NabopaTtopHas pa6ota Ne4 - Mogenu NnporHo3MpoBaHusi

Il dnHanbHOe 3apaHMe HaxXoAUTCS B KOHLe JOKYMEHTa.

YnpaxHeHue no Keras API Projectt
[JaHHble

Mbl 6yaem wucnonb3oBaTb nogMHOXecTBO Habopa panHbix LendingClub, nonydeHnHoro ¢ Kaggle:
https://www.kaggle.com/wordsforthewise/lending-club.

BHUMAHWE: He 3arpyxante nonHbin apxme no ccblnke! Mbl npegoctaBnsem crneumanbHyo BEPCUto
aToro cparnna, B KOTOPOW BaM NPeacTOUT BbINOMHUTL AOMONHUTENbHY0 06paboTky AaHHbIX. OpUrMHanbHbIN
ann He OyaeT COOTBETCTBOBATb MHCTPYKUMAM!

LendingClub — amepukaHckas nnatgopma ans ogHopaHroBoro kpeautosaHus (peer-to-peer lending),
pacnonoxeHHas B CaH-®paHuucko, KanndopHus. 3T1o Obin nepBbI CEpBUC, KOTOPbIV 3aperMcTpnpoBan CBou
npeanioxXeHms Kak LeHHble bymarm B Komuccunm no ueHHbiM Oymaram n 6upxkam (SEC) n npegoctasun
BO3MOXHOCTb BTOpuYHOM Toproenu 3anmamu. LendingClub saBnsetca kpynHenwen B mupe nnatdopmon
OOHOPaHroBOro KpeauTOBaHWS.

Hawa uenb

Mcnonb3yst uctopmyeckne gaHHble O BblAAHHbBIX KpeguTax M MHopMaLmMM O TOM, BEPHYI NN 3aeMLUMK
gonr (Mnu gedonTHYNMCA), MOXEM S Mbl MOCTPOUTL MOAENb, KOTOpasi MPeAcKaXeT BEPOATHOCTb BO3BpaTta
KpeguTta? OTO NO3BONUT Ham B OyaywleM oueHMBaTb HOBbIX KIIMEHTOB W ONpeaensTb, HACKONbKO BEPOSATHO,
YTO OHM MoracaT CBOW OOIT.

KonoHka "loan_status" cogepxnt MeTKun Knaccos.
O630p AaHHbIX

Ha Kaggle npeacraBneHo MHOXecTBO Habopos AaHHbIX LendingClub. 3aeck npeacTtasneHa
nHdOpMaLmMsa 0 JaHHOM KOHKPETHOM Habope AaHHbIX.

LoanStatNew Description

0 loan amnt The listed amount of the loan applied for by the borrower. If at some point in time, the credit department reduc_es the loan arrllounj‘ then it
- will be reflected in this value.

1 term The number of payments on the loan. Values are in months and can be either 36 or 60.
2 int_rate Interest Rate on the loan
3 installment The monthly payment owed by the borrower if the loan originates.
4 grade LC assigned loan grade
5 sub_grade LC assigned loan subgrade
6 emp_title The job title supplied by the Borrower when applying for the loan.*
7 emp_length Employment length in years. Possible values are between 0 and 10 where 0 means less than one year and 10 means ten or more years.
8 home_ownership The home ownership status provided by the borrower during registration or obtained from the credit report. Our val:ﬂeg;_;z:gg%%_\.;\g{,
9 annual_inc The self-reported annual income provided by the borrower during registration.
10 verification_status Indicates if income was verified by LC, not verified, or if the income source was verified
11 issue_d The month which the loan was funded
12 loan_status Current status of the loan
13 purpose A category provided by the barrower for the loan request.
14 title The loan title provided by the borrower
15 zip_code The first 3 numbers of the zip code provided by the borrower in the loan application.
16 addr_state The state provided by the barrower in the loan application
17 dti A ratio calculated using the borrower's total monthly debt payments on the total debt obligations, excluding mortgage and the requested LC

loan, divided by the borrower’s self-reported monthly income.

18 earliest_cr_line The month the borrower's earliest reported credit line was opened


https://www.kaggle.com/wordsforthewise/lending-club

19 open_acc The number of open credit lines in the borrower's credit file.

20 pub_rec Number of derogatory public records
21 revol_bal Total credit revolving balance
22 revol_util Revolving line utilization rate, or the amount of credit the borrower is using relative to all available revolving credit.
23 total_acc The total number of credit lines currently in the borrower's credit file
24 initial_list_status The initial listing status of the loan. Possible values are - W, F
25 application_type Indicates whether the loan is an individual application or a joint application with two co-borrowers
26 mort_acc Number of mortgage accounts.
27 pub_rec_bankruptcies Number of public record bankruptcies

UcxoaHbIn Kop,

MpumeyaHue: Mbl Takke npegocTaBnsaemM MHOPMaUUIO O XxapakTepUCTUKaxX AaHHbIX B panne . csv
ans ygobHoro npocmoTpa B Te4eHne BCero HoyToyka.

In [1]: dimport pandas as pd
In [2]: data_info = pd.read_csv('../DATA/lending_club_info.csv',index_col="LoanStatNew')

In [3]: print(data_info.loc[ 'revol_util']['Description’])

Revolving line utilization rate, or the amount of credit the borrower is using relative to all available rewvolving cre
dit.

In [4]: def feat_info(col_name):
print(data_info.loc[col_name][ 'Description’])
In [5]: feat_info('mort_acc")

Number of mortgage accounts.

3arpysKka AaHHbIX U Apyrve UMNopThbl

In [6]: import pandas as pd
import numpy as np
import matplotlib.pyplot as plt
import seaborn as sns

# might be needed depending on your version of Jupyter
%matplotlib inline

In [7]: df = pd.read_csv('../DATA/lending_club_loan_two.csv')

In [8]: df.info()

<class ‘pandas.core.frame.DataFrame’>
RangeIndex: 396830 entries, @ to 396029
Data columns (total 27 columns):

loan_amnt 396030 non-null float64
term 396630 non-null object
int_rate 396030 non-null float64
installment 396030 non-null floate4
grade 396030 non-null object
sub_grade 396030 non-null object
emp_title 373183 non-null object
emp_length 377729 non-null object
home_ownership 396038 non-null object
annual_inc 396030 non-null float64
verification_status 396030 non-null object
issue_d 396030 non-null object
loan_status 396038 non-null object
purpose 396030 non-null object
title 394275 non-null object
dti 396030 non-null float64
earliest_cr_line 396038 non-null object
open_acc 396030 non-null float6é4
pub_rec 396030 non-null float64
revol_bal 396030 non-null floate4
revol_util 395754 non-null float64
total_acc 396030 non-null float64
initial_list_status 396030 non-null object
application_type 396038 non-null object
mort_acc 358235 non-null float64
pub_rec_bankruptcies 395495 non-null float64
address 396030 non-null object

dtypes: float64(12), object(15)
memory usage: 81.6+ MB



3apaum npoekTa

BbinonHute cneayowme 3aganuns! imente B BuAy, 4To 06bIMHO €CTb HECKOMBbKO CNOCO60B BbIMOMHUTD
3agadvy. HacnaxganTteck npoueccom!

Paspen 1: UccnepgoBaTenbCKun aHanu3 AaHHbIX

O6u4aﬂ uesnb: INoHATL, Kakne nepemMeHHble BaXHbl, MPOCMOTPETL CBOAHYIO CTATUCTUKY U
BU3yanmn3npoBaTb AaHHbIE.

3adaHue: MNockonbky Mbl Byaem nbiTatbCa Npeackasate Loan_status, cospanTe countplot, kak
MoKa3aHo HMXe.

In [9]: # CODE HERE

In [1@]:

Out[1@]: <matplotlib.axes._subplots.AxesSubplot at @x287932022c8>
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3apaHue: Cosgavite ructorpammy ansi ctonébua loan_amnt.
In [11]: # CODE HERE

In [12]:

out[12]: (@, 45000)
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3apaHue: I/lccne/:l,yVITe Koppenauno mexay HenpepbiBHbIMU NepeMeHHbIMN. PaccuuTtanTe
Koppenauno Mmexagy BCeMun YncrnosbiMn nepemMeHHbIMU, NCNoJNb3yAa MEeTo .Corr().
In [13]: # CODE HERE
In [14]:
Out[14]: loan_amnt  int_rate installment annual_inc dti open_acc pub_rec revol_bal revol_util total_acc mort_acc pul
loan_amnt 1.000000 0.168921 0.953929 0.336887 0.016636 0.198556 -0.077779 0.328320 0.099911 0.223886 0.222315
int_rate  0.168921 1.000000 0.162758  -0.056771 0.079038 0.011649 0.060986 -0.011280 0.293659 -0.036404 -0.082583
installment  0.953929 0.162758 1.000000 0.330381 0.015786 0.188973 -0.067892 0.316455 0.123915 0.202430 0.193694
annual_inc 0.336887 -0.056771 0.330381 1.000000 -0.081685 0.136150 -0.013720 0.299773 0027871 0.193023 0.236320
dti 0.018636 0.079038 0.015786  -0.081685 1.000000 0.136181 -0.017639 0.063571 0.088375 0.102128 -0.025439
open_acc 0.198556 0.011649 0.188973 0.136150 0.136181 1.000000 -0.018392 0.221192 -0.131420 0.680728 0.109205
pub_rec -0.077779 0.060986 -0.067892 -0.013720 -0.017639 -0.018392 1.000000 -0.101664 -0.075910 0.019723 0.011652
revol_bal 0.328320 -0.011280 0.316455 0.299773 0.063571 0.221192 -0.101664 1.000000 0.226346 0.191616 0.194925
revol_util 0.099911  0.293659 0.123915 0.027871 0.088375 -0.131420 -0.075910 0.226346 1.000000 -0.104273 0.007514
total_acc  0.223886 -0.036404 0.202430 0.193023 0.102128 0.680728 0.019723 0.191616 -0.104273 1.000000 0.381072
mort_acc 0222315 -0.082583 0.193694 0.236320 -0.025439 0109205 0.011552 0.194925 0.007514 0.381072 1.000000
pub_rec_bankruptcies -0.106539 0.057450  -0.098628  -0.050162 -0.014558 -0.027732 0.699408 -0.124532 -0.086751 0.042035 0.027239

4 T —————.

3apaHue: BusyanumanpyitTte 370 C MOMOLLBIO TENMOBOWN KapThl. B 3aBMCUMMOCTM OT Ballel Bepcum

matplotlib, Bo3MoXxxHO, NnoTpebyeTcsa Bpy4YHYHO HACTPOUTL OTOBpaxeHue.

e Hdopmaums 0 TENNOBbIX kKapTax
e [lomoLb NO M3MEHEHMIO pa3mepa:

https://stackoverflow.com/questions/56942670/first-and-last-row-cut-in-half-of-heatmap-plot

In [15]: # CODE HERE

In [16]:

out[16]: (10, @)
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https://stackoverflow.com/questions/56942670/matplotlib-seaborn-first-and-last-row-cut-in-half-of-heatmap-plot

3apaHue: Bbl MOrnu 3aMeTUTb NOYTU naeanbHyo Koppensauuio ¢ npusHakom "installment”. Mccneaynte
3TOT Npu3Hak nogpobHee. BoiBegnTe nx onvcaHnsi 1 NOCTPONTE Anarpammy paccesHus. JlorndHa nu ata
B3aMMoCBA3b? CunTaeTe Nu Bbl, YTO 34eCb ecTb AybnnpoBaHme nHgopmaunn?

In [17]: # CODE HERE

In [18]:
The monthly payment owed by the borrower if the loan originates.
In [19]:

The listed amount of the loan applied for by the borrower. If at some point in time, the credit department reduces the
loan amount, then it will be reflected in this value.

In [28]:

Out[28]: «<matplotlib.axes._ subplots.AxesSubplot at @x20798826f48>
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3apanue: Cosgante boxplot, nokasbiBarowmin B3aMMocBs3b Mexay loan_status u cymmon 3anma.

In [21]: # CODE HERE

In [22]:

Out[22]: <matplotlib.axes._subplots.AxesSubplot at @x28798056c48>
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3aAaHMe: PaccuuTtante CBOAHYKO CTaTUCTUKY OANA CyMMbI 3a|7|Ma, crpynnmMpoBaHHyH Nno Ioan_status.
In [23]: # CODE HERE
In [24]:

out[24]: count mean std  min  25% 50% 75% max

loan_status

Charged Off 77673.0 15126.300967 8505.090557 1000.0 8525.0 14000.0 20000.0 40000.0
Fully Paid 318357.0 13866.878771 8302.319699 500.0 7500.0 12000.0 19225.0 40000.0

3apaHue: Viccnegynte ctonbubl Grade u SubGrade, kotopble LendingClub ncnonb3yeTt ans oueHku
KpeaouToB. Kakne BO3MOXHbIE YHUKANbHbIE 3HAYEHUS CYLLECTBYIOT?



In [27]:

Out[27]: ['A1l',
"A2',
'A3',
‘A4,
"AS',
‘B1',
'B2',
‘B3,
'B4",
'BS',
c1,
2,
'3,
'c4',
'cs',
‘D1,
‘D2,
‘D3,
‘D4’ ,
D5,
"E1',
"E2°,
"E3',
"E4",
"ES',

In [25]: # CODE HERE
In [26]:
Out[26]: ['A*, 'B', 'C', 'D", 'E', 'F', 'G']
3apaHue: Cospgante countplot gnst Grade. YcraHoBuTe napameTp hue paBHbIM loan_status.
In [ ]: |# CODE HERE

In [28]:

Out[28]: <matplotlib.axes._subplots.AxesSubplot at @x2e78fe79acs>
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3apaHue: NoctponTte countplot ans SubGrade. BoamoxHo, noTpebyeTca nameHuTb pasmep rpaduka.

e WNHdopmaums o countplot
e VIameHeHune nopsgka ocn X



In [29]: #CODE HERE

In [3@]:

Out[3@]: <matplotlib.axes._subplots.AxesSubplot at ©x20798504288>
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In [31]: # CODE HERE

In [32]:

Out[32]: <matplotlib.axes. subplots.AxesSubplot at @x28798359688>

loan_status
Fully Paid
20000 Charged Off
15000
e
=
8
10000
5000 4
1] T T

N S e e e e e N B S T LR S e e e e e e e e e S e
Al A2 A3 A4 A5 BLB2B3IBABSCI 2 C3C4C5DID2D3 D4D5 EL E2 E3 E4 ES F1 F2 F3 F4 F5 Gl G2 G3 G4 G5
sub_grade

3apaHue: NMoxoxe, yto SubGrade F n G pegko Bbinnadusarotcs. NsonupyinTte ux n cosgante countplot
Tonbko ansa atux SubGrade.

In [33]: |# CODE HERE

In [34]:

Out[34]: <matplotlib.axes._subplots.AxesSubplot at @x28795ef7a88>
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3A0AHME: CospganTte HoBbI cTonbew ¢ HasBaHneM ' loan_repaid', koTopbl Byget cogepxatb 1,
ecnu ctatyc kpeauta 6bin "Fully Paid", n 0, ecnn "Charged Off".



3AOAHMUE - BbI3OB: (O6pamume sHuMaHue, amo CriI0XKHO, HO MOXHO cOernams 8 00HOU cmpoke!)
CospgainTe cTonb4yatyo anarpaMmmy, NOKasbiBatoLLY0 KOPPENSLUMIO YACTIOBbLIX MPU3HAKOB C HOBbIM CTONOLOM

loan_repaid.

Paspnen 2: Npepo6paboTka AaHHbIX

Llenu pasgena: Yoanutb Unu 3anonHUTb OTCYTCTBYIOLLIME AaHHbIE. YOanUTb HEHY)XXHbIE UMK
noBTopsitoLLmecs npusHakn. MNpeobpasoBaTb KaTeropmarnbHble CTPOKOBbLIE NMPU3HAKN B (PUKTUBHbIE
NnepeMeHHbIe.

OTcyTcTBYyOLWME AaHHbIE

[aeawnTte nccnegyem ctonbubl C OTCYTCTBYHOLWMMN AaHHBIMU. Mbl ncnonb3yem pasnuyHbie akTopsbl,
4yTObbI pewwnTb, ByayT N1 OHM NOME3HbI, U ONpeaennTb, cneayert N X OCTaBUTb, YAanuUTb UK 3anNOSNTHUTB.

3AOAHME: Kakoea gnvHa gatadpenma?
In [42]: # CODE HERE

In [43]:

Out[43]: 396030

3AOAHME: Cospante Series, oTobpaxatowmin obLiee KonmyecTBO NPONyLLEHHbIX 3Ha4YEHUIN B
Ka)kgom ctonoue.

In [44]: # CODE HERE

In [45]:

Out[45]: loan_amnt @
term e
int_rate 2]
installment [
grade 2]
sub_grade [

emp_title 22927

emp_length 18301

home_ownership 5]

annual_inc

verification_status

issue_d

loan_status

purpose

title 175

dti

earliest_cr_line

open_acc

pub_rec

revol bal

revol_util

total_acc

initial_list_status

application_type

mort_acc

pub_rec_bankruptcies

address

loan_repaid

dtype: inte4
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3AOAHME: MpeobpasyinTte aTOT Series B NPOLEHTHOE OTHOLEHne k obwemy DataF rame.

In [46]: # CODE HERE

In [47]:

Out[47]: loan_amnt ©.000000
term @.000000
int_rate ©.0600008
installment @.000000
grade 8.000000
sub_grade 6.600000
emp_title 5.789208
emp_length 4,621115
home_ownership 8.600000
annual_inc ©.000000
verification_status 8.0600000
issue_d ©.000000
loan_status ©.000000
purpose ©.0600000
title 8.443148
dti @.060000
earliest _cr_line ©.0000800
open_acc ©.0600000
pub_rec ©.000000
revol_bal @.600000
revol_util 8.069692
total_acc @.600000
initial list status @.000000
application_type ©@.600000
mort_acc 9.543469
pub_rec_bankruptcies 8.135891
address ©.000000
loan_repaid 6.600000

dtype: float6d

3ADAHME: [Jasante nccnegyem emp_title n emp_length, 4Tobbl ONpeaennTb, MOXHO N UX
yoanuTb. BeiBeanTte nHdopMaumio o Hux, ncnonbaysa yHkumio feat_info() ns Hayana atoro HoyTGyka.

In [48]: # CODE HERE

In [49]:

The job title supplied by the Borrower when applying for the loan.*

Employment length in years. Possible values are between © and 1@ where © means less than one year and 16 means ten or
more years.

3AOAHMUE: CkonbKo yHMKanbHbIX Ha3BaHUn pabodnx JOMKHOCTEN CyLLeCcTByeT?

In [5@]: # CODE HERE

In [51]:

out[51]: 173185

In [52]:

Out[52]: Teacher 4389
Manager 4258
Registered Nurse 1856
RN 1846
Supervisor 1838
mechanic/lead 1
SUPV. MECHINE SHOP 1
Mcced 1
Dr. Dennis Norkiewicz DDS 1
bernie little distributing llc 1

Name: emp_title, Length: 173185, dtype: int64



3A0AHME: B peanbHOCTU CMMLIKOM MHOIO YHUKANbHbIX HA3BaHWA AOMKHOCTEN, YTOObI NblTaTbCA
npeobpasoBatb KX B (pMKTMBHbIE NepeMeHHble. [JaBante yganum ctonbeu emp_title.

In [53]: # CODE HERE

In [54]:

3AD0AHME: MocTtponTe rpaduk pacnpegenexms (countplot) gna ctonbua emp_length.
Bbi3oB: OTCOpTUpYINTE 3HAYEHUS B NPaBUTbHOM MopsiaKe.

In [55]: # CODE HERE

In [56]:

Out[56]: ['1 year',
‘16+ years',
"2 years',
'3 years',
‘4 years'
'S years'
'6 years'
"7 years'
'8 years'
'9 years'
‘< 1 year

v

]

In [57]:

In [58]:

Out[58]: <matplotlib.axes. subplots.AxesSubplot at @x2079ceedf48>
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3ADAHME: MocTtponTe countplot ¢ pasgenennem no orteHky (hue) mexay ctatycamm "MonHOCTbIO
norawer" (Fully Paid)wu "Cnucan" (Charged Off).

In [59]: # CODE HERE

In [608]:

Out[66]: <matplotlib.axes._subplots.AxesSubplot at @x2@797fc6f48>

100000 loan_status
= Fully Paid
BN Charged Off
80000

60000

‘cunt

40000

20000

<lyear 1year 2years 3years 4years Syears 6years Tyears Byears 9years 10+ years
emp_length



Challenge 3SA0AHMUE:

3T0T rpachuk He faeT Ham NOSIHON MHApoPMaLMK O TOM, CYLLECTBYET N CUMbHAs CBSI3b MEXAyY
NPOAOIKMUTENBHOCTLIO 3aHaTocTh (employment length) mn ctatycom cnucanus (charged off).
Ham Heo6xoamMmMo onpeaenuTb NPOLEHT CMINCAHHBIX KPEAUTOB B KAXO0W KAaTEropum, YTobbl MOHATb, kakas
[0Ns Nofen B Kaxxaon KaTeropum 3aHATOCTU He BbinnaTuna 3aem.

CyLecTByeT MHOXeCTBO CNocoboB co3faHusa aTon Series.
Mocne ee co3gaHns nonpobyinTe BU3yanu3mpoBaTb ee ¢ nomolubio bar plot (ccbinka).

OTO MOXeT BbITb HENPOCTO, MO3TOMY 0OpaTUTECH K PELLEHNSIM, €CNW 3aCTPSHETE Ha CO34aHUN 3TOM
Series.

In [61]: |# CODE HERE
In [62]:
In [63]:
In [64]:

In [65]:

Out[65]: emp_length

1 year 9.248649
10+ years 9.225770
2 years 09.239560
3 years ©.242593
4 years 9.238213
5 years 9.237911
6 years 9.233341
7 years 9.241887
8 years 9.249625
9 years 09.250735
< 1 year 9.260830
Name: loan_status, dtype: floats4

In [66]:

Out[e6]: <matplotlib.axes._subplots.AxesSubplot at @x20798297d88>

0.25 4

0.20 4

0.15

0104

0.05

000 -

1 year
10+ years
2 years
3 years
4 years
5 years
6 years
7 years
B years
9 years
< 1 year

emp_length

3AOAHMUE: YposeHb cnucannii (charge off rates) npakTMyeckm oauHaKkoB BO BCEX KaTeropusix
NPOAOIPKUTENBHOCTN 3aHATOCTU. YaanuTte ctonbeuy emp_length.

In [67]: # CODE HERE

In [68]:



3AOAHMUE: MNpoeepste DataF rame, 4Tobbl yBUAETh, Kakue cTonbubl npuaHakos (feature
columns) Bce ewe cogepxat NponyLieHHbIE AaHHbIE.

In [ ]:

In [69]:

Out[69]: loan_amnt
term
int_rate
installment
grade
sub_grade
home_ownership
annual_inc
verification_status
issue_d
loan_status
purpose
title 175
dti
earliest_cr_line
open_acc
pub_rec
revol bal
revol_util
total_acc
initial_list_status
application_type

]
~
OO0 000UV 0O0000 0000 ®

mort_acc 37795
pub_rec_bankruptcies 535
address 2]
loan_repaid 2]

dtype: ints4

3A[0AYA: CpaBHute ctonbupl title n purpose. 310 aybnupytowwasca nHpopmauma?

In [7@]: # CODE HERE

In [71]:
out[71]: e vacation
1 debt consolidation
2 credit_card
3 credit_card
4 credit_card
5 debt_consolidation
6 home_improvement
7 credit_card
8 debt_consolidation
9 debt_consolidation
Name: purpose, dtype: object

In [72]: df['title’'].head(1@)
out[72]: @ Vacation
1 Debt consolidation
2 Credit card refinancing
3 Credit card refinancing
4 Credit Card Refinance
5 Debt consolidation
6 Home improvement
7 No More Credit Cards
8 Debt consolidation
9 Debt Consolidation
Name: title, dtype: object

3A[0AYA: Ctonbey title — aTo NpocTO TEKCTOBAs nogkareropus/onucaHme ctonbua purpose.
Ypanute title.



In [73]: # CODE HERE

In [74]:

NMPUMEYAHME: 310 ogHa M3 caMbix CNOXHbIX YacTen npoekta! ObpaTntech K BUOEO C peELLEHNAMN,
€CN1 BaM Hy>XHa NMOMOLLb, U1 cBOBOAHO 3anonHanTe/yganante nponyLieHHble 3Ha4yeHnsa B mort_acc Ha
CBOE yCcMOTpeHue! 3aecb Mbl UCNOMb3yeM OYeHb creunuyeckmin Noaxoa.

3AAYA: Y3HanTe, 4YTO NpeacTaBnsieT cobon xapakrepuctmka mort_acc.
In [75]: # CODE HERE

In [76]:

Number of mortgage accounts.

3A0AYA: Cospante value_counts gna ctonbua mort_acc.
In [77]: # CODE HERE

In [78]:
out[78]: 139777
60416
49948
38049
27887
18194
11069
6052
3121
1656
865
479
264
146
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34 1
Name: mort_acc, dtype: inté4

3AOAYA: CywecTByeT MHOXECTBO crnocoboB 06paboTkM OTCYTCTBYOLLMX AaHHbIX. MOXHO nonbiTaTbes
co3gaTtb NPOCTYH0 MoAenb ANst UX 3anofHeHUsl, Hanpumep NMHERHY MOAESb, MOXHO NPOCTO 3anoSIHNTL UX Ha
OCHOBE CpefHero 3Ha4yeHusa Apyrnx cTonbuos, a MOXHO Aaxe pa3butb cTonbupbl Ha KaTeropmm 1 3atem 3agaTb
NaN kak otaenbHyto kateropuio. Het 100% npasunsHoro nogxoga! [laBanTte paccMoTpum gpyrne ctonbubl,

4yTOObI onpenennTb, KaKow 13 HMX Hanbornee cUNbHO KoppenupyeTt c mort_acc.

In [ ]:



In [79]:

Correlation with the mort_acc column

Out[79]: int_rate -9.082583
dti -9.025439
revol_util 0.0@7514
pub_rec 0.011552
pub_rec_bankruptcies 0.827235
loan_repaid 9.073111
open_acc 0.189205
installment 0.193694
revol_bal 0.194925
loan_amnt 9.222315
annual inc ©.236320
total_acc 9.381072
mort_acc 1.000000

Name: mort_acc, dtype: floate4

3AAYA: Noxoxe, 4To npusHak total_acc koppenupyet ¢ mort_acc, 4yto normyHo! [Jasante
nonpobyem 3anofHUTb NPONYLLEHHbIe 3HaYeHUsi ¢ nomollbo metoga fillna( ). Mbl crpynnupyem
DataFrame no total_acc u BbldMcnum cpegHee 3HavyeHne mort_acc ang Kaxgoro yHUKanbHoro

total_acc.
In[ ]:

In [8@]:
Mean of mort_acc column per total_acc

Out[8e]: total_acc
2.8 0.000000
3.8 0.852023
4.0 0.066743
5.8 9.183289
6.8 9.151293
124.9 1.000000
129.9 1.0600600
135.0 3.000000
150.0 2.000000
151.8 0.000000
Name: mort_acc, Length: 118, dtype: floate4d

3anonHum oTcyTCTBYIOLWME 3Ha4YeHMsa mort_acc Ha ocHoBe ux total_acc 3HaveHusa. Ecnn mort_acc
OTCYTCTBYET, TO Mbl 3aMOSIHAM 3TO 3HaYeHWe cpeaHUM 3HadeHneM, cooTBeTCTByoWwuM total_acc n3 paHee
co3gaHHoro Hamm Series. 3TO BKIKOYaET mMcnornb3oBaHne metoaa .apply() ¢ osymsa cronbuamu. O3HakoMbTECH
CO CCbINIKOM HWXe ANS NoNyYeHUs A0NOMHUTENBHON MHOpMauun UM NpocMoTpuTe oby4yatoLlee
BNOEO/HOYTOYK.

MNMonesHas ccbinka:

In [81]: # CODE HERE

In [82]:

In [83]:

outl23]: e.e

In [84]:

In [85]:


https://stackoverflow.com/questions/13331698/how-to-apply-a-function-to-two-columns-of-pandas-dataframe
https://stackoverflow.com/questions/13331698/how-to-apply-a-function-to-two-columns-of-pandas-dataframe

In [86]:

Out[86]: loan_amnt
term
int_rate
installment
grade
sub_grade
home_ownership
annual_inc
verification_status
issue_d
loan_status
purpose
dti
earliest_cr_line
open_acc
pub_rec
revol_bal
revol_util
total_acc
initial_list_status
application_type
mort_acc
pub_rec_bankruptcies
address
loan_repaid
dtype: int64
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3A[0AYA: B cton6uax revol_util u pub_rec_bankruptcies umetotcs nponyLieHHbIe 3HAa4YEeHUSA, HO UX
nons cocraenset meHee 0,5% oT 0bwero o6bema gaHHbIX. Yoanute CTPOKM C NPONYLLEHHBbIMU 3HAYEHUSMU B
3TMX cTonbuax ¢ nomousio dropnal).

In [87]: # CODE HERE
In [88]:

In [89]:

Out[89]: loan_amnt
term
int_rate
installment
grade
sub_grade
home_ownership
annual_inc
verification_status
issue_d
loan_status
purpase
dti
earliest_cr_line
open_acc
pub_rec
revol_bal
revol_util
total_acc

D000

D000 0000

KaTteropuanbHbie nepeMeHHble U PUKTUBHbIE (dummy) nepemMeHHble

Mbl 3akoHUMIIM paboTy ¢ NponyLeHHbIMU OaHHbIMK! Tenepb Ham HYXHO obpaboTaTb CTPOKOBbIE
3Ha4YeHus B KaTeropmanbHbIX cTonbuax.

3AAYA: BriBeanTe CnMcoK BCEX CTONMOLIOB, KOTOPbIE B HACTOSILLEE BPEMS HE SABISAIOTCSA YNCITOBbLIMM.
MonesHas ccbinka:

In [9@]: # CODE HERE


https://stackoverflow.com/questions/22470690/get-list-of-pandas-dataframe-columns-based-on-data-type
https://stackoverflow.com/questions/22470690/get-list-of-pandas-dataframe-columns-based-on-data-type

In [91]:

Out[91]: Index(['term', 'grade', 'sub_grade', 'home_ownership', ‘verification_status’,
'issue_d', 'loan_status', 'purpose’, 'earliest_cr_line’,
‘initial_list_status', ‘application_type', 'address'],

dtype="object")

NMpeoGpa3oBaHue nepemeHHoOM term

3A[0AYA: NMpeobpasyinte nepemeHHyto term B LenovmMcneHHbIn Tun gaHHblx (36 unu 60 mecsaues) ¢
nomolubto . apply () nim .map().

In [92]: # CODE HERE

In [93]:

Out[93]: 36 months 301247
6@ months 93972
Name: term, dtype: int64

In [94]:

YpaneHne nepemMeHHoun grade
3AAYA: lNepemeHHas grade yxe BKNoveHa B sub_grade, noaTomy NpocTo yganute grade.

In [95]: # CODE HERE

In [96]:

3AAYA: lNpeobpasynte subgrade B GMKTUBHBIE NEPEMEHHbIE U A06ABLTE UX B UCXOAHBIV
DataFrame. He 3abyabte yoanutbe opurHaneHbin ctonbel, subgrade n yctaHoBuTb drop_first=True B
get_dummies().

In [97]: # CODE HERE
In [98]:
In [99]:

In [100]:

Out[168]: Index(['loan_amnt', 'term', 'int_rate', 'installment', 'home_ownership',
‘annual_inc®, ‘verification_status', ‘issue_d', 'loan_status’,
'purpose', 'dti', 'earliest_cr_line', 'open_acc', 'pub_rec',
'revol_bal', 'revol_util', 'total_acc®', 'initial_list_status',
'application_type', 'mort_acc’, 'pub_rec_bankruptcies', 'address’,
‘loan_repaid®, 'A2', 'A3', 'A4', 'As', 'B1', 'B2', 'B3', 'B4', 'B5’,
‘e, 'c2', 'c3', 'c4', 'cs', 'D1', 'D2', 'D3', 'D4', 'D5', 'E1', 'E2',
'E3*, 'E4', 'E5', 'F1', 'F2', 'F3', 'F4', 'F5', 'Gl', 'G2"', 'G3', 'G4',
'G3"],
dtype="object')

In [101]:

Out[161]: Index(['home_ownership', 'verification_status', 'issue_d', 'loan_status',
'purpose’, ‘earliest_cr_line', 'initial_list_status’,
‘application_type', 'address'],

dtype="object")

O6paboTtka nepemeHHbIx verification_status, application_type, initial_list_status, purpose



3A[NAYA: NMpeobpasynte ctonbubl verification_status, application_type, initial_list_status, purpose B
PUKTUBHbIE NEepeMeHHble U obaBbTe nx B ncxogHbi DataFrame. YctaHoBuTe drop_first=True n yganute
NCcXoaHble cTonbubl.

In [102]: # CODE HERE
In [183]:

In [ ]:

AHanus nepemeHHon home_ownership
3A[0AYA: NMpoBepbTe KONMYECTBO YHUKANbHbLIX 3Ha4YeH B home_ownership ¢ nomoLbto
value_counts().

In [1e4]: #CODE HERE

In [1@5]:

Out[1@5]: MORTGAGE 198022

RENT 159395
OWN 37660
OTHER 11@
NONE 29
ANY 3

Name: home_ownership, dtype: int64

3A[0AYA: NMpeobpasynte home_ownership B UKTMBHbIE NEPEMEHHBIE, HO CHadyana 3ameHnTte NONE
n ANY Ha OTHER, 4to6bl octanock Tonbko 4 kateropun: MORTGAGE, RENT, OWN, OTHER. 3atem
nobasbTe nx B ucxogHbli DataFrame, yctaHoBumB drop_first=True v yganve ncxogHoii ctonteu,

In [1@6]: #CODE HERE

In [187]:

address

3A0AYA: [JagainTe co3gaamm HoBLIV cTonbel zip_code, KOTOPbLIN U3BMNEYET MNOYTOBLIN UHOEKC U3
ctonbua address B Habope OaHHbIX.

In [1@8]: #CODE HERE
In [109]:
3A[0AYA: NMpeobpasyiTe HoBbIN cTonbew zip_code B pmkTUBHBLIE (dUMMy) NepeMeHHbIe C

nomMoulbto pandas. O6beanHuTe pesynbTaT C UCXOAHBIMU AaHHLIMU U yAanuMTe opurMHarnbHble cTonoubl
zip_code n address.

In [ ]:

In [11@]:

issue_d

3AAYA: D10 npMBeaeT K yTedke AaHHbIX, Tak Kak Npy 0bydeHnn Mogenu Mbl 3apaHee He 3HaeM,

Oyaet nu BblaaH 3aiiM. TeopeTUYECKN, Y HaC He J0MKHO ObiTb cTonbua issue_date, noaTomy yaanuTe aToT
npusHak.



In [111]: #CODE HERE

In [112]:

earliest_cr_line

SAOAYA: OT0T npusHak NpeacTaBnsieT cobom NCTOPUYECKYHO METKY BpeMeHu. N3BneknTe rog, U3 aTtoro
npusHaka, ncnonb3ysa dyHkumto .apply, 3aTeM npeobpasynTe ero B YACNOBOW NpuU3HaK. 3anuimte HOBOE
3HadeHue B cTtonbel earliest_cr_year. NMocne atoro yganute npusHak earliest_cr_line.

In [113]: #CODE HERE
In [114]:

In [115]:

Out[115]: Index(['loan_status'], dtype='object')

Train Test Split
3AOAYA: MimnoptupynTe train_test_split n3 sklearn.

In [116]:

3AOAYA: YoanuTe ctonbeu load_status, KoTopbIn Mbl co34anu paHee, Tak kak aTto gybnukart ctonbua
loan_repaid. Mbl 6yaem ncnonb3oBath loan_repaid, Tak Kak OH yxxe npeactasneH B Buge O n 1.

In [1]: # CODE HERE
In [118]:
3AAYA: YcTaHOBUTE NEpeEMEHHbIE X 'y B .values npM3HaKkoB U METOK.
In [119]: #CODE HERE

In [128]:

HEOBA3ATEJIbHO

Bbi6opka AaHHbIX ANSA YCKOpPeHUs oby4yeHus

HEOBA3ATEINDBbHO: /cnonbayite .sample( ) ans Bbibopa noasbibopku n3 490K+ 3anucei, 4tobbl
COKpaTUTb BpeMS 00y4eHuUs.

HacTtosTensHO pekomeHayeTcs Anst KOMMbTEPOB ¢ ManbiM o6bemom RAM vnu ecnu Bbl He
ncrnonb3yete GPU.

In [121]: # df = df.sample(frac=0.1,random_state=101)
print(len(df))

395219

3AOAHME: BrinonHute pasbneHne AaHHbIX Ha TPEHUPOBOYHBIN U TECTOBLIN Habop (train/test
split)c test_size=0.2 1 random_state=101.



In [122]: #CODE HERE

In [123]:

Hopmanusauunsa gaHHbIX

3ADAHME: Vcnonb3ynte MinMaxScaler ans Hopmanu3auum gaHHbix X_train mn X_test.
MNMoMHWTe, 4TO Mbl HE JOMKHBI AoMycKaTb yTedkn AaHHbIX (data leakage) us TectoBoro Habopa, noatomy
noaroHky (fit) BbinonHsiem Tonbko Ha X_train.

In [124]: # CODE HERE
In [125]:
In [126]:
In [127]:

In [128]:

Co3pgaHue moaenu

3AOAHME: 3anyctuTe s4enky HUXe, 4TOObl MNopTUPOBaTh HeobxoamMble PyHKUMK Keras.

In [129]: dimport tensorflow as tf
from tensaorflow.keras.models import Sequential
from tensorflow.keras.layers import Dense,Dropout

3AOAHMUE: MocTponiTe nocnegosaTtenbHyto Mogenbs (Sequential), kotopasa 6ygeTt obyyaTbcs Ha
AaHHbIX. Y Bac eCTb HeOrpaHM4eHHble BO3MOXHOCTU, HO BOT NPEASIOKEHHOE peLleHue:
Mogenb ¢ apxuTtekTypon 78 — 39 — 19 — 1 BbIXOQHOW HENPOH.

HononHutensHo: Nccneaynte nobasnexme cnoes Dropout:
e Dropout layers

e Wikipedia: Dropout (HenpoceTtn) https://en.wikipedia.org/wiki/Dilution (neural networks
e [logpobHoe obbsAcHeHne Dropout

In [13@]: # CODE HERE
model = Sequential()

# Choose whatever number of Layers/neurons you want.

# https://stats.stackexchange.com/questions/181/how-to-choose-the-number-of-hidden-Llayers-and-nodes-in-a-feedforward-ne

# Remember to compile()

In [131]:

3AOAHUE: O6byunte Mmogenb Ha TPEHMPOBOYHbLIX AaHHbLIX HE MeHee 25 anox.

Takke no6aBbTe BanuaaLMoOHHbIe AaHHbIe 4N NoCneayoLLen BU3yanmsawmm.


https://en.wikipedia.org/wiki/Dropout_(neural_networks)

JononHntenbHO: MOXHO 3aaaTtb batch_size=256.

3AAAHUE (HEOBA3ATEJIIbHO): CoxpaHuTe Bawy Mogernb.

In [134]:

In [135]:

In [136]:

Pasgen 3: OueHka Nnpou3BoOAUTENILHOCTU MOAENU.

In [133]:

Qut[133]:

In [132]:

# CODE HERE

Train on 316175 samples, validate on 79844 samples

Epoch 1/25
316175/316175
Epoch 2/25
316175/316175
Epoch 3/25
316175/316175
Epoch 4/25
316175/316175
Epoch 5/25
316175/316175
Epoch 6/25
316175/316175
Epoch 7/25
316175/316175
Epoch 8/25
316175/316175
Epoch 9/25
316175/316175
Epoch 18/25
316175/316175
Epoch 11/25
316175/316175
Epoch 12/25
316175/316175
Epoch 13/25
316175/316175
Epoch 14/25
316175/316175
Epoch 15/25
316175/316175
Epoch 16/25
316175/316175
Epoch 17/25
316175/316175
Epoch 18/25
316175/316175
Epoch 19/25
316175/316175
Epoch 28/25
316175/316175
Epoch 21/25
316175/316175
Epoch 22/25
316175/316175
Epoch 23/25
316175/316175
Epoch 24/25
316175/316175
Epoch 25/25
316175/316175

[==

=<

[

]

[ ]
[ ]
[ ]
(== =]

4s 13us/sample
35 1@us/sample
3s 18us/sample
3s 18us/sample
3s 10@us/sample
3s 10us/sample
3s 10us/sample
3s 10us/sample
3s 18us/sample
3s 10us/sample
3s 1@us/sample
35 1@us/sample
3s 1@us/sample
3s 10us/sample
3s 10us/sample
3s 18us/sample
3s 18us/sample
35 10us/sample
3s 18us/sample
3s 1@us/sample
3s 1l@us/sample
3s 18us/sample
35 18us/sample
3s 10us/sample

3s 11us/sample

<tensorflow.python.keras.callbacks.History at @x20a2a8474c8>

# CODE HERE

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

.2959

.2652

.2628

.2613

.2609

.2603

.2600

.2595

.2593

.2589

.2588

.2584

.2581

.2580

.2580

.2574

.2575

.2573

.2572

.2567

.2569

.2565

.2564

.2561

.2568

val_loss:
val_loss:
val_loss:
val_loss:
val_loss:
val_loss:
val_loss:
val_loss:
val_loss:
val_loss:
val_loss:
val_loss:
val_loss:
val_loss:
val_loss:
val loss:
val_loss:
val_loss:
val_loss:
val_loss:
val_loss:
val_loss:
val_loss:
val_loss:

val_loss:

. 2652

2643

.2626

.2621

2621

.2618

. 2616

.2616

.2628

. 2609

.2613

. 2687

. 2613

. 2605

. 2607

. 2609

. 2686

.2614

.2611

. 2606

. 2606

. 2608

2612

. 2609

.2612



3ALOAHME: MocTtponTe rpaduk cpaBHEHNSI NOTEPb HA BannAauMOHHbIX AaHHbIX M NOTEPb Ha 0by4vatoLLen
BblOOpKE.

In [137]: # CODE HERE

In [138]:

In [139]:

Out[139]: <matplotlib.axes._subplots.AxesSubplot at @x20a2cf62f48>

0.295 — loss

val_loss
0.290 -
0.285
0.280
0.275
0.270
0.265

0.260 K’\

0.255

0 5 10 15 0
3AOAHME: Cosznainte npeackasaHnsa Ans TectoBoro Habopa X_test v otobpasnte oT4yeT O

knaccndukaumm (classification report) m matpuuy owmnbok (confusion matrix)ans X_test.

In [14@]: # CODE HERE

In [141]:
In [142]:
In [143]:

precision recall fl-score support

] 8.99 6.44 9.61 15658

1 8.88 1.00 8.93 63386

accuracy 0.89 79044

macro avg .93 8.72 8.77 79044

weighted avg .98 8.89 8.87 79844
In [144]:

out[144]: array([[ 6850, 8808],
[ 1@, 63286]], dtype=int64)

3AOAHME: Vicxoasa 13 nHpopmaumm o KNMEHTE HUXKe, Bbl Obl Bbigann 3TOMy YenoBeKy KpeauT?



In [145]: import random
random.seed(161)
random_ind = random.randint(@,len(df))

new_customer = df.drop('loan_repaid',axis=1).iloc[random_ind]
new_customer

Out[145]: loan_amnt 25000.00
term 6.00
int_rate 18.24
installment 638.11
annual_inc 61665.80
48052 9.00
70466 6.00
86630 0.60
937ee 9.6
earliest_cr_year 1996.00

Name: 305323, Length: 78, dtype: floatec4

In [146]: # CODE HERE

In [147]:

out[147]: array([[1]])

3AOAHME: Tenepb npoBepbTe, BLINMATAI NN 3TOT YENOBEK B UTOre CBOW KpeauT?
In [148]: # CODE HERE

In [149]:
Out[149]: 1.8
# 3AOAHUE: Tenepb Bbibepute gpyron Habop gaHHbIX U BbINOAHUTE BUHAPHYO Unn

MHOTrOKI1aCCOBYH0 Knaccudukawumo ¢ MCNoNb30BaHMEM UCKYCCTBEHHOW HENPOHHON ceTun. CneaymnTe
OCHOBHbIM LLIaram, OnNUCaHHbIM BblLLE.
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