SQL, Power Bi, Python duomeny analitikos kursai

Baigiamasis darbas

Jaunius lZzganaitis

Jvadas

Siekinat jtvirtinti SQL, Power Bi ir Python Zinias, Siame darbe bus pristatoma analizé
pasitelkiant visus tris jrankius. Darbo pabaigoje bus pristatoma pasirinktos temos ir hipotezés
iSvada.

Darbo tikslas

Atszvelgiant j dabartine ekonomine situacijg, jog rinkose situacija yra nestabili bus
siekiama jvertinti transporto sektoriaus plétros galimybes. Siekiant susiaurinti analizés spektra
bus vertinamas kroviniy pervezimo sektorius sunkiuoju transportu ir siekiama jsitikinti kokios
verslo strategijos reikéty laikytis norint plésti tokio tipo versla.

Analizé

1. Duomeny saltiniai

Paimamami duomenys i$ Eurostat duomeny bazés pagal bendrai nuvaziuotus krovininiy
transporto priemoniy kilometus Europos keliais. Duomenys atsisiunciami xIxs formatu.

https://ec.europa.eu/eurostat/databrowser/view/road go ta tcrg/default/table?lang=en
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Naujai registruoty dyzeliniy sunkveZimiy skaicius xIxs formatu.
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2. Duomeny jkélimas j MySQL serverj

Sukuriame duomeny baze per MySQL Salims, kurig véliau galésime panaudoti per Power Bi.

T %
1 USE saliuduonbaze;
» B duomenibaze 2
:i :kiﬂ:imlm 3 8 (REATE TABLE "countries™ (
B Tables 3 *id" dnt(11) NOT WULL AUTO_INCREMENT,
B views 5 “code” char(2) NOT ULL,
Ez‘:g‘i:?ad“; 6 “name” varchar(108) NOT NULL,
=M 7 continent_code™ varchar(2) DEFAULT NULL,
> worid 8 PRIMARY KEY ("id")
9 ) ENGINE=InnoDB AUTQ_INCREMENT=253 DEFAULT (HARSET=utf45
hU]
i1 ®  INSERT INTO “countries™ ("id", “code’, “name’, “continent code™) VALUES

s 55,
EH

Administration  Schemas

Information
Ho object selected
<
COutput
0 Acson Cuiput .
£ Tme  Aden Messge Duezion /i
/] 1 23503 USE saluduombaze D rowis) afected 0.0005ec
A 2 223303 CREATETABLE cowtres’| ' it{11) NOT NULL AUTO_INCREMENT. “code’ charfZ) NOTNULL. name " varchar(100)NOT NULL, " Oraws) flcted, 2 wamingls}: 681 irteger dispay victh s deprecated and wl be removed n afufue relsase. 3719 LB s curerdly an aasforth._ 1031 sec
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@ 3 223303 INSERTINTO ‘countries (id", ‘code’. iame’, ‘coninent_code ) VALUES (1, 'AF "Mighanistan’, 'AS'), (2. &X', 'Aland lslands’, £, (3, AL’ 'Mbari. 252 rowss) ffected Records: 252 Duplicates' (' Wamings: 0



SCHEMAS * mH ¥¥A ) Limtto 50000rows  + | 3, | <8 @ (1)

Q ‘FI“Er objects | 1 ISELECT * FROM saliuduombaze.countries;

» =] duomenubaze
> sakila
v [ saliuduombaze
'@ Tables
» countries
@ Views
@ Stored Procedures
@ Functions
> SYSs
> world

<
| Result Grid | FH 4% Fiter Rows: | edit: gl B b | exporyimport: B BH [v
id code  name continent_code
[ 5N AF Afghanistan AS
2 AX Aland Islands EU
3 AL Albania EU
4 DZ Algeria AF
5 AS American Samoa ac
6 AD Andorra EU
7 AD Angola AF
8 Al Anguilla MA
g AQ Antarctica AN
10 AG Antigua and Barbuda  MA
Administration  Schemas 11 AR Argentina =y
TAFOPMIEEIOM 0t s L 12 AM Armeniz AS
13 AW Aruba MA
14 AU Australia ac
Table: countries 15 AT Austria EU
16 AZ Azerbaijan AS
Q}_.I,',JMHS: e 17 RS Raham:c NA

3. Pasidarome view EU Salims, kadangi analizé bus darome tik Europos
rinkoje.

@ CREATE
ALGORITHM = UNDEFIMED
DEFINER = "“root @ localhost”
SQL SECURITY DEFINER
VIEW ~europos_salys™ AS
SELECT
“countries’ . code” AS Tcode’,

“countries’ . name” AS Tname”,

[ R L T 1 B N Y N

Tcountries” . continent_code” AS Ccontinent_code”
1e FROM

11 Tcountries”

12 WHERE

13 (" countries” . continent_code™ = "EU')



4. Prijungiame MySQL duomeny baze prie PowerBi platformos

Y
Navigator
» saliuduombaze europos_salys &
Display Options ~ [‘5 code name continent_code

4§ 127.00.1: saliuduombaze [2] X Aland lslands U P

[E| saliuduombaze.europos_salys | A Albania £

AD Andorra EU

A saliuduombaze.countries 5

AT Austria EU

BY Belarus EU

BE Belgium EU

BA Bosnia and Herzegovina EU

BG Bulgaria EU

HR Croatia EU

cz Czech Republic EU

DK Denmark EU

EE Estonia EU

FO Faroe Islands EU

Fi Finland EW

FR France EU

DE Germany EU

Gl Gibraltar EU

GR Greece EU

GG Guernsey EU

VA Holy See (Vatican City State) EU

HU Hungary EU

15 Iceland EU
IE Ireland EU v

L Isle of Man EU

5. Tokiu pat principu jsikeliame jau turimus xIxs duomenis ir viskg
transformuojame per PowerQuery

Queries [3] < ?Sr = Table.RenameColumns (#"Unpivoted Other Columns",{{"Attribute", v Query Settings
[ krovininiu_tr_priemoniu_skaicius 28 Metai | 455 Sunkvefimiy_skaifius - 4 PROPERTIES
[ saliuduombaze europos_salys 1  Belgium 2012 726200 ame
B nuvaziuoti_kilometrai 2  Belgium 2013 735400 “ frovinnly b prigmani_skacls
E naujai_registruoti_dyzeliniai_sunkve... 3 |Belgium 2014 752266 Al Properties
BT Measures table 4 | Belgium 2015 770508 4 TGS
5 | Belgium 2016 756530
&  Belgium 2017 826742 Source
7 Belgium 2018 856096 Navigation
[ 2018 585457 FilterMullAndWhitespace
o | Belgium 2020 210356 Removed Bottom Rows
10 | Bulgaria 2012 332000 fepeelrlo
Removed Other Columns
11 | Bulgaria 2013 345300 T
12 | Bulgaria 2014 369189 Removed Columns
13 | Bulgaria 2015 396582 Promoted Headers
14 | Bulgaria 2016 405217 Changed Type1
15 Bulgaria 2017 372851 et e R
16 Bulgaria 2018 387186 Replaced Value
17 | Bulgaria 2019 4015823 Replaced Valuel
18  Bulgaria 2020 412031 RenamecliSaitinees
19  Czechia 2012 555400 Unpivoted Other Columns
20 | Czechia 2013 553000 2 Renamed Columns1

21 | Czechia 2014 608711



Queries [5]

O
0

[ nuvaziuoti_kilometrai

A naujai_registruoti_dyzeliniai_sunkve...
[ Measures table

Queries [5]

[ krovininiu_tr_priemoniu_skaicius

O
O

krovininiu_tr_priemoniu_skaicius

saliuduombaze europos_salys

saliuduombaze europos_salys

nuvaziuoti_kilometrai

naujai_registruoti_dyzelini

Measures table
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Belgium
Belgium
Belgium
Belgium
Belgium
Belgium
Belgium
Belgium
Belgium
Belgium
Bulgaria
Bulgaria
Bulgaria
Bulgaria
Bulgaria
Bulgaria
Bulgaria
Bulgaria
Bulgaria
Bulgaria
Czechia
Czechia
Czechia
Czechia
Czechia
Czechia
Czechia

Czechia

fx

fx

= Table.RenameColumns (#"Removed Columns®,{{"name”, "5alis"}}) + | Query Settings

[-]

4 PROPERTIES

Alznd Islands Name
Albania ~ saliuduombaze europos_salys
Andorra All Properties
Austria

4 APPLIED STEPS
Belarus
Belgium Source

Navigation

Bosnia and Herzegovina
Removed Columns

Bulgaria
> Renamed Columns

Croatia
Czech Republic
Denmark
Estonia
Faroe Islands
Finland
France
‘Germany
Gibraltar
Greece
Guernsey

Haoly See (Vatican City State)

Query Settings

= Table.RenameColumns(#“Unpivoted Other Columns”,{{"Country", s
E‘ 455 Kilometrai_milijonais E‘ 4 PROPERTIES
2012 2326 Hame
2013 2378 A nuvaziuoti_kilometrai
2014 2373 All Properties
2015 2718
016 585 4 APPLIED STEPS
2017 2610 S
2018 2307 Navigation
2019 2643 FilterNullAndWhitespace
2020 2403 Removed Bottom Rows
- 2711 Removed Top Rows
Removed Other Columns
2012 1656 Changed Type
2013 1753 Promoted Headers
2014 1774 Changed Typel
2015 2095 Removed Top Rows1
2018 2267 Replaced Value
2017 2160 Replaced Valuel
2018 1640 Renamed Columns
2019 1262 Unpivoted Other Columns
2020 2040 # Renamed Columns1
2021 2131
2012 4312
2013 4581
2014 4570
2015 4847
2016 4471
2017 4068
2018 3808
2019 3821



Querias [5] < fr = Table.RenameColumns (#"Unpivoted Other Columns”,{{"Value", v QEW Seft ME= X
FE krovininiu_tr_priemoniu_skaicius =M A Salis | ~ | 8. Metai ~| 435 Naujai_registruotos_tr_priemonés [~ 4 PROPERTIES
—————
[ saliuduombaze europos_salys 1 | Czechia 01 7858 EnE
I nuvaziuoti_kilometrai 2 Germany 2017 42420 nauaL regisiruot_dyzeinia,_sunkiezimia
B naujai_registruoti_dyzeliniai sunkve,. 3 Germany 2018 43083 Qlepeis
4 | German 018 45658
[ Measures table v 4 APPLIED STEPS
5 Germany 2020 34456
6  Germany 2021 34109 Source
7 | Estonia 2013 214 Raoates
3 | Estonia 2014 2ae FilterNullAndWhitespace
o = 2015 215 Removed Bottom Rows
onia
Removed Top Rows
10 | Estonia 2016 250 . _— F 5
romoted Headers
Estonia 017 333
I Changed Type
12 | Estonia 2018 321 Removed Top Rows1
13  Estonia 2019 321 Remaved Columns
14 | Estonia 020 224 Replaced Value
15 | Estonia 2021 237 Replaced Valuel
16 Ireland 2013 328 Unpivated Other Columns
17 | Ireland 2014 471 > Renamed Columns
18  Ireland 015 655
19 Ireland 016 946
20 | Ireland 017 544
21 | Ireland 2018 231

6. Sukuriame daty lentele ir priskiriame raktus kiekvienai duomeny lentelei

Duomenys yra nuo 2012 mety, todél datas kuriame pagal savo turimus duomenis.

“ « |[1 Datu lentelé - CALENDAR(DATE(2012, 1, 1), DATE{2821, 12, 31))

Date - Formatuota data -

] 2012-01-01 00-:00:08 2012 m. saousio 1 d., sekmadienis
2012-01-02 00:00:00 2012 m. sausia 2 d., pirmadienis
2012-01-03 00:00:00 2012 m. sousio 3 d., ontradienis
2012-01-0F 000008 2012 m. sausio 4 d., treciodienis

).( s~ |1 Formatuota data = FORMAT|(|[Date]l, "';.-'_',-"_-..";.-'—rrm—-:l:"}l

2012-01-01 O0:00:00 2012 m. sausic 1 d., sekmadienis
Z2012-01-02 Q000000 2012 m. sausia 2 d., pirmadienis
201 2-01-03 000000 2012 m. sausio 3 d., antradienis
201 2-01-0F Q00000 2012 m. sausia 4 d., trefiodienis
201 2-01-05 O0:00: 00 2012 m. sausio 5 d., ketwvirtadienis
201 2-01-06 Q00000 2012 m. saqusio & d., penktadienis
2012-01-07 O0:00:0:0 2012 m. sousio 7 d., sestodienis

Kiekvienai duomeny lentelei sukuriame atskirg stulpelj, kurj naudosime kaip raktg norint turéti
filtravimo funkcija.



-

X v |1 Formatuota data = FORMAT( [Metal]&-81&-81, "yyyy-mm-dd™)

Metai |E| Sunkvezimiy_skaifius |E| Salis |E|

2012 726200 Belgium 2012 m. sousio 1 d., sekmadienis
2013 738400 Belgium 2013 m. sousio 1 d., antradienis
2014 752266  Belgium 2014 m. sausio 1 d., trediadiznis
2015 770508 Belgium 2015 m. sgusio 1 d., ketvirtadienis
2016 7965230 Belgium | 2016 m. sousio 1 d., penktadisnis
2017 B26742  Belgium = 2017 m. sousio 1 d., sekmadienis
2018 E56096  Belgium 2018 m. sausia 1 d., pirmadienis
2019 BE5457 Belgium 2019 m. sousio 1 d., antradienis
2020 810356  Belgium 2020 m. sausio 1 d., trediadiznis
2012 332000  Bulgaria 2012 m. sausio 1 d., sekmadienis
2013 348300 Bulgaria 2013 m. sousio 1 d., antradienis

IdentiSka formule naudojame ir kitoms lenteléms

7. Rysiai tarp lenteliy

— —
1omb. . . x
Manage relationships
Active From: Table {Column) To: Table (Column}
krowininiu_tr_priemoniu_skaicius [Formatuota data) Datu lentele (Formatuota data)
1 krovininiu_tr_priemaniu_skaicius (3alis) saliuduombaze europos_salys (3alis)
naujai_registruoti_dyzeliniai_sunkvezimiai (Formatuota  Datu lentelé (Formatuota data)
kvezimiai (Salis) saliuduombaze europos_salys (Salis)
tuota data) Datu lentele tuota data)
- saliuduomba _salys (Salis)
ujai_r
mat
tai
sjai_re
s
New.. | [ Astocetect. | | Edit. | [ Delete
~

8. Power Bl vizualizacija
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9. Duomeny matavimo ir vertinimo priemonés

Norint jvertinti rinkos situacijg naudojame tris pagrindinius duomeny filtrus taip pat pasitelkiant
vaizdine priemone Zemélapj, kuriame galime matyti sunkveZimiy skaiciy kiekvienoje 3alyje.

Jsivertiname kiek kiekviena transporto priemoné nuvaziuoja kilometry pagal bendra kilometry
skaiciy nuvaziuota Europos keliais.

1 Kilometrai per kiekviena tr. priemons = DIVIDE({SUM(nuvaziuoti_kilometrai[kilometrai_milijonais]), COUNT({krovininiu_tr_priemoniu_skaicius[Sunkvefimiy_skaifius]))

Jsivertiname procentinj pokytj lyginant naujai registruoty transporto priemoniy kiekj su bendru
transporto priemoniy skai¢iumi skaiéiuojant procentinj pokytj su praéjusiais metais.

1 Procentinis tr. priemoniy pokytis =
2 VAR LastYearTrucks = CALCULATE(SUM('krovininiu_tr_priemoniu_skaicius'[Sunkveiimiy skaitiuvs]),

3 DATEADD('krovininiu_tr_priemoniu_skaicius'[Formatuota data], -1, YEAR))

4 VAR CurrentYearTrucks = CALCULATE(SUM('krovininiu_tr_priemoniu_skaicius'[Sunkveiimiy skaifius]), 'krovininiu_tr_priemoniu_skaicius'[Formatuota data])

5 VAR TotalPurchases = CALCULATE(SUM('naujai_registruoti_dyzeliniai_sunkvezimiai'[Naujai_registruotos_tr_priemonés]), 'naujai_registruoti_dyzeliniai_sunkvezimiai'[Formatucta data])
6 RETURN DIVIDE(CurrentYearTrucks + TotalPurchases - LastYearTrucks, Last¥earTrucks)

Jvertinam bendrg transporto priemoniy skaiciy kuris bus panaudojamas filtruojant pagal metus
ir Salis.

-

1 Sunkveiimiy skaicius =
2 sum(krovininiu_tr_priemoniu_skaicius[SunkveZimiy_skaicius])




Pagal turimus duomenis galime matyti nuvaziuoty kilometry prognoze kurig PowerBI

Jupyter programoje naudojame tuos pacius duomenis tik csv formatu ir nusibraizome grafikg
kuris parodo bendrg naujai registruoty sunkvezimiy pokytj.



In [51]: df pd.read_csv{r'cC:‘\UsersiMantas\Desktopinaujai_registructos_krovinines_tr_priemcnes.csv')
df df.rename(columns={"geo':"Salys", 'TIME_PERICD':'Metai’', "OBS_VALUE':'Naujai registruoty tr. priemoniy skaicius'})
df .drop([ 'DATAFLOW®, ‘LAST UPDATE',"freq', ‘vehicle', ‘uwnit®,'mot_nrg®', 'OBS_FLAG'], axis=1, inplace=True)
df.set_index('Metai’,inplace=True)
df count = df.groupby('Metai')['Maujai registruoty tr. priemoniy skaifius'].sum{)

df _count.plot(lw=2, colormap="jet', marker="."', markersize-=1@,
title="Naujai registructy tr. priemoniy skaifius®)
df_count
Out[51]: Metai
2813 78575
2814 85198

2815 117779

2815 129691

2817 179968

2818 132822

2012 126867

2822 118262

2821 147818

Mame: Mauiai registructy tr. priemoniy skaiféius, dtype: intes
Naujai registruoty tr. priemoniy skaicius
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10.I1svados

ISanalizavus turimus duomenis ir PowerBl ataskaitg matome, jog iki 2018 mety situacija
rinkoje turéjo stiprias augimo tendencijas, tac¢iau 2019-2020 metais situacija pradéjo prasteti.
Nuvaziuoty kilometry skaicius po truputj augo iki 2021 mety. Nuvaziuoty kilometry skaicius
stipriai augo ryty Europoje, kas rodo prielaidg, jog vakary veZéjai nebuvo tokie konkurencingi.
Turimi duomenys yra tik 2021 mety, todél Siandien situacija gali bati kitokia, atsizvelgiant j 2021
mety ir istorinius duomenis, plétra Siame sektoriuje vis dar vertinama pozityviai taciau jos
nebegalima lyginti su skaiciais kurie buvo nuo 2012 iki 2018 mety. Siuo metu didelé pletra néra
rekomenduojama kg rodo ir skaiciai jog sunkvezZimiai nuvaziuoja daugiau kilometry nors
bendras Europos parkas mazéja.



