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USING MACHINE LEARNING CLASSIFICATION ALGORITHMS TO
STUDY HOUSE PRICE FOR ALMATY

Abstract. In real estate valuation and house market research, house
prices and rental value are generally analyzed by decision tree regression and
random forest regression model based on machine learning. Regression model
examines the effect of characteristics of goods on their prices. Factors that
determine the house prices in Almaty are analyzed in this paper using real
dataset from legal site. The most important variables that affect house rents are
type of house, type of building, number of rooms, size, and other structural
characteristics such as water system, pool, natural gas. Also used jupyter
notebook, numpy, pandas, matplotlib, scipy and scikit-learn.

Keywords: house price, decision tree, random forest regression model,
Almaty.

kosk sk

AHHOTanusA. B onieHKe HEABMKUMOCTH U UCCIEIOBAHUU PBHIHKA YKUJIbS
IIEHbI Ha JKUJIb€ U CTOMMOCTb apeHbl OOBIYHO AHAIM3UPYIOTCS C MOMOIIBIO
perpeccur JepeBa pelieHu W MOJCIM CIy4alHOW perpeccuu Jieca,
OCHOBaHHOW Ha MAaIIMHHOM OOy4YeHuu. Mojenb perpeccuu MCCleayeT
BIIMSIHUE XAapaKTepUCTUK TOBAapOB Ha HX LeHbl. DakTopbl, KOTOpPbIE
ONpPEACNSAIOT IIEHbl Ha XWUJIb€ B AJIMAThl, AHAJU3UPYIOTCA B HACTOSIIEM
JIOKYMEHTE C UCIOJIb30BAHUEM PEaTbHOTO HAaOOpa JaHHBIX C IOPUIUYECKOTO
caiita. Hanbosee BaXHBIMH TIE€PEMEHHBIMH, KOTOPBIE BIUSIOT Ha apEHIHYIO
iaTy AOMa, SIBJSIOTCS THUII JOMa, TUIl 3[IaHUs, KOJIMYECTBO KOMHAT, pa3Mep U
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JIpyTHe CTPYKTYPHBIE XapaKTEPHUCTUKH, TaKWe KaK CHCTEMa BOJOCHAOXKEHUS,
OacceitH, mpupomHbId ra3. Takke HUCHOJIb3yeTcss OJOKHOT jupyter, numpy,
pandas, matplotlib, scipy u scikit-learn.

KuarwueBbie cjioBa: 1ieHa aoma, JAEpEeBO PEUICHU, MOJENb CIIy4YalHOU
JIECHOW perpeccuu, AJIMaThl.

kosk sk

Anparna. JKbUDKBIMAMTBIH MYJIKTI Oaramayna »oHE TYpPFBIH YH
HapBIFBIH 3€pPTTEY/AE TYPFhIH Y Oarachl MEH ayujay KYHbI oJIeTTe perpeccus
aralibl JKOHE MAIIMHANBIK OKBITYFa HET13/IeJreH Ke3/IeHCOK pPerpeccHsiChl
OopMaH Mozedl apkbpUIbl  TannaHadbl. Perpeccuss Mogneni  Tayapiap
CUMaTTaMaJlapblHbIH OJapAblH OaracblHa ocepiH 3epTTeiai. AMaTbIIaFbl
TYPFBIH Y OarachlH aHBIKTAWTHIH (DaKTOpJap OChl MakKajara 3aHAbl CalTTaH
HAKTHI JIEPEKTEP KUHAFBIH MaliJaiaHy apKbUIbI TaldaHaabl. Y WIiH jKaliFa ainy
aKpIChIHA dCep €TETIH €H MaHbI3Abl alHBIMAJIbI OOJIBIT TaObLTANBI: YH TYPI,
FUMapar Typi, OesMe caHbl, Meiiepi >KoHe Oacka Ja KYpBUIBIMIBIK
CUTIaTTaMajiapbl CHSKTBI Cy MEH JKaOAbIKTay »XXyieci, OacceiiH, TaOuFu ras.
Conpaii-ak, jupyter, numpy, pandas, matplotlib, scipy xone scikit-learn
OJIOKHOTBI Maii1aTaHbUIa k.

Tyiiin ce3mep: yil Oaracel, perpeccusi araiibl, Ke3JeHCOK PEerpecCHsiChl

OpMaH MoJieni, AJTMAaTHI.

1. Introduction

Facing the upcoming era of big data, more and more people begin to
engage in data analysis and mining. Machine learning [1], as a common means
of data analysis, has gotten more and more attention. People of different
industries are using machine learning algorithms to solve the problems based
on their own industry data [2, 3]. Experts in the field of industry used machine
learning in pattern recognition [4] and fault diagnosis [5, 6]. People in the field
of economy began to use machine learning algorithms in economic modeling
[7, 8]. The advantages of these algorithms were taken by the specialist in the
field of aerospace in the aspect of classification and prediction [9]. Researchers
in the field of construction combined machine learning methods with the
professional domain knowledge of construction industry. Many intelligent
systems are used in the construction industry, and lots of them have achieved
good economic and social benefits. In general, the budget of construction
project and benefit analysis of construction are usually gotten by the
experience of the professionals and the construction of traditional models. If
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the housing values can be accurately predicted, the government can make a
reasonable urban planning [10].

In this paper, the background and current situation of the application of
machine learning methods are firstly introduced. The development of its
application in construction and real estate value is also expounded. Then,
several machine learning algorithms which are involved in this paper are
introduced. The mathematics process of them is described in detail. In this
study, we apply the classification algorithms of machine learning known to us
as Linear Regression. Also used dataset taken from legal site of Almaty,
namely krisha.kz. According to the prediction results of these several methods,
a discussion is made.

II. Main part

The house price estimation have a direct relationship with its quality and
other sizes of estimation, for example house location, level, material play
enormous role for house price. In this regard, this paper analyzes the main
indicators that affect the estimation of prediction, which are the square feet,
number of rooms, levels, location and house material made by.

General information about dataset.We can download all codes and dataset
here:

https://github.com/ZhumabekDildar/diss/blob/master/data_scraping.ipynb.

The training data has 1426 observations and 6 explanatory variables and the
test file has 117 observations and 5 explanatory variables. (Tablel).

Here is the data description:

e Price: the property’s sale price in tenge. This is the target variable

that we are trying to predict.
Square feet: lot size of home.
Region: 6 regions of Almaty city.
Levels: floor of house.
Sanuzel: bathrooms of each house.
States: plight of home.
Security: video surveillance or fence of house.
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Qut[43]:

price square region levels san states. secur

0 30000000 278 M Haypulataickmit 3 I UepHOBaA OTASMKA 4cot

1 110000000 270w Megeycemit 2 2cly wBonee EeBPOPEMOHT CUrHanusauma

2 7roooopp  MO@IEWERERS pnarayeoni 4 20y Gonee espapenoHT R B

3 73000000 320 HaypuisBaitcenit 3 Im 2 cfy n Gonee EeBPOPEMOHT

4 19500000 100 W7 kyxHA — 18 M° HeTLICyCKMi 1 Inm pa3nentHeiit xopoluee

5 47000000 25(174) e, ny:g ; Megeycami 2 27m paanensHeI xopolee

6 22000000 150 Ay330BCKAIA 1 25mM paanentHeii xopoluge

7 10000000 52 (45) M, kyxHA — 6 m° Ty| 1 TpebyeT peMoHTa 5.28 cot.

8 269000000 470 W7 kyxHA — 20 M°  BOCTAHsIKCEAI 3 32m 2 cly v Gonee £BPOPEMOHT

9 13000000 100{155) 0 ny;g ; a il IM YepHOBaA oTAenka MATKaA kpoana

Tablel. General information about dataset

price square region levels san states
143 15000000 T0.0 Meneycewi 1 BOOEBOpE CpedHes
G4 21500000 78.0  AnmanvHCEWA 1 BOOBOpE CpedHes
963 8000000 90.0 0 1 B0 O4Bope CpegHee
1039 15500000 2026 AnaTaycrIi 2 BOOBOpE CpedHes
1040 30000000 200.0  TyprcnGcKmi 2 BOOBOpE CpedHes

Table2. After preproccessing

In [88]: dset = dset.drop(columns=['region_@8'], axis=1)
dset.head()

out[88]:

price square region_Anatayckwii region_AnManMHckWii region_Ay3soBckWil region_BoCTaHILIKCKWA region_JKeTkicyckwd region_Mepeyckwd  region.

143
654
963
1039

1040

15000000
21500000

8000000
15500000
30000000

700 0
78.0 0
90.0 0
2028 4
2000 0

5 rows x 23 columns

— BH

e e e o o

= B = N

o o=l o e

o o=l o b

Table3. This table show us information about dates choose one explanatory
variable
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In [92]: from sklearn.tree import DecisionTreeRegressor
from sklearn.model selection import GridSearchCV
from sklearn.model selection import train test split
from sklearn.metrics import mean absolute error, mean squared error
from sklearn.ensemble import RandomForestRegressor

In [101]:  acc list abs = []
acc_list sq =[]

counter = 1

for 1 in range(3,11):
tree = DecisionTreeRegrasson()
grid tree = GridSearchCV(tree , param_grid=params, cv=i, n_jobs=-1)
grid tree.fit(X_train, y_train)
acc_list abs.append(mean_absolute error(y test,grid tree.best estimator .predict(X test)))
acc_list sq.append(mean_squared_error(y_test,grid tree.best estimator .predict(X_test)))
print(counter)
counter+=1

(== I = L o TR =~ W Iy N
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In [182]: dimport matplotlib.pyplot as plt
¥matplotlib inline

In [187]: plt.plot(range(3,11), acc_list_abs, color="r')
#plt.plot(range(2,11), acc_List sq, color="b")
plt.xlabel{"Cross-val score™)
plt.ylabel("Errors™)

Out[1e7]: Text(e, @.5, "Errors’)

1le7
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114
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07 4

3 4 5 = T 8 9 10
Cross-val score

Tabled. Error of Decision tree

In [118]: | acc_list abs = []
acc_list_sq = []

counter = 1

for i in range(3,11):
rand_ = RandomForestRegressor()
grid_rand = GridSearchCV(rand_, param_grid=params, cv=i, n_jobs=-1)
grid rand.fit(¥_train, y_train)
acc_list_abs.append(mean_absolute_error(y_test,grid_rand.best_estimator_.predict(X_test)))
#acc_List sq.append(mean_squared error(y_test,grid _tree.best estimator .predict(X_test)))
print(counter)
counter+=1
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In [111]: | plt.plot(range(3,11), acc list abs, color="r')
#plt.plot(range(3,11), acc list sq, color="h")
plt.xlabel("Cross-val score™)
plt.ylabel("Errors™)

Out[111]: Text(e, 8.5, 'Errors’)
le7
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Table5. Error of Regression fores

11I. Conclusion

In this paper, linear regression algorithm is used in the field of
construction to predict the housing value. According to multiple characteristics,
the housing value of Almaty suburb is forecasted. The models of several
machine learning methods should be constructed and analyzed at first and then
combined with the corresponding characteristics of testing data to predict the
housing value. The prediction results of various machine learning approaches
are not the same. Aiming at the regression decision tree and regression forest
has better prediction effect, learning ability, and generalization ability. Table 4
and table 5 shows that when we divide the cross value score into 9 parts it
gives us lowest error figure which is equal to 0.7.
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