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Abstract 

The article uses the methods of system analysis, statistical data processing and comparison of indicators of 

the sorting station. The procedure for the arrival of trains and wagons for processing at the station is considered. 

The dynamics of changes in the daily processing of wagons on the hump are studied. The dynamics of changes in 

the average daily spent time spent by transit wagons in the fleets and the station as a whole and by piece-by-rate 

analysis in a daily mode by the elements of the time spent by wagons are considered. Such a systematic analysis 

makes it possible to form statistical patterns of non-fulfillment of the norms for the time spent by wagons at the 

station. 
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The main task of the sorting station is to process 

wagon flows in an optimal way, so that the presence of 

a wagon at the station is minimal [1-7]. 

In this regard, the most important indicator of the 

station is the time spent by wagons [1-4, 6, 8, 10].  

At present, the values of this indicator are most of-

ten normalized by building a daily schedule of the sta-

tion's operation [1, 4]. According to the daily schedule, 

the cost of wagon-hours is determined for calculating 

the main indicators of the station's work. Certain daily 

average values are averaged at a monthly level and re-

flected in the reporting form on the operation of the 

DO-24VTs sorting station [9].  

Based on the report, the fulfillment of the norms, 

the time spent by wagons at the sorting station is ana-

lyzed in a monthly period. However, a monthly analysis 

of the performance of a qualitative indicator of the sta-

tion's performance is currently insufficient. Because in 

the monthly analysis, the factors influencing the time 

spent by wagons at the station is obtained as a general 

one and does not take into account its influence on in-

dividual elements (securing and fencing the train, wait-

ing for processing, processing the train, etc.) and the 

place of origin [1, 4, 6].  

In this case, it is necessary to analyze the operation 

of the station in a shift-daily mode for individual ele-

ments of the time spent by wagons in order to identify 

the cause of losses. Shift-daily element-by-element 

analysis allows timely identification and reduction of 

the causes of losses of the entire process with a quanti-

tative assessment of their impact on the value of the res-

idence time, and also allows you to fulfill the estab-

lished daily tasks and monthly technological norms. In 

addition, it allows you to objectively assess the time 

spent by wagons at the sorting station and timely and 

reasonably develop measures to reduce it. 

Analysis of the time spent by wagons at the sta-

tion, especially transit wagons with processing (herein-

after referred to as transit wagons) plays an important 

role in the development of measures to improve tech-

nological processes and the organization of the entire 

complex for processing wagon flows [1, 4]. 

The actual location of transit wagons at the sorting 

station depends on the volume of processing of wagons 

and their uneven arrival for processing. 

The order of arrival of trains and wagons for pro-

cessing affects the operation of the station. Uniform 

supply creates the best conditions for the use of all sort-

ing devices, and ensures the shortest time spent wagons 

during processing [3, 4, 9]. However, for a number of 

well-known reasons, the actual arrival of trains and 

wagons is uneven. 

Irregularities in the arrival of trains and wagons 

for processing significantly affect the quality of the sta-

tion, lead to an increase in the time spent by transit wag-

ons [4, 5, 7].  

Let us consider the daily irregularities in the arri-

val of trains and wagons for processing at station “Ch” 

for a month (fig. 1). 
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Figure 1. Dynamics of changes in the daily number of arrivals of dismantling trains and wagons for processing 

 

Fig. 1 shows that the average daily arrival of dis-

mantling trains is 21 trains for the current month and 

fluctuates on average within 4-5 trains, and the number 

of wagons is 1079 wagons and ranges from 820 to 1318 

wagons. 

Such fluctuations in the uneven arrival of disman-

tling trains and wagon flows at the station in a daily 

mode lead to an increase in the actual location of wag-

ons [4]. 

Now let us consider the daily processing of wag-

ons on the sorting hump (fig. 2). 

 

 
Figure 2. Dynamics of changes in the daily number of wagons processed on the sorting hump, taking into 

account the repeated 

 

From fig. 2, it can be seen that the average daily 

plan for the processing of wagons on the humps is 2050 

wagons, but in fact it is 2105 and the daily fluctuations 

are from 1965 to 2205 wagons. 

Let us consider the dynamics of changes in the av-

erage daily time spent by transit wagons in the parks 

and the station as a whole (fig. 3, a, b). 
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Figure 3. Dynamics of changes in the average daily time spent on processing a transit wagon by fleets (a) and in 

general (b) stations 

 

According to the dynamics of the change in the 

value of the time spent by transit wagons, the following 

conclusion can be made: 

 the time spent on processing transit wagons in 

the station (a) parks shows that the departure and sort-

ing parks play the dominant role here; 

 in general (b) the station, from 1 to 31, there is 

a stable excess of the actual value from the planned one 

and the average daily deviation is 1,89 hours (11%). 

Thus, the uneven arrival of trains and wagons has 

a significant impact on the operation of the sorting sta-

tion. Fluctuations in the daily work volume signifi-

cantly affect the quality of the station's work and, as a 

result, lead to an increase in the time spent by transit 

wagons with and without processing and local wagons 

at the sorting station at the “waiting for technological 

operation” element. 

Regularly carrying out such an analysis makes it 

possible to determine the “bottlenecks” in the work of 

the sorting station and find out the state of individual 

technological operations in order to timely develop ac-

tion plans to reduce them. 

It is advisable to establish the standard of time 

spent by wagon categories at a sorting station taking 

into account the results of such a detailed system anal-

ysis. 
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Abstract 

Linear regression models are built on raw data which is supposed to have linear relation between predictors 

and target and no multicollinearity between predictors [1]. However, multicollinearity can be complete or partial 

and the second type of multicollinearity may be successfully utilized in Ridge regression algorithms to solve overfit 

problem.  
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Overfit term in machine learning refers to a prob-

lem when a model fits its purpose only for a certain set 

of data and fails for laid out data set. The overfit prob-

lem is visible when mean square error (MSE) on data 

used to train the model (train data) is less then MSE on 

data to test the model (test data); and determination co-

efficient 𝑅2 on train data is bigger then 𝑅2 on test data. 

Overfit for linear regression may happen when dataset 

has either small number of informative variables or 

small number of samples. In the first case, data is 

shrunk to the smaller dimension with maximum infor-

mation preserved [2]; in the second case, new features 

are constructed as polynomial combinations of the ex-

isting predictors with a certain degree [3]. After data is 

pre-processed the mentioned ways, a linear model is 

built with ridge (1) or lasso (2) regularization term 

added to cost function of the linear regression [4]. 
1

2𝑙
∑ ‖𝑦𝑖 − 𝑋𝑤‖𝑙

𝑖=1

2
+ 𝛼‖𝑤‖2 → 𝑚𝑖𝑛   (1) 

1

2𝑙
∑ ‖𝑦𝑖 − 𝑋𝑤‖𝑙

𝑖=1

2
+ 𝛼‖𝑤‖ → 𝑚𝑖𝑛   (2) 

where 𝑦𝑖  – a model’s prediction for a sample with 

index i in dataset; 𝑋- a matrix with features’ values; 𝑤 

– a vector of linear equation’s model coefficient; 𝛼- a 

constant which provides the balance for model’s coef-

ficients adjustments and model’s fit to data. 

Linear regression analysis to be performed de-

mands a raw data doesn’t have multicollinearity be-

tween predictors. However, when new features are 

added to raw data as existing features’ combinations 

then partial multicollinearity is introduced in dataset 

and to follow the mentioned linear regression standards 

the new features couldn’t be included in the model. 

Current research is created to demonstrate that partial 

multicollinearity among predictors when correlation 

coefficient is not equal -1 or 1 can be used with ridge 

regression to resolve overfit problem. 

Let consider a construction of linear regression 

model for dataset with 50 samples; 3 independent fea-

tures 𝑥1, 𝑥2, 𝑥3 and target y. In raw data there are no 

samples with empty values and a linear relation exists 

only between predictor 𝑥3 and target y so linear model 

https://uzjournals.edu.uz/tashiit/vol15/iss3/23
https://uzjournals.edu.uz/cgi/viewcontent.cgi?article=1191&context=tashiit
https://uzjournals.edu.uz/cgi/viewcontent.cgi?article=1191&context=tashiit
http://thedesignengineering.com/index.php/DE/article/view/6581
http://thedesignengineering.com/index.php/DE/article/view/6581
https://uzjournals.edu.uz/tashiit/vol16/iss2/10/
https://doi.org/10.24412/2701-8369-2022-25-33-35

