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MULTIVARIATE REGRESSION ANALYSIS AND MODELLING ON 
CARS DATASET 

 
Abstract. The results of the work are based on the construction of a 

mathematical model for determining unknown parameters using multivariate 
regression analysis. Structured data are given for the derivation and elimination 
of significant factors and coefficients. Also, machine learning simple 
regression models are used for modelling. The results have been evaluated and 
shown for comparative purposes. 

Keywords: multivariate regression analysis, modelling, machine 
learning. 
 

*** 
Аннотация. Результаты работы основаны на построении 

математической модели для определения неизвестных параметров с 
использованием многомерного регрессионного анализа. 
Структурированные данные приведены для выведения и исключения 
значимых факторов и коэффициентов. Также для моделирования 
используются простые регрессионные модели машинного обучения. 
Результаты были оценены и показаны для сравнительных целей. 

Ключевые слова: многомерный регрессионный анализ, 
моделирование, машинное обучение. 

 
*** 

Аңдатпа. Жұмыстың нәтижелері көпөлшемді регрессиялық 
талдауды қолдану арқылы белгісіз параметрлерін анықтау үшін 
математикалық модельдің құрылысына негізделген. Құрылымдық 
деректер маңызды факторлармен коэффициенттерді көрсету үшін 
беріледі. Сондай-ақ модельдеу үшін қарапайым регрессиялық үлгілерді 
машиналық оқыту модельдері қолданылады. Нәтижелер салыстырмалы 
мақсаттар үшін бағаланып көрсетілді. 

Түйін сөздер: көп өлшемді регрессиялық талдау, модельдеу, 
машиналық оқыту. 
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Introduction 
The considered structural data are taken from Kazakhstani sources and 

not all parameters have beenfully described. During analysis process [3], 
implicit data were identified and replaced with average values.  
 

 
Table 1.1 

 
The first five rows of dataframehas beenshown in Table 1.1. 

 

 
Table 1.2 

 
General information about dataframecontent (Table 1.2) is quite clear 

and enough to model and analyze. 
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Table 1.3 

Mean prices of cars after 2016 has been looked overwhelming (Table 
1.3), but it has been up to individual production models of cars as ‘Rolls 
Royce’ or so on. Those data has not been counted as outliers. 

 
Table 1.4 

The minimum point of amount was 1 and it has been grown in certain 
models of cars which are popular and high sold in Kazakhstan (Table 1.4 and 
Table 1.5). 
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Table 1.5 

The total number of unique city is 137 and there were a lot of 
unimportant suburbs and villages. Table 1.6 has shown the important places in 
general which amount is more than 30. 
 

 
Table 1.6 

Table 1.3 and Table 1.4 have fully described the unbalance of data [7]. 
In the next step we have cut the data by triangle method. 

Modelling 
In modelling process prediction has been resolved in price column. In 

this case multiple learning algorithms methods, so called ensemble learning 
methods, have been used. The main principle to use ensembles was to have 
more flexibility in the function they can represent [1]. This flexibility could 
enable them to over-fit the training data more than a single model would, but 
the purpose of modelling is to show that in practice, some ensemble techniques 
tend to reduce problems related to over-fitting of the training data [5]. 
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             Random forest 
The random forest prediction is the unweighted average over the 

collection: 
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where x-observed covariate vector of length p, as k approaches to infinity the 
Law of Large Numbers ensures 
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where the quantity on the right is the generalization error for the random forest 
[2]. 

Adaboost 
AdaBoost (Freund &Schapire, 1997; Schapire& Singer, 1999) is based 

on the exponential loss 
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where this equation has upper-bounded 
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The natural goal is to try to match the sign of function f to y, that is, to 
attempt to minimize it [6]. 

Solution 
Data has been preprocessed to model and has given these correlation 

results: 
 

 
Usually coefficients must be more than 0.90 to make better prediction 

from model. It has shown that some parameters was not correlated good. 
             Random forest 
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             Adaboost 

As model prediction in [4], a weak prediction model for boosting 
Decision Tree Regression model has been taken. 
 

 
Table 3.1. Max depth is 1 

 

 
Table 3.2. Max depth is 2 
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Table 3.3. Max depth is 3 

 
Last results of Adaboost: 

 

 
Conclusion 
By the method of reducing the number of outliers and taking the data 

balanced (outlier detection method) correlation coefficients has shown the 
better result as usual, but it has affected to the result of first model 
predictions.Adaboost model has given the better results as random forest, but 
also we can use another weak models as a base.  
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