loads, the limited full
load rate, the sum of the distances between two adjacent

stations in the upstream direction: Y - ﬁ(zm—ls ), then the

capacity kilometers in the kth stage = the capacity kilometers
per train x the number of departures:

W :Y-ﬂ(z'}‘z‘llsj)-hk. And the passenger turnover (per-
son-kilometers) is the actual passenger kilometers, which is
the number of passengers passing through each station and

the number of passengers from station j to j+1 sum of prod-
ucts of station distances:

x ()

k,r

{ 1X(p) [ZQ|(rkr|) Q|(rkr| ATk)]}‘SJ
p
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The number of passengers passing through each station
refers to the total number of passengers on the subway when
the subway leaves the stop. Then the average full load rate in
the upstream direction of Line 1 in the kth stage:

G = (Z?‘;ler)/W . After obtaining the objective function,

write out several necessary variables come. The number of
people that the first subway train can carry at the first stop
during the period is:

xﬁ
Xk 2+ fz(l'k‘]_‘z)— fl(Tk,l,Z_AT k)
=minyY 'ﬂ—{ X a5 (T 1.2) -0 (T 1.2—-ATy )]}

Among them, 0y (Ty12)—02(Ty12 —ATy) refers to the

people who got off the bus at the first stop.

number, and it is necessary to calculate the number of
passengers that can be carried on the subway at this time, and
then find the minimum value between the number of passen-
gers and the number of passengers who will get on the sub-
way to avoid the situation of overloading the subway.

The first subway train in the period of time can carry the
number of people at the station:

X, i+ i (Teg, -0k 1, j-AT k),
(D _mi SO T AT
k1 =minq - pZ_l K1 —pZ_l[Qp(Tk,l,p)—qp( k1p ATl

The number of people in the r-th subway train in the k-th
time period that can carry the first stop is:

X =min {41+ fTra) = fiTicra—ATE).Y - A}

At this time, you need to pay attention to the change of
time T within the function. The number of people the r-th
subway can carry at the j-th station in the k-th time period is:

k, i+ i (i, )= e, j=ATk),

j
XD _min ﬂ{ 1x(p) zltqpcrk,r,p)—qpm,r,p—mw]}
p=: p=
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Among them, T, . ; represents the moment when the r-th

subway train leaves the station in the k-th time period. The
moment when subway train r leaves station j in time period k:

Ly

ZL +r- ATk+zgvak h
Kk

p=1

Tkrn

3. Results and discussion

According to the operation order issued by the subway
group, the subway departure interval is accurate to the sec-
ond. Therefore, when fitting the number of people entering
and exiting each station, the independent variable used in this
article is time in seconds, and the dependent variable is based
on Time period accumulation of the number of people enter-
ing and exiting the station.

Use the cftool fitting function package in MATLAB to
perform polynomial function fitting on the data, and find the
relationship between the number of upstream passengers
entering the station and time at each station. The following
only takes the first station as an example to give the fitting
results:

fi(t) =

+ps -t?

prot®+ Pyt + pgett e py 4
+Pg -t +p7,
p, =6.045x107%* p, =-1.2x107%8,

Py =9.222x107%4, p, =-3.86x107°,

Ps =5.08x10°, pg = 0.1561, p; = —262.2

To facilitate data calculation, it is assumed that the num-
ber of stranded people at the beginning of each stage is 0.
Using the same fitting method, we can get the relationship
between the number of people leaving the station and time t:
+ p5't2+ pet + p7,

9j(1) = pyt®+ pp 12+ pgtt o+ py 3

And the constraint condition is g;(t)=0, that is, the

number of people leaving the first site is 0.

In the process of using polynomials to fit the number of
people entering and exiting the station in the upward direc-
tion, if a polynomial of degree less than six is used, it will be
found that the standard error is very large, and some points in
the graph are not on the fitting curve, and the accuracy of the
model does not meet the requirements, and if you use poly-
nomials of degree six or more, you will find that although the
standard error will decrease, the decrease will be very small,
and at this time it will also increase the complexity of the
model.

In selecting a sixth-order polynomial for our analysis, we
prioritized a balance between model accuracy and complexi-
ty. This decision was informed by the fact that each equa-
tion's R-square value reached an impressive 99.9%. Such a
high R-square indicates that, under the hexanomial condition,
the time variable is highly effective in representing the over-
all dynamics of the fitting function. While it's noted that both
the standard error and the mean square errors are sizeable, it
is crucial to consider the large scale of the data points in-
volved. Initially, the focus is on analyzing the R-square; a
value close to 1 is indicative of a good fit. Subsequently, the



Haitang Lin. (2023). Computing & Engineering, 1(4), 38-43

analysis extends to the absolute and relative errors. Their
relatively small magnitudes further validate the effectiveness
of the fitting function. This thorough approach in model
selection and validation underscores the reliability of the
study's findings, ensuring that the results are both accurate
and practically significant for application in optimizing sub-
way operations. The application of this model holds the po-
tential to substantially enhance the efficiency and respon-
siveness of the subway system, by providing a robust frame-
work for understanding and predicting passenger flow trends.

Table 1. Driving interval and full load rate before optimization

Time period Driving interval = Average full load rate
6:00~7:00 8’18 0.191
7:00~8:00 5’14 0.345
8:00~9:00 5’14 0.347
9:00~10:00 5’14 0.318
10:00~11:00 5’14 0.302
11:00~12:00 5’14 0.299
12:00~13:00 5’14 0.315
13:00~14:00 5’14 0.344
14:00~15:00 5’14 0.379
15:00~16:00 5’14 0.411
16:00~17:00 5’14 0.432
17:00~18:00 5’14 0.428
18:00~19:00 5’14 0.402
19:00~20:00 8’18 0.559
20:00~21:00 8’18 0.446
21:00~22:00 8’18 0.323
22:00~23:00 8’18 0.327

Table 2. Driving interval and full load rate after optimization

Time period Driving interval = Average full load rate
6:00~7:00 10° 0.223
7:00~8:00 6 0.408
8:00~9:00 6 0.382
9:00~10:00 6 0.349
10:00~11:00 6’14 0.367
11:00~12:00 6’14 0.365
12:00~13:00 6’14 0.384
13:00~14:00 6’14 0.421
14:00~15:00 6’14 0.464
15:00~16:00 6’14 0.502
16:00~17:00 5’ 0.394
17:00~18:00 5 0.392
18:00~19:00 5’ 0.368
19:00~20:00 834 0.551
20:00~21:00 8’34 0.441
21:00~22:00 10° 0.378
22:00~23:00 10° 0.276

4, Conclusions

The optimization of subway travel intervals, as demon-
strated by the increased average full load rate and reduced
number of upbound trains, serves as a pivotal step towards a
more responsive and efficient urban transit system. This
efficiency gain is not limited to the physical aspects of the
subway operation but extends into financial savings and
enhanced user experience. Financially, the reduced number
of operational trains directly translates into lower expendi-
tures for the subway system. This includes savings in fuel or
electricity costs, less frequent maintenance due to reduced
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wear and tear, and potential reductions in workforce re-
quirements during off-peak periods. These cost savings could
be strategically redirected into other areas such as infrastruc-
ture development, advanced technology integration, or staff
training programs, which would further enhance the system's
overall quality and efficiency. The environmental benefits of
this optimization are noteworthy. Reduced emissions during
off-peak hours significantly contribute to the city's environ-
mental goals. This proactive approach in environmental
stewardship reinforces the role of public transit as a sustaina-
ble option and can encourage a larger segment of the popula-
tion to opt for mass transit over personal vehicles, thereby
amplifying the positive environmental impact. From a pas-
senger perspective, the optimization of travel intervals direct-
ly translates to a more reliable and comfortable commuting
experience. During peak hours, the increased availability of
trains helps in mitigating the issues of overcrowding, a
common cause of discomfort in urban transit systems. This
not only improves the daily commute for existing users but
also enhances the attractiveness of the subway as a viable
alternative for new users, potentially leading to a decrease in
road traffic and associated problems. Moreover, the applica-
tion of a dynamic, data-driven approach in scheduling re-
flects an advanced level of operational sophistication. By
leveraging real-time data, the system can rapidly adapt to
changing patterns in passenger flow, whether due to daily
fluctuations or extraordinary events. This agility is particular-
ly crucial in urban centers, where a multitude of factors can
impact commuter behavior. The strategic adjustment of train
schedules also has broader societal implications. By enhanc-
ing the efficiency and attractiveness of the subway system, it
can play a significant role in the urban planning and devel-
opment process. A reliable and efficient public transit system
is a cornerstone of modern urban living, facilitating easier
access to employment, education, and services, and contrib-
uting to the overall economic and social vitality of the city.
The strategic optimization of subway travel intervals embod-
ies a comprehensive approach that addresses the intricate
challenges of modern urban transit. It showcases how
thoughtful planning and the use of advanced data analytics
can lead to significant improvements in operational efficien-
cy, financial management, environmental sustainability, and
user satisfaction. This model sets a precedent for other urban
transit systems worldwide, highlighting the immense poten-
tial of embracing innovative, data-driven solutions in public
transportation.
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OHTailsIaHaBIPY dIiCiHe Heri3aesareH AeManabic KyHaepi I'yanuxoy
METPOCHIHBIH ONEPANUAJIBIK KYPridy YHBIMbIH OHTANJIAHABIPYAbI
3eprrey

Xaiitanr Jlun"
Satbayev University, Arvameor, Kazaxcman
*Koppecnonoenyus ywin aemop: haitang726@outlook.com

Anaarna. ['yaHDKOy METPOCHIHBIH | JKeNiciHiH KOJayIIbUIap arbIHBIHBIH JEPEKTEpPiH 3epTTey apKBUIBI 013 JeMaibIC KyH-
Jiepl JKollayIiblilap arbIHBIHBIH CHIATTaMajapblH Tajjaylbl MakcaT eTeMi3. byn yakpITrieH OaiiaHbICTBl KIpETiH KoHE
IIBIFATBIH JKOJIAYIIbUIAp aFbIHBIHBIH (DYHKUMSUIAPBIH Ay YILIH JIepeKTepli ColKecTeHAIpyAl KaMTuabl. JKyMbIC THIMIUIriH
apTTHIPY YLIIH METPOHBIH OPTAllla TOJBIK KYKTEME XKbUIIaMIbIFbIHA OaFbITTalIFaH OHTAMIAaHBIPY YITrici opHaThuFaH. barnap-
namanay ymid MATLAB OaraapnaManblk KypajiblH Naiainana oTeIpbIl, 0i3 OaraapiiamMara sKoJiaylbulap aFbIHBIHBIH JEepeK-
TepiH UMIIOPTTaiMbI3. By Gi3re TOJBIK )KYKTEMEHIH OpTalla >KbUIIAMABIFBIH alIyFa jKOHE €H KOFaphl, KOFapbl eMec JKOHE
JKOFapbl eMec Ke3eHJep/e MOWBI3apIblH OHTANIIBI XKOHENTY YaKbIThIH aHbIKTayFa MYMKIHIIK Oepeni. Bi3niH Ke3kapachIMbI3
KYHHIH YaKbITBI, MEPEKEJIEp KOHE CPEKIe OKUFaap CUSIKTHI 9PTYPIi (akTopiapasl €CKEpe OTHIPHIIL, XKONayIIblIap aFbIHBIHBIH
YPAICTEpiH erKeH-Ter kel Tangaynsl KaMTHIBL. Byl KelleHAal Tanaay >KOoNaylibulap CYPaHBICHIH IIIIPEK COMKECTCHAIpY
YIIiH TOWBI3Iap KecTeciH OediMaeyre MyMKiHmiK Oepenmi. ComaH KeHiH, KETy apallbIFbl 9p caraT CalblH OipKelki OOJBII
KaJIaTBIH Xaraaiina, 613 opOip Ke3eH YIIiH OHTaHiIbl KETy apaJIbIFbIH aHBIKTaHMBI3. Byr moHBI3AapIbIH TOIBIN KETHEYiH HEMece
TOJIBIK TTalilalaHBUIMAaYBIH KaMTaMachl3 eTefi. TYIKi MakcaT — THIMZIUTIK TIeH JKOJayIIblIap >KalabUIBIFBIH TEHECTIpE OTBIPHII,
op Ke3eHAe OHTailIaHIbIPbUIFAaH KO3FaJIbIC apalIbIFbIHA KOJI JkeTKi3y. Ocbliaiiiia, 013 »onaynbuiap yIIiH casxaTr ToKipuoeciH
JKakcapra ajambl3, KapOajac yakbITTapZa KenTeJicTepAi a3alTbill, METpPO >KYHECiHIH TYpakKThl KOHE YHEMIl J>KYMBICBIH
KaMTaMachl3 €T¢ ajaMbl3. Bi3MiH MOENb >KOJayliblap arblHBIHIAFRl OOJallaK esrepicTepre e OciiMene amaabl, OV
['yaHwkoy METpPOCHIH MNaiilalaHyIIbUIapIblH KaKeTTUliKTepiHe KeOipek xayarm Oepeni. CoHbIMEH Karap, MOZAEIBIIH
MKeMJUIITT KYTHEreH OKUFalap HEMece J>KOJaylibulap YITIiCIHAEri KeHeT e3repicTep KarJalblHAa >KbUIAM peTTeyre
MYMKIiHIIK Oepeni. bi3 coHmai-aKk TUHAMUKAJIBIK JKOCTApJIay JKOHE THIMIUTIK YIIiH HAKThl YaKbITTaFbl JACPEKTEP TajIaybiH
OipiKTipyAi XKocHapiar OTBIPMBI3.

Hezizzi co30ep: mempo, Jconayubliap aeblHbIHbIY CUNAMMAMALAPsl, OHMAUIAHOBIPY, HCYPII3Y APAbIeb.

HccaenoBanue onruMu3aum OpraHM3ali OIePaTuBHOIO BOKJICHUA
METPOIMOJIUTCHA Fyqumoy B BbBIXO0JAHbIC JTHH HA OCHOBC ME€TOda
OlITUMMU3aNINHN

Xaiitanr JIua"
Satbayev University, Arvameoi, Kazaxcman
*Aemop onsn koppecnonoenyuu: haitang726@outlook.com

AnHoTanus. VM3yuas naHHBIE O MAccaXUpOMOTOKe 1-i MuHUM MeTpo ['yaHUkoy, MBI CTpEMHUMCS NIPOAHAIU3UPOBATh Xa-
PaKTEpPUCTHKH MAaCCAXKUPOIIOTOKA B BBIXOAHBIC JHH. JTO BKIIOYAET B ce0s MoA0Op AAHHBIX JUIS MOTydeHHs QyHKUMH BXOMs-
IIEr0 U MCXOJSIIET0 MaccaXXMpONOTOKa, CBS3aHHBIX CO BpeMeHeM. Mojenb ONTUMU3AIMK, OPUEHTUPOBAHHAS HA CPEAHIOI0
CKOPOCTH TIOJTHOHN 3arpy3Kd METPOIOINTEHA, CO3[aHa I MOBBIIICHUS ONepanoHHOM Y dexTruBHOCTH. VIcTOonB3ys st TIpo-
rpaMMHUpOBaHus IporpaMmHoe obecrieduenne MATLAB, MBI UMIOpTHPYEM B MIPOTpaMMy JaHHBIE O TACCa’KUPOTIOTOKE. DTO
MIO3BOJIIET HAM IOJIyYUTh CPEIHIOI0 CKOPOCTh IOJIHOM 3arpy3KH U OIpPENEIUTh ONTUMAJIbHOE BPEMS OTIPABIECHUS MOE310B B
yackl MK, BHEIIMKOBOE U HENMMKOBOE BpeMsd. Hail noaxon mpexmnosaraeT AeTaabHbI aHAJIN3 TEHAECHIUHN 1aCCaXUPOIOTOKA €
YYETOM Pa3NuYHbIX (DAaKTOPOB, TAKUX KaK BPEMsI CYTOK, IIPA3IHUKU U CHEIHAIbHBIE MEpOnpusATHs. Takoil KOMIUIEKCHBIA aHa-
JIU3 MO3BOJISIET HaM 0OJIee TOYHO a/IalTUPOBATh PACHUCAaHKUE MOE310B K MOTPEOHOCTAM NMAacCaXHUPOB. 3aTeM, IPH YCIOBUH, UTO
UHTEpBaJl OTHPABIEHUS OCTAETCS MOCTOSIHHBIM KX bl yac, onpeensieM ONTHUMAIbHBIA HHTepBall OTIPABICHUS I KaXI0ro
JTamna. JTo rapaHTHPYeET, YTO Moe3/a He OyayT HU NEeperoHeHbl, HH 3arpyKeHbl HeJocTaToyHo. KoHeuHas 1ienb — qoOuThes
ONTHMU3AIMU WHTEPBAIOB MEXAY MOE31KaMHU B KaKAbIH Iepro], obecneunBas OanaHc MexIy d()(GEeKTHBHOCTBIO U KOMQOp-
TOM naccakupoB. [Toctynast TakuMm 00pa3oM, MBI CMOXKEM YITYUIINTh Ka4eCTBO IMOE3/10K JUIsl TACCaKMPOB, YMEHBIIUTD 3aTOPbI
B 4achl MUK M 00eCIeYnTh 0oJiee YCTOWYMBYIO M 9KOHOMHUYECKH () (PEKTHBHYIO padoTy cucteMbl MeTpo. Hama Monens Takke
MOXET aJaNnTHPOBAThCS K OyAyIIUM M3MEHEHMSM IAcCaXKHPOIOTOKA, YTO AENaeT MeTpo ['yaHwkoy Ooiee OT3BIBUMBBIM K
MOTPEOHOCTSIM CBOMX IOJIb30BaTeneil. boiee Toro, rmOKOCTE MOZAENIM IO3BOJSIET OBICTPO KOPPEKTHPOBATh €€ B CiIydac
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HETIPEIBUCHHBIX COOBITHI WIH PE3KNX M3MEHEHUH B CTPYKType IMacCa)kUpoNoTOKa. MBI Takke IUIaHUPYyeM WHTETPHPOBATh
aHaNN3 TaHHBIX B PEabHOM BPEMEHH I OoJiee IMHAMHUYHOTO IUTAHUPOBAHUA U 3()(HEeKTHBHOCTH.
Knrouegwie cnoea: mempo, xapaxmepucmuxu NACCA’CUPONOMOKO8, ONMUMUIAYUS, UHMEPBATI BOHCOCHUSL.
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