How can Data Analytics help in
predicting house prices?
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Average apartment transaction price, EUR/m2
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Riga, new-project and renovated apartments outside city centre == Vilnius

Sources: Swedbank Research & Macrobond

@ Maskavas iela 46 - 3, Centrs 120 000 EUR

Riga 1 809.95 EUR/m?
Monthly payment 403 EUR

66.3 m2
4 Rooms
3/4 On Floor

Apartments, For Sale R&dera Nami, Amela Al- Asbahi € &

Q@ Krisjana Barona iela 6 - 13, Centrs 112 960 EUR

EE"SERNEEN Project of the month 3200 EUR/m?

Monthly payment 379 EUR

§ 35.3m?

2 Rooms
5/5 On Floor

Apartments, For Sale Riverproperties, Laura Semjonova (odk

Q@ Kridjana Barona iela 6 - 12, Centrs 99 900 EUR

LN Project of the month 3 000 EUR/m?

Monthly payment 336 EUR

33.3m?

" 2 Rooms

2/5 On Floor

Apartments, For Sale Riverproperties, Laura Semjonova C =

Q@ Krisjana Barona iela 6 - 11, Centrs 102 300 EUR

Monthly payment 344 EUR

34.1 m?2

| 2 Rooms

2/5 On Floor

Apartments, For Sale Riverproperties, Laura Semjonova C =
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timoelliott.com

"Yes sir, vou can absolutely trust those numbers"



www.timoelliott.com

“When you two have finished arguing your opinions, I actually have data!”



“If you don't reveal some insights soon, I'm going
to be forced to slice, dice, and drill!”
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LET S SEE WHAT WE
FOUND OUT



AGENDA

What we analyzed

Setting the context | Defining
the problem statement

What we found

Conclusions and unexpected
insights

How we analyzed

What goes in.the background in
making all of this...
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1 What we analyzed
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Examples of house types
Classical | 1 Stalin era houses

h*uu.{ § 7 2 - e .Ilnllll .

v ek i -I-Iﬂllflllli’ll
ﬁl Il u‘ ) el I
U N ’ P o’ & v |
¥ : I




Most common areas

City center Historic heighbourhoods Soviet built areas
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Other smaller regions

Private residences within city limits Seaside region
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2 What we found




How large is the
apartment?

IS it @ new house
or not?

Y R e

s It In city center
or not?



Size matters, every 1%l in house size
increases price by 1.1%




h house types
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iApartments in City center are more expensive than suburps
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Soviet housing regions discount
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City limits discount -60%
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What to do with rest of
Well, you make the call!
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3 How we analyzed E



Sludinajumi

Sy ol /
] Iﬁ; g o Iziré 3 istabu dzivokli  Bruninieku 39 3 87 4/4 P kara
=

| —

Izire, bez Lacplesa 100 1 34 1/6

Gazes apkure. Stabu 29 3 172 :4/7 P. kara

lMpocTopHasa kBapTupa Matisa 41 5 1101 :3/5 P. kara

[deHbrun B TOT Xe - - - - -

K

How to make
sense of all
this?

Data Analytics knowledge can do
wonders!

Magdelenas Kvartals Antonijas 17A 3 108 1/6 Jaun.

PO 010 000
datums —

P. kara  8.24 €

Sludingjum

‘ ¥

B L | MPORBETCA KBAPTUPE B THXOM UEHTDE Pk,
8 Ha ynuuye 3nusabetec 8. Bonbwan

5 rooms
187 m?

stavs:4no 5

747€ 65

. 15500¢€

28

Sludinajumi

2 rooms
51m?

stavs:Sno S

2,146 € 15

3.76€ 38

€700\men.
FATES

ensimz €85 000
b 2ist. 1 52m2

= 2st. £3/7st

9 Rapniecibas iela 25, 3ueme...

€380\men.
b= Sist £ 3/55t

eszjmz  €520\mén.
B1014m2 e Bist. £ 4/5st

9 Matisa iela 41, Latgale Subu...

66 € 34

B9.€

B 15min ELOELE

3,870 €

Pardod situ saulainu dzivokli Parvents. S1m2.
istabas izolétas, lodz2ija, liela virtuve, tira kapnu

0 Aleksandra Caka iela 33, La...

9 Elizabetes iela 4, Centra raj...

- . .
o
T N y v §
3 - & i a

€

i centrs riga dzivokli nekust...

KeapTvpa

i ventspils raj dzivokli neku...

Kartot pec: v Cenas ¥ Cenas/mz v Plaubas

2 €418 000

W46m2  p=3ist  ifest  (W1077m2

9 Antonijas iela 17a, Central D...

o '(Z*f;

smz  €200\men.

€njma
W75m2 = bist 358t 1% 28 m2

9 laboratorijas iela 11

Dzivoklis, Pardod

Q Marijas iela 16, Centrs

Riga

122 m?
4 |stabas
5/6 Stavs

Dzvoklis, Iziré

Q Dzirnavu iela 115, Centrs

| Riga

115 m?

3 Istabas
2/5 Stavs

290000 €

Sludinajumi centrs riga dzivokli nekust...

8|  Elegants Getru istabu dzivoklis Rigas centrd ar
‘mébelém un nepiecieamo tehniku, péc

4rooms
140 m?*

stavs: 1no3

EEL
175000 €

Sludinajumi jugla riga dzivokli nekusta...

Plags, modems, lablekrtots dzivoklis jauna
projekta Jugla, [oti érta atrasanas vieta. Blakus
4r00ms

144 m?

stavs: 9no 10

ARCO REAL ESTATE, Maris Paeglis ¢* &

350 EUR (mén)

2,87 EUR/m

ARCO REAL ESTATE, Daiga Bondare ¢€* &%

700 EUR (mén)

= 100 EUR 806-EUR-{mén)
6,09 EUR/m



edureka!

Web Scraping'’
with Python
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Best-rated

Coming Soon

Game Demos

Game Previews

Most Played
New
Tmem Fomm
Columni Column2
C $9.99
Monopoly Plus  §14.99
ARCADE GAME... | §3.99

Rare Replay

Showing 1 - 46 of 46 results
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ETL PROCESS

Databases
ROBMS/NoSQL

Files
CSV/JSON/XML...

Extract Analyze

h

Saa$S Applications =1 1

REST APIs Transform

App”cation Events STAGING AREA DATA WAREHOUSE ANALYTICS
Webhook






Source data | Cleaning and identification of variables

Street Region Street_name | Rooms|, m2 || Value_EUR | Price_per_m2 Sale_type, House_type
Valnu 4 City center | Valnu 5 170 790500 4,650 For Sale  [New
Vilandes 8 City center | Vilandes 3 164 647010 3,945 For Sale  |Neo Classical
Ausekla 6 City center | Ausekla 6 232 11638000 2,750 For Sale  |Neo Classical
Krisjana City center |Krisjana 5 164 620000 3,780 For Sale |Classical
Valdemara 23







new$m?2

200 300 400

100

Value to m2

4e+05

new$Value_EUR
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P
Ln(]—P] =P+ BX +BX, .+ B X,

Vv Yy =Dby+ DyX 4= Linear Model

1 _~

p Logistic Model




## Ca

Im(formula = Value_EUR ~ ., data = train)
Residuals:

Min 1Q Median 3Q Max
-433852 -20269 -1388 14468 498864
Coefficients: (2 not defined because of singularities)

Estimate Std. Error t value Pr(>|t])

(Intercept) -44727.33 894 -5.002 6.03e-07
Rooms 3828.3r 1 .26 2.7
m2 1290 39.°
Floor 245¢ 43
House_type_Classical -924.  _ 42
"House_type_Czech type” -3438.63
"House_type_Lithuania type” 2121.13
"House type Neo Classical’ 53750.99
House_type_New 34237.96
House_type_Other -3 1 o
"House_type_Pre Soviet era” -15 6342.50

house”
103"
104°
119°

"House_type_Private
"House_type_Sieries
"House_type_Sieries
"House_type_Sieries
"House_type_Sieries 467"
"House_type_Sieries 602°
"House_type_Soviet era’

11793.71

Reg_agenskalns 18710
Reg_Aplokciems 1116
Reg_Bergi -8418
Reg_Biekensala -46056
Reg Bierini -8492
Reg_Bolderaja -3991
Reg Bukulti -42244

Reg_ciekurkalns
Reg Darzciems

Reg_Daugavgriva -4808 g%
Reg_Dreilini -20982.21  53877.88 -0O.
Reg_Dzeguzkalns 5993.45 13481.97 0.445 0.656656
Reg_Tlguciems 5180.18 9726.11 ©.533 0.594355
Reg_Imanta 8087.55 9080.31 ©.891 ©.373184
Reg Jaunciems 337.44 17984.21 0.019 0.985032

YO

“=*=1akaln
o
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2879.0
"’5575.
208475.
81260.
8794.
1589.
-15813.
229.
953.
-366.

/
ta’

15845,
2543,
16727.
17032.
8550.
-2618.
3394,

999,
-1074.
23032,
1623.
@ "¥¥x' 9,001 '*¥'
## Residual standard error:
## Multiple R-squared:
## F-statistic:

46
96
83
66
62
43
51
14
a7
NA

.11
.73
.62

60
90
60
©6
30
14
e1
78
48
94
89

0.01

27819.48 -0.
9149.23 0
16782.35 12.422
16656.65 4,879
14342.76 0.613
18890.62 0.084
20268.81 -0.780
10999.84 1.112
11324.63 3.616
16367.35 0.228
NA NA
9161.34 ©.283
8302.61 0.486
8164.06 7.188
13045.40 1.215
10@22.45 0.254
38452.29 -6.435
9791.50 1.739
12148.24 ©6.764
15044.00 -0.174
27880.56 8.122
9991.84 ©.1e0
38567.68 -0.028
53986.16 0.427
8990.33 0.181
"' 9.5 '.' 0.1

p-value:

53280 on 2771 degrees of freedom
0.7035, Adjusted R-squared:
115.4 on 57 and 2771 DF,

0.6974
< 2.2e-16

o0 0 0 ® ®

O 0 0 O 0 ® 0O ® ® 00 0O O

183 ©.917581
.609 0.542315
< 2e-16
.13e-06
.5398@9
.932944
.435348
.266325
.000304
.819460

NA

. 776993
.626864
.44e-13
. 224603
. 799653
.663580
.082062 .
.481309
.861853
.903119
.920305
.977776
.669671
.856674

1

Ur head has most probably
nlodeo by this point
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inal regression model

Dependent Variable: R-Squared Adj.R-Sqr. Std.Err.Reg. Std.Dep.Var. # Fitted # Missing Critical t Confidence
Value_EUR.Ln 0.852 0.852 0.328 0.852 3143 1 1.961 95.0%
Variable Coefficient Std.Err. t-Statistic P-value Lower95% Upper95% VIF Std. Coeff.  Explanation
Constant 6.763 0.060 112.381 0.000 6.645 6.881 0.000 0.000
Floor 0.007925 0.002825 2.805 0.005 0.002385 0.013 1.449 0.023
Floor_1 -0.161 0.017 -9.313 0.000 -0.194 -0.127 1.389 -0.075 First floor discounted, nobody likes that people from outside can see through your windows
House_type.Eq.Classical -0.224 0.042 -5.363 0.000 -0.306 -0.142 9.684 -0.115 Classical houses are cheaper overall because they are about 100 years old and not renovated
House_type.Eq.Neo_Classical 0.259 0.047 5.467 0.000 0.166 0.353 5211 0.086 Renovated classical houses are in high regard as they usually require heavy investments
House_type.Eq.New 0.388 0.018 21.412 0.000 0.352 0.423 1.573 0.185 New houses command much higher price
House_type.Eq.Other -0.064 0.020 -3.173 0.002 -0.103 -0.024 1.245 -0.024
m2_.Ln 1.097 0.014 79.943 0.000 1.070 1.123 1.530 0.680 m2 has the highest predictive power
m2__200 -0.294 0.050 -5.904 0.000 -0.392 -0.196 1.133 -0.043 large m2 apartments are usually entire floors or rooftops that are in lower value than "actual” apa
Reg.Eq.City_center.Times.House_type.Eq.Class 0.253 0.047 5.371 0.000 0.161 0.345 10.324 0.119 Classical houses in the city center however are much more valued as they are made from bricks
Reg.Eq.City_center.Times.House_type.Eq.Neo_( 0.221 0.055 4.007 0.000 0.113 0.329 5779 0.066 This could be greyed out as has similar finding as in the Neo_Classical case (most of renovated
Reg.Eq.City_outskirts -0.583 0.087 -6.703 0.000 -0.754 -0.413 1.049 -0.047 Further driving time to city center reduced the value
Reg.Eq.Criminal__run_down_area -0.839 0.057 -14.691 0.000 -0.951 -0.727 1.194 -0.110 Criminal areas are most potent in negative pricing development
Reg.Eq.historic_neighbourhood -0.214 0.028 -7.555 0.000 -0.269 -0.158 1.992 -0.073 Historic neighbourhood has the lowest price discount compared to city center among other region
Reg.Eq.New_area -0.425 0.064 -6.627 0.000 -0.551 -0.300 1.099 -0.048 This is interesting and hard to explain, maybe because those new areas are located far from the ¢
Reg.Eq.Private_residences_within_city_limits 0.105 0.043 2438 0.015 0.021 0.189 1.225 0.019 Private houses are in higher value, small number of them make low impact than it could potentiall
Reg.Eq.Seaside_region -0.521 0.047 -11.163 0.000 -0.612 -0.429 1.188 -0.084 This is interesting finding, most likely due to considered "cheap" seaside area (industrial area) col
Reg.Eq.Soviet_built_region -0.366 0.021 -17.207 0.000 -0.407 -0.324 3.277 -0.214 Soviet built region typically has social houses that are in low regarded value
Reg.Eq.Soviet_built_region.Times.House_type.E -0.126 0.054 -2.319 0.020 -0.232 -0.019 2.375 -0.025
Source Deg. Freedom Sum Squares Mean Square F-Statistic P-value
Regression 18 1944 107.994 1002.028 0.000
Residual 3124 336.692 0.108
Total 3142 2281
Mean Error RMSE MAE Minimum Maximum MAPE J-B stat
Fitted (n=3143) 0.000 0.327 0.236 -2.249 1.183 21% '371.97 (P=0.000)
Residual -vs- Predicted Residual -vs- Observation #
Model 12 for Value_EUR.Ln (18 variables, n=3143) Model 12 for Value_EUR.Ln (18 variables, n=3143)
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