4. PABOTA C BA3AMU OAHHbIX B PYTHON.

Python NO3BONSIET CYLECTBEHHO paCLLUMPUTL BO3MOXHOCTM
6a3 gaHHbIX B 00racTy Bu3yanusauum HanaeHHbIX
3aBMCUMOCTEN N 3aKOHOMEPHOCTEN.

1. HayHem c co3ganHus u 3anonHeHns 6asbl JaHHbIX.
[lpumedaHue. Ecnun B[ yxxe cosgaHa, ee MOXHO OTKPbITb B
Google Colab nnu Anaconda, HO 4Ns N3y4eHUss 0CODEHHOCTEN
paboTbl B Python Byaem co3gaBaTh €e 3aHOBO.
[MoBTOpMM yXXe cnpoekTupoBaHHyto bl HOSPITAL, HO
ncnonb3ys 6ubnmoTekn Python, no3sonsoLwme ynpocTnTb
HanuMcaHwe Koda no4vTn 4o Ynctoro SQL.
[nsa aToro oTkpbiBaem Google Colab nnn Anaconda 1 cosgaem
HOBbI BIOKHOT.

2. lNMogkntovaem 6ubnnoTekn pandas U sqlite3:

©

import pandas as pd

import sqlite3

[TpumeyaHue 1. 3aecb Ana pandas Mbl CO34aeM anuac
(nceBooHMM) pd, NO KOTOpOMY K Byaem aanee obpaluaTbes K
aTon bubnuoteke.

[TpumeyaHue 2. bBubnnoteka pandas BKto4aeT
pasHoObpasHble MHCTPYMEHThI AN paboTkl ¢ faTadpenmamm
- aHanoramu Tabnuu B SQL.

[1pumeyaHue 3. YOOOHO nucaTb oTAenNbHblIE KOMNOHEHTbI Koaa
B OTAENbHbIX f4enkax BrIokHOTa. OTO BaXXHO, KOraa HY»XXHO
BbIBOAUTb Ha 9KpaH pesynbTaTthl pasfnnyHbIX 3anpoCcoB.

4. WORKING WITH DATABASES IN PYTHON.
Watch the video (Just the beginning. Mute)

Python allows you to significantly expand the capabilities of
databases in the field of visualization of found dependencies and
patterns.

1. Let's start by creating and filling in the database.
Note. If the database has already been created, it can be opened in
Google Collab or Anaconda, but to study the specifics of working in
Python, we will create it again.
Let's repeat the HOSPITAL database that has already been
designed, but using Python libraries that make it easier to write
code almost to pure SQL.
To do this, open Google Colab or Anaconda and create a new
notepad.

2. Connect the pandas and sqlite3 libraries:

© import pandas as pd

import sqglite3

Note 1. Here, for pandas, we create an alias (pseudonym) pd, by
which we will continue to access this library.

Note 2. The pandas library includes a variety of tools for working
with data frames - analogs of tables in SQL.

Note 3. It is convenient to write individual code components in
separate cells of a notebook. This is important when you need to
display the results of various queries.



https://rutube.ru/video/private/02d53b1839a56f0200ca48435314f43c/?p=DMsga1MSGjxFeMnfJMX3Zw

3. lNogkntovaem Bl HOSPITAL (B HaLuem criyyae -
co3gaem):

© conn = sqlite3.connect('HOSPITAL.db")

YTob6bl nocMoTpeTsb, YTO B[] co3gaHa B Google Colab LwenkHuTe
MO 3HA4Ky nanku Ha naHenu crnesa:

+ Kog + Tekct

0O X

ent_a ‘ {7(]
= » [ sample_data

B HosPITAL.db

B oTKpbIBLLUENCA CTPYKTYPE LOIMKEH NOABUTLCA dpann
HOSPITAL.db

B Anaconda gann 6a3bl AaHHbIX CO30aeTCA B TOM XKe nanke, B
KoTopou 6bIn1 co3aaH BriokHOT Jupyter Notebook.

[lpumedaHue. Ans ganbHENLWero Ncnonb3oBaHUa nocne
3aBepLueHnsa paboTbl hann MOXHO ckavaTb.

[ns oTKpbITUSA paHee co3gaHHon B Hy>XHO:
-B Google Colab:

3. Connect the HOSPITAL database (in our case, create it):

©

conn = sqlite3.connect('HOSPITAL.db")

To see that the database has been created in Google Colab, click on
the folder icon in the left panel:

+ Kog + Tekcr

O X

The HOSPITAL.db file should appear in the structure that opens

In Anaconda, the database file is created in the same folder where
the Jupiter Notebook was created.

Note. You can download the file for further use after completion of
the work.

To open a previously created database, you need to:
- in Google Colab:
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MpepynpexaeHune

PexoMeHyem COXPAHUTE GainLI HE TONLKO B 3TOH CPEfe BrINonHeHUA. OHl
Gyayt BumecTe ¢ Hei. [
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MpeaynpexpeHue

PexoMeHayeM COXPAHNTE ainkl HE TONLKO B 3TOA CPede BbINONHEHWA. OHU

GyayT yaanensi Bmecte ¢ nei. Noapobuee.

-B Anaconda:

Ecnu He ykasbiBaTb MNyTb 40 HY>XHOW Nanku, To
npeaBapuTenbHO HEOBXOANMO 3arpy3nTb (hansn cneayrowmm
obpasom:

BcTtaBka Aueitka

) daiin PepiakTmpoBarb Bug

‘ HoBblil 6NOKHOT

*OTKprTb. .

Caenatb Konuio...

Save as... L

b-C»Kop

MenpuMAHNRATR

-in Anaconda:

If you do not specify the path to the desired folder, then you must
first download the file as follows:

BcraBka Aueiika !

) daiin PepaktvpoBate  Bug

‘ HoBbIii GNOKHOT

*OTKprTb. .

Caenatb KONWio...

b?C»Kop

Save as... L

MeneMmeHNRATR

Click the “ download” button:




LLlenkaem KHoOMNKy “3arpy3uTtb”:

daiin.l 3anycTuTb Knactepbl

BbiGepuUTE 3NEMEHTbI [IN1R BINOMHEHWUA AECTBUIA Ha HUMW.

Do -~ Wml fokymeHTbl| 1
O

O & DB _HOSPITAL-Ivanov-1.ipynb

3arpysutb  HoBblii v &

HassaHue ¥ MNocneaHee n3meHeHue File size
HECKONLKO CEeKyH[, Hasag,

3anycTuTe HECKONBKO CeKyHf, Ha3ap, 589 B

Bbibrpaem Hy>XHbI hann Ha KOMNbIOTEPE U 3arpykaem B

cUCTEMY:

Jo ~ e fokymeHTbl/ 1

[ [HOSPITAL.db

0.

O & DB_HOSPITAL-Ivanov-1.ipynb

[Mony4aem:

Do ~ W] fokymeHTbll 1
O..
(O & DB HOSPITAL-lvanov-1.ipynb

O [ HosPITAL.db

3arpysutb  HoBblii v &

HasgaHue ¥ NocnegHee nameHeHne File size
OTMmeHa

HECKO/IbKO CeKyH[, Ha3ag

3anyctite 6 MUHYT Hasag 589 B

3arpysuTb | HoBblii v &

HasaHue ¥ MocneaHee 3MeHeHUe File size
HECKONLKO CEKYH[, Hazaf,
3anyctite 16 MUHYT Hazag, 589 B

2 MUHYTHI Haszaf, 0B

[Tocne pasmemenust Qaiina B cpene, nmonkimodaemcs k bJI, kak

YKa3aHO B Ha4aJie IyHKTA.

dainel 3anycTutb Knactepsl

BoibepuTe aneMeHTbl AN BLINO/HEHWA AeHCTBUIA Haf HUMK.

Do ~ Wml fokymeHTbl/ 1
D .

O & DB_HOSPITAL-Ivanov-1.ipynb

3arpysutb | Hosblii v &

HasBaHue ¥ MocnepxHee U3MeHeHWe File size
HECKOMLKO CeKkyH Haszag

3anycTuTb HECKONbKO CeKyHA Hasan 589 B

Select the necessary file on the computer and download it to the

system:

(o -~ Wm/ JokymeHTbl [ 1

[y [HOSPITAL.db

O

O & DB_HOSPITAL-Ilvanov-1.ipynb

We get:

Jo ~ Wml fokymeHTbl/ 1
O.
0O & DB_HOSPITAL-Ivanov-1.ipynb

O [ HosPITAL.db

3arpysutb  Hosblii v £

HaspaHue ¥ MocnejHee U3MeHeHne File size
OTmeHa

HECKOMLKO CEeKyHA Hasag

3anyctutb 6 MUHYT Hasag, 589 B

3arpysdtb = HoBblif v | &

Ha3sgaHue ¥ MocnegHee U3MeHeHne File size
HECKONbKO CEKYHA, Ha3an
3anyctute 16 MWHYT Hazag, 589 B

2 MUHYThI Ha3a 0B

After placing the file in the environment, we connect to the
database, as indicated at the beginning of the paragraph.

4. Create database tables and fill them with data. To do this, use

the following syntax:




4. Cos3paem tabnuubl Bl n 3anonHaem nx gaHHbiMu. Ana
3TOro MCNoMnb3yeM cneayrLmin CUHTaKCUC:

<hmsa_nepemeHHomn> ="
Croda Korupyem ece 3arpochkl Ha co30aHue U 3arofHeHue 4-x
mabnuy B[] (6e3 3anpoca Ha co30aHue mabrnuub! RATING).
[onsi amou mabnuuesl dobasrisieMm cpasy 8 3arpoc Ha
co30aHue mabrnuybl DOCTORS. A 8 SERVICES He 3abbigsaem
rione patient_fk.

conn.executescript(<Mima_nepemeHHON _co30aHHOW_BbILLE>)

[TpumedyaHue 1. 3aecb ToXe nNpu co3gaHum Tabnuuy B He
YUYNTBIBAETCS CCbINTOMHAs LEeNTOCTHOCTb JaHHbIX, Kak,
Hanpumep, B MS Access, HO NpaBusibHee DyaeT B Havane
HanucaTb BCe 3anpockl Ha co3gaHue Tabnuu, yuntoiBas
ovYepenHoCTb - Kakasi 3 Tabnuu Ha Kakyto cebinaetcs. A
3aTeM 3anonHATb NX AaHHbIMM B TOM XXe nopsiake. Hanpumep,
B Takon nocnepnoBaTernbHOCTU: DEPARTMENTS -> DOCTORS ->
PATIENTS -> SERVICES. Bce 911 3anpochbl nuwiem B 04HOW
nepemMeHHOoMN.

[lpumeyaHue 2. MeTop, .executescript() NO3BONSAET BbINOMNHATb
HEeCKOsbKO SQL-3anpocoB 3a oauH pa3. Ecnun HyXHo
BbIMONHUTbL OOWH 3anpoc, UCNOMb3YT METOoS .execute().

B kavecTBe npumepa npueenem 3anpoc Ha cosgaHune n
3anofiHEeHME HECKOSbKUX CTPOK Tabnuubl DEPARTMENTS
(I"'Bam Hy»XHO HanucaTtb 3anpockl AN9 co3qaHna U
3anonHeHus sceu bA!!!).

-[NomeLlaem B nepeMeHHY1o (B npumepe — 370 create_database)
3anpochkl Ha co3gaHue 1 3anonHeHve Tabnu:

<Variable name> ="'

Here we copy all requests to create and fill in 4 database tables
(without a request to create a RATING table). We add the fields of
this table immediately to the request to create the DOCTORS table.
And in SERVICES, do not forget the patient_fk field.

ni

conn.executescript(<Name of the variable Created above>)

Note 1. Here, too, when creating database tables, the referential
integrity of data is not taken into account, as, for example, in MS
Access, but it would be more correct to write all queries for
creating tables at the beginning, taking into account the order -
which of the tables refers to which. And then fill them with data in
the same order. For example, in this sequence: DEPARTMENTS ->
DOCTORS -> PATIENTS -> SERVICES. We write all these queries in
one variable.

Note 2. Method.execute script() allows you to execute multiple
SQL queries at a time. If you need to run a single query, use the
method.execute().

As an example, here is a request to create and fill in several rows of
the DEPARTMENTS table (!!!You need to write queries to create
and populate the entire database!!!).

-We put requests for creating and filling tables in a variable (in the
example, this is create_database):




create_database = """
'Y KEY AUTOINCREMENT,
L,
OT NULL,
e

ent_name
tment_tel_no, n

-BbinonHsem 3anpocsi:
conn.executescript(create_database)

5. [lns 3anpocoB Ha BbIGOPKY M COPTUPOBKY MOXHO
MCNONb30BaTb CNEeAyLLYIO 3anuch:

<ma_nepemeHHON1> ="

lNuwem 30eck 3anpoc SQL

<Nmsa_nepemeHHON2> =
pd.read_sql_query(<MMa_nepemeHHON1>, conn)
display(</mMa_nepemeHHON2>)

[lpumedaHue. KomaHAay display() MOXXHO ONyCTUTb, OCTaBMB
TONMbKO MA NepeMEHHOUN. Takke MOXXHO NCMNOMb30BaTb
KoMaHAy print(), HO Toraa pesynsraT BbIBOAUTCH KaK TEKCT.

(>} create_database = "'’

TE TABLE DEPARTMENTS (

You can download this file with the code: example

-We are fulfilling requests:
conn.executescript(create_database)

5. For selection and sorting requests, you can use the
following entry:

< Variable namel>=""

We are writing an SQL query here

< Variable name2> =

pd.read_sql_query(<Variable_name1>, conn)
display(<Variable_name2>)

Note. The display() command can be omitted, leaving only the
variable name. You can also use the print() command, but then the
result is output as text.



https://drive.google.com/file/d/1vv5MAfh2-hJ2d6AhNjx5Nt6HkSqRilRx/view?usp=sharing

[na npocmoTpa co3gaHHou Bbiwwe Tabnuubl DEPARTMENTS,
HanuweM 3anpoc Ha BbIBOPKY AaHHbIX 1 BbIBOA Pe3yrbTaToB
Ha 3KpaH B Buae Tabnuubl. OH BygeT nmeTb BUA;:

© select DEPARTMENTS = ''°
SELECT *

FROM DEPARTMENTS

df departments = pd.read sql _query(select DEPARTMENTS, conn)
display(df departments)

roe

select_DEPARTMENTS - nepemMeHHas, cogepxawias SQL-3anpoc
df_departments - nepemMeHHas, rae 0yaem XpaHuTb UTOMOBbLIN
Aatadpenm (tabnuuy).

[Monyyunm:

iy department_id

department_name department_address department_tel_no number_of_beds

Administration Medicsburg, Medical Street, 15 8(999)888-77-66

Office for the issuance, registration and stor... Medicsburg, Medical Street, 15 8(999)888-77-55

Clinical and Expert Department Medicsburg, Medical Street, 15

8(999)888-77-11

Admission Department  Medicsburg, Surgical Street, 1 8(999)777-77-T7

5 Cardiology Department No. 1 with Intensive Car.. Medicsburg, Surgical Street, 1 8(999)777-77-55

[lpumeyaHue. HanoMHUM, 4YTO BCe NpuBeaeHHbIe 3anpochl
HY>XHO NMOBTOPUTb

3adaHue. 3arpy3ute B nepemMeHHble df_doctors, df _patients,
df_services Bce AaHHbI€ MO OCTarbHbIM Tabnmuam.

3adaHue. Hannwunte kog anst BbIGOPKN AaHHbIX:
1) 13 Tabnmubl DOCTORS BbIbepUTE BCEX
raCTPO3HTEPOSIOrOB C PEUTUHIOM, HE B0’ NbLLIMM HOMEpa
Bawero BapuaHTa. PesynbraT 3anpoca Ha BbIGopKy
cton6uos full_name_of doctor 1 rating nomectuTe B

To view the DEPARTMENTS table created above, we will write a
query to select data and display the results on the screen in the
form of a table. It will look like:

© select DEPARTMENTS = '*°
SELECT *

FROM DEPARTMENTS

df departments = pd.read_sql_query(select DEPARTMENTS, conn)
display(df departments)

where
select DEPARTMENTS is a variable containing the SQL query
df departments - a variable where we will store the final
dataframe (table).

We will get:

3%

department_id department_name department_address department_tel_no number_of_beds

Administration Medicsburg, Medical Street, 15 8(999)888-77-66

Office for the issuance, registration and stor... Medicsburg, Medical Street, 15 8(999)888-77-55

Clinical and Expert Department Medicsburg, Medical Street, 15 8(999)888-77-11

Admission Department

Medicsburg, Surgical Street, 1

8(999)777-77-T7

5 Cardiology Department No. 1 with Intensive Car... Medicsburg, Surgical Street, 1 8(999)777-77-55

Note. We remind you that all the above queries need to be
repeated

Task. Load all data on the remaining tables into the variables
df doctors, df patients, and df_services.

Task. Write the code for data sampling:
1) From the DOCTORS table, select all gastroenterologists
with a rating that does not exceed the number of your
option (variant). Put the result of the query to select the




nepemMeHHyto df_gastro. OToBpasnTe Ha akpaHe B BUae
Tabnuubl.
B ntore MoxXeT 6bITb BbIBEAEHO (B 3aBUCMMOCTM OT HOMEpPa
BapuaHTa):

full_name_of_doctor rating

Volkov Ivan Sergeevich

Isanov Petr Sergeevich

Kosina Polina Semenovna

2) BoiBeanTe B andaBUTHOM MNOpSALKE BCe OTAENEHUS,
pacnonoXeHHble Ha ynuue Mukpobuonormyeckas,
4YMCII0 KOMKO-MECT B KOTOpbIX, 6bonbLue HoMmepa Bawero
BapunaHTa. Pe3ynbkraT 3anpoca Ha BbIOOpKY cToNnbLoB
department_name 1 number_of_beds nomectute B
nepemeHHyto df _Microbe. OTOOpasuTe Ha aKkpaHe B BUae
Tabnuubl.

B pesynbrate BbINOMHEHNSA 3anpoca MOXeT ObITb BbiBEAEHO (B

3aBNCMMOCTW OT BapuaHTa):

F
il

department_name number_of_beds
0 Endocrinology Department 40

1 Gastroenterology Department 35

p. Hematology Department 25

3 Infection Department 20

3) BbiBeauTe Bcex NauMeHTOK U TUMbl BOHYCHbLIX KapT,
UM NpUHaanexallnx, B nopsake yobiBaHus aathbl

full_name_of_doctor and rating columns in the df gastro
variable. Display it on the screen as a table.
As a result, it can be output (depending on the option (variant)
number):

full_name_of_doctor rating

Volkov Ivan Sergeevich

Isanov Petr Sergeevich

Kosina Polina Semenovna

2) Print in alphabetical order all the departments located on

Microbiologicheskaya Street, the number of beds in which is
greater than the number of your option. Put the result of the
guery to select the department_name and number_of beds
columns in the df_Microbe variable. Display it on the screen

as a table.

As a result of executing the query, it can be output (depending on
the option):

i
o

department_name number_of_beds
0 Endocrinology Department 40
1 Gastroenterology Department 35

2 Hematology Department 25

3 Infection Department 20

3) Display all the patients and the types of bonus cards they
own, in descending order of date of birth. The result of the




poxaeHus. PesynesraT 3anpoca Ha BbIOOpKY cTonobLoB
full_name_of_patient 1 bonus_card_type nomecTtute B
nepemeHHyto df_female. OToBpasnTte Ha akpaHe B BUAe
Tabnuupbl.

Pesynbrart:

full_name_of_patient bonus_card_type

Fedorova Elena Dmitrievna gold

NULL

1 Vasilievich Darya Aleksandrovna

Gorinovich Elena Petrovna classic

Zaytseva Natalya Mikhailovna NULL
Petrova Anna Sergeevna silver

Smirnovskaya Olga Petrovna classic

Morozovets Natalya Andreevna silver
Kuznetsova Maria lvanovna platinum

Smirnova Olga Viktorovna classic

6. [Mocne okoH4YaHus paboTbl ¢ SQLite 06a3aTENbHO
3aKkpbiBaeM coeanHeHue ¢ b:

conn.close()

[TpumeyaHue. Tenepb MOXXHO paboTaTtb C NOSTyHYEeHHbLIMN
AaHHbIMU, KaK ¢ gatagperimamm (ans 6onee NonNHOro
O3HaKoMIeHusi ¢ BubnunoTekon pandas cM. NabopaTopHYyo
paboTy “bubnuoteka pandas 1 aHann3 gaHHbIX”).

7. Busyanuampyem HangeHHyo nHgopmMawmio npu
nomoLly 6nbnmnotek matplotlib 1 seaborn. BHa4ane
NMMNOPTUPYEM UX.

guery to select the columns full_ name_of patient and
bonus_card_type should be placed in the variable
df female. Display it on the screen as a table.

Result:

full_name_of_patient bonus_card_type

Fedorova Elena Dmitrievna gold

1 Vasilievich Darya Aleksandrovna NULL

Gorinovich Elena Petrovna classic

Zaytseva Natalya Mikhailovna NULL

Petrova Anna Sergeevna silver
Smirnovskaya Qlga Petrovna classic
Morozovets Natalya Andreevna silver
Kuznetsova Maria lvanovna platinum

Smirnova Olga Viktorovna classic

8. After finishing working with SQLite, be sure to close the
database connection:

conn.close()

Note. Now you can work with the received data as with dataframes
(for a more complete introduction to the pandas library, see the
laboratory work “Pandas Library and data Analysis”).

8. Visualize the information found using the matplotlib and
seaborn libraries. First, we import them.




Bubnunotekn B Python MOXHO nogknoyaTh B Nt0O6oOM mecTe
Nporpammsbl, HO NPUHATO AenaTb 3TO B CaMOM Havare,
NO3TOMY BEPHEMCS K NEpPBON siyerke BNokHoTa 1 nocrne Hee
Ao6aBnM 1 3aMyCTUM eLLe OOHY SYENKY:

© import matplotlib.pyplot as plt

import seaborn as sns

[lpumedaHue. Kak n pd ons pandas, 30echb plt 1 sns - annacsl
(NceBOOHMMbI) ANt COOTBETCTBYOLWMX BUONNOTEK, KOTOpLIE
Bbynem ncnonb3oBaThb ANs obpaLleHns K aTum bubnunoTtekam.

Tenepb BepHeMcs kK nocrneaHen syerike 1 NpoaorkumM paborTy.
> Ho BHayane npoaHanuanpyem ctaTucTuky no tabnuue
DEPARTMENTS:

O df departments.describe()

MNony4ynm:
department_id number_of_beds
count 22.000000 22.000000
mean 11.500000 23.863636
std 6.493587 15.881392

min 1.000000 0.000000

Libraries in Python can be connected anywhere in the program,
but it is customary to do this at the very beginning, so let's go back
to the first cell of the notebook and after it add and run another
cell:

© import matplotlib.pyplot as plt

import seaborn as sns

Note. Like pd for pandas, here plt and sns are aliases for the
corresponding libraries that will be used to access these libraries.

Now let's go back to the last cell and continue working.
> But first, let's analyze the statistics on the DEPARTMENTS
table:

© df departments.describe()

We will get:

department_id number_of_beds

count 22.000000 22.000000
mean 11.500000 23.863636
6.493587 15.881392

1.000000 0.000000

6.250000

11.500000

16.750000

22.000000

5.000000
30.000000
35.000000

45.000000

6.250000
11.500000

16.750000

22.000000

5.000000

30.000000

35.000000

45.000000




KomaHaa BblAaeT oTAerbHblE CTAaTUCTUYECKME CBEAEHUS MO
ctonbuam ¢ YncnosbiMU gaHHbIMKU. NogobHas nHdopmaums
no department_id, oMEBUOHO, HX O YEM HaM He CKaXeT, a BOT
no number_of _beds MOXXHO NOHATb, YTO:

 KOSIN4ECTBO HEMYCTbIX 3HAYEeHUN count = 22;

V cpeaHee YNCIo KOMKO-MECT Mo OTAENEHNAM mean =
23,863636 (BpA4 S UMEET CMbICST B JAHHOM KOHTEKCTE);

\ cpegHee KBagpaTn4eckoe oTKIoHeHme (pasbpoc,
OTKITIOHEeHWe OT cpeaHero), str = 15.881392;

V'min = 0, max = 45 (a BOT 3TO y>Xe BaXXxHasa MHpopmaLms)

V npoueHTunn 25%, 50%, 75% NnoackaxyT, COOTBETCTBYOLLME
rpaHnLbl 3HAYEHUN, T.e. 25% oTAeneHnm umetoT He bornee 5
KOMKO-MecT (COOCTBEHHO, ctoga nonanu Bce OTAEeNeHns He
npeanonaratmLwme rocnutannsauyuto), 50% - He 6onee 30 n 75%
- He Bbonee 35 KOWMKO-MECT.

3adaHue. [poaHanmanpymnTe CTaTUCTMKY NO OCTaNbHbIM
Aatadpenmam, nonyveHHbIM no Tabnuuam B HOSPITAL.

[lpumedaHue. B Google Colab, LWeSikHYB MO 3HAYKy C rpadoMKom
cnpasa OT BblBEAEHHOW TabnuLbl, MOXXHO NONYYnUTb
HEKOTOPYI0 BM3yannsaumio nonyyeHHbIX gaHHbIX. BoobLue
Colab npeanaraet cobcTBEHHbIE BapaHTbl BU3yanusauum
Ans Tabnuu, KOTopble MOXXHO NOCMOTPETL U BbibpaTb
noaxoasLmnm rpadonk nnn BUAOU3IMEHUTb ero, Npu
HeobxoaAnMOCTH, NCNpaBUB NPEANIOXEHHbIN KOA,.

> [locTponm NiMHen4aTyo agnarpamMmmy rno Kosim4yecTsy
OTAENEHNIN, HAXOOALLMXCA MO KaXXgoMy 13 agpecos (no
nartacpenmy df departments):

The command outputs separate statistical information for columns
with numeric data. Detailed information on department_id,
obviously, will not tell us anything, but from number_of beds we
can understand that:

v the number of non-empty values count = 22;

v average number of beds by department mean = 23,863636
(hardly makes sense in this context);

v standard deviation (spread, deviation from the mean), str =
15.881392;

v min =0, max = 45 (and this is important information)

The v percentiles of 25%, 50%, 75% will tell you the appropriate
limits of values, i.e. 25% of departments have no more than 5 beds
(actually, all departments that do not involve hospitalization got
here), 50% - no more than 30 and 75% - no more than 35 beds.

Task. Analyze the statistics for the rest of the dataframes obtained
from the DB_HOSPITAL tables

Note. In Google Colab, by clicking on the graph icon to the right of
the resulting table, you can get some visualization of the data
obtained. In general, Ecolab offers its own visualization options for
tables, which you can view and select a suitable graph or modify it,
if necessary, by correcting the proposed code.

> Let's build a bar chart based on the number of departments
located at each of the addresses (according to the
df _departments dataframe):




© df_departments.groupby('department_address').size().plot(kind="barh",
color=sns.cubehelix_palette(10))

plt.xlabel (‘'Number of departments', fontsize = 14)
plt.ylabel ('Department address', fontsize = 14)
plt.title ('Number of departments by address', fontsize = 16)
plt.gca().spines[[ 'top’, ‘right']].set_visible(False)
plt.show()
3p0ecb
.groupby () .size () -cO4YeTaHME METOOOB rPynnMpPOBKU U
onpegeneHnd Kkonmn4ecTtaa 3J1IEMEHTOB MNO3BOJIAET
crpynnmpoBatb OTAOEJTIEHUA MO UX KOJNMNM4YEeCTBY,
pacnoJsio’keHHOMY Mo KaXXaoMy U3 agpecosB.
.plot () - nocTpoeHue rpaduka:
kind - BUA rpaduka,
kind="barh' - rucrorpamma c ropu3oHTarnbHbIM
pacrnonoXXeHnem
color -uBeT
color=sns.cuberhelix palette(10) -
BblGupaem nanutpy n3 bubnmotekun seaborn, HO
MOXXHO YKa3aTb OAVH LBET B BUAE aHIMNMNUCKOro
9KBMBasieHTa (Hanpumep, color="blue') nnu
3Ha4vyeHus B popmarte RGB (Hanpumep,
color="#f£f00£f£f").
plt.xlabel (), plt.ylabel(), plt.title() -
NoanucKn OCen x, y U 3arofloBOK MMCTorpaMmmbl,
COOTBETCTBEHHO. [lepBbIv NapameTp - TEKCT NoaNUCKU, BTOPOU
- pasmep wpudrTa.
plt.gca() .spines[['top', 'right']].set visibl
e (False) - ybupaeM (oenaem HEBUANMbIMU) BEPXHIOO U
J1IEBYIO rpaHnLbl obnactu NOCTPOEHUNA anarpamMmmebil.
plt.show () - oToBpaxeHue rpaduka. B Jupyter Notebook

Heobsi3aTerneH, Ho XenaTeneH.

© df _departments.groupby('department_address').size().plot(kind="barh",
color=sns.cubehelix_palette(10))

plt.xlabel ('Number of departments', fontsize = 14)
plt.ylabel ('Department address', fontsize = 14)

plt.title ('Number of departments by address', fontsize = 16)
plt.gca().spines[[ ‘top", 'right']].set_visible(False)
plt.show()

Here
.groupby () .size () -the combination of methods of
grouping and determining the number of elements that allows you
to group departments by their number, located at each of the
addresses.
.plot () —building a graph:
kind - type of graph,
kind='"'barh' -a histogram with a horizontal
arrangement
color -uBeT
color=sns.cuberhelix palette(10) —
we select a palette from the seaborn library, but you can
specify one color as the English equivalent (for example,
color="blue') orvaluesin RGB format (for example,
color="#f£f00££f").
plt.xlabel (), plt.ylabel (), plt.title() -
the labels of the x, y axes and the title of the histogram,
respectively. The first parameter is the signature text, the second is
the font size.
plt.gca() .spines[['top', 'right']].set visibl
e
(False) - we remove (make invisible) the upper and left borders
of the chart plotting area.
plt.show () -displaying a graph. In Jupiter Notebook it is
optional, but desirable.




> [locTtpounm no gatacdpenmy df _gastro ctondyartyto
anarpamMmmy rno peruTUHry racTpo3HTEPOrIOroB:

.figure(figsize=(4, 6))
.bar(df_gastro[ 'full_name_of_doctor'], df_gastro[ 'rating’'], color="#555fff")

.xlabel( 'Full name of
.ylabel( "Rating
.title('Gastroenterc
.gca().spines[[ 'top
.show()

ating', fontsize=16)
nt',]].set_visible(

30ecb

plt.figure () 3agaeT KOHTENMHEP AN AnarpamMmbl C
pasmepamu ceTku figuresize, rae nepBbl NapameTp - pasmMep
Mo OCU X, BTOPOM - MO y.

plt.bar () CTpOUT cTONBYaTYyIO MTMCTOrPpaMmmy, rae nepBbin
napamMeTp - 3Ha4eHUsi NO OCU x (), BTOPOU - NO OCU y
plt.xticks () 3agaeT BblpaBHMBAHWE TEKCTA NOAMNMUCEN NO
OCMU X (MO YMOSYaHUIO - BbipaBHUBaHME MO roOpuU3oHTanu; npu
rotation=90 TeKCT nognucu pacnonaraeTca BepTuKanbHO)

> [lo patadppenmy df _Microbe nocTpounTe cnegyroLLyro
NMHEen4YaTyr guarpammy, oTobpaxkatoLLyo YNCNo
KOMKO-MECT MO OTAENEHNAM, pacnosioXXeHHbIM Ha
Mwukpoburonornyeckom ynuue:

> Let's build a bar chart based on the df_gastro dataframe
according to the rating of gastroenterologists:

© plt.figure(figsize=(4, 6))
plt.bar(df gastro[ 'full name of doctor'], df _gastro[ 'rating'], color="#555fff")

plt.
plt.
plt.
plt.
plt.
plt.

xticks(rotation=90)

xlabel( 'Full name of doctor’, fontsize=14)
ylabel( 'Rating’, fontsize=14)
title('Gastroenterology rating',
gca().spines[['top’',
show()

fontsize=16)
'right',]1].set_visible(

Here

plt.figure () sets a container for a diagram with the
dimensions of the figuresize grid, where the first parameter is the
size on the x axis, the second one is on the y axis.

plt.bar () builds a columnar histogram, where the first
parameter is the values on the x axis (), the second is on the y axis
plt.xticks () sets the alignment of the caption text along the x
axis (by default, horizontal alignment; with rotation=90, the
caption text is positioned vertically)

> Using the df_Microbe dataframe, build the following bar
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LiBeToBas nanutpa:
color=sns.cubehelix palette(start=2)

> [locTponm KpyroByto gunarpammy no garadgppenmy
df_female - no TMNnam GOHYCHbLIX KapT Y NaLMEHTOK
KITUHUKW:

plt.figure(figsize=(8, 8))

df_female.groupby('bonus_card_type').size().plot(kind="
autopc
startangle=
colors=sns.color_palette('pastel®)[0:10],

wedgeprops=dict(linewidth=2, edgecolor="black'))

plt.axis(eg
plt.title('S
plt.ylabel("")
plt.show()

of bonus cards by type in clinic female patients')

A3 Hen3BeCTHbIX NapaMeTPOB 34€eChb:

kind="'pie' - TMN gMarpamMmmsl - Kpyrosas (nupor);
autopct - 3agaeT NPOLEHT ANs KaX40ro cekTopa;
startangle 90 - ycTaHaBnMBaeT HavarbHbIW yron,
YTOObI YNyYLINTb BHELLUHUI BN, AMarpaMmbl;

colors - 3afaerT LBeTa CEKTOPOB;

Departments on Microbiological Street by the number of beds
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The color palette:
color=sns.cubehelix palette(start=2)

> Let 's build a pie chart based on the df_female dataframe -
by types of bonus cards for clinic female patients:

plt.figure(figsize=(8, 8))

df _female.groupby( ' 'bonus_card_type').size().plot(kind="pie’,
autopct="%1.1f%%",
startangle=909,
colors=sns.color_palette('pastel’)[0:10],

wedgeprops=dict(linewidth=2, edgecolor='black"))

axis('eq
Jtitle('S
.ylabel("")
.show()

1)
re of bonus cards by type in clinic female patients"')

The unknown parameters here are:

kind="pie"' -the chart type is circular (pie);

autopct - sets the percentage for each sector;
startangle 90 - sets the initial angle to improve the
appearance of the chart;

colors - sets the colors of the sectors;

wedgeprops - sets the border parameters for the chart. The
parameters are listed in the dictionary: dict:




wedgeprops - 3a4aeT napamMmeTpbl rpaHuL, ans gmarpamMmmbl.
[MapameTpbl nepevncnsaoTcs B crioBape: dict:
linewidth - TONWMWHA NNUHUN,
edgecolor - UBET NIMHUNY;
plt.axis ('equal') - paBHbIe pa3Mmepsbl MO OCAM,
no3BonsieT n3obpasnTb Kpyr, a He oBarn;
plt.ylabel ('") - ybupaeT noANUCb OCW y.

> [lo patadppenmy df_doctors MOCTPONTE KPYroByro
anarpamMmmy oTpaxkaroLLyto COOTHOLLEHNE YYEHbIX
cTeneHen y Bpaden KnmHnkn. OgopmuTe Kak Ha
PUCYHKE HUXeE.

Ratio degrees of doctors and candidates among academic degrees

doctor of medical sciences

candidate of medical sciences

[1ns 3agaHusa 3TUX UM CBOMX LIBETOB 0 Koaa AJs
NOCTPOEHNS AMarpaMmMbl HYXKHO CO34aTb NEPEMEHHYIO,

Hanpumep,
colors = | , ]

linewidth - line thickness,

edgecolor - line color;
plt.axis ('equal') -equal dimensions along the axes,
allows you to draw a circle, not an oval;
plt.ylabel ('') -removes the y-axis signature.

> Using the df_doctors dataframe, build a pie chart reflecting
the ratio of academic degrees
Arrange it as shown in the picture below.

Ratio degrees of doctors and candidates among academic degrees

doctor of medical sciences

candidate of medical sciences

To set these or your own colors before the code for building the

diagram, you need to create a variable, for example,
colors = | , ]

and then assign it to the corresponding chart parameter:

colors=colors,
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