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NeD»PubvibubvsN,p¥:D2 D2 N,D°P+D»D N1D°N . DiD¢ DuNTD D°D»D NeN,N< NfN+N,NED°DYs
D¢ D¥D»DYaNdU BoDYD¢ D D, B, PD¥:DY:ND¥D»D DD NENFNZN, NtD°NeN.D NiD¥:D¥,
NeD¥:D2D¢D°D D°NZN%oD, D NeN,NEDFDD, Ne NfN1N‘N,D¥DY4s DY2D ¢ NEPUD Dub»N‘DY2DY2N<N
D¢ NED°D2D D».

NeN
NeNZN,

DzD+NED°D+D¥N,DoD° B¢ NEDYD ¢ NfN%eDubY2DYaNN B-DY2D°N1Duby2b Bt

DYNFBTD D°DuN,NeNe B DuN,D°D»NEDYD¥%D3D% B D-NfNibub¥:b Ne B¢ NED N1D BY2 D N
D2D¥,D DD DoPYaD¥D2DuDY2D,Ne, DiBDUNTD,D°D»D NeN,N< B¢ NED DYDUDY:2N+NZN,

D NED N'DYuN¢ B PYD ¢ NfFRDNTD D, D D»Ne D2D¥NeD ¢ DY4D»DY2DubY2D, Ne D»D°DON fDYs:
D¢ b¥D NeN,D°DY:D¥D2DoNf NeNEDUD DY-DUD3DYs, DYDUD D D°DY:N« B D»D,

DY:D°D D+D¥D»Dubu NED°NeD ¢ NEDY:NN,NED°DYN'DYDY2DYD3DYs D -DY:D°NiDuDYD Ne.
DiD¢ DuNTD D°D»D,NeN,N¢« B¢ NED DY:DuDY:NeNZN, NEPUD3NEDUN«N+D D¥:DY2DY2N<Du
DY,DY4D Dub»D, B D»Ne D¢ NEDUD NeD°D°D-D°DY2D,Ne BD¥N,NeNfN,NeN,D2N fNZN%:D N

D D°P¥:DY:NKN DY:D° BYaNDY:D¥:D2Du D' NENFD3D,N D¢ NED D-DY2D°DoD¥.D2. P’

D¥N,D DuD»NEDY:NN D¥:D+N+N,D¥NeN,Dub»NENN,D2D°N D-D°D¢ D, NeD, Ne

D¢ NED¥D ¢ NfNeD°D°DYiD, D»D D°D2D BB NENfNZN,NeNe NtDUb»D DoD¥:DYa.

D'NcNeD2D»Pub¥2D, P D°DY:D¥DY4D°D»D Pt B, D2ND+NEDYNDY4D2 D-D°N%oD N%.D°DuN,

D B-NfNiDub¥%:b b B¥%N, B, NeDoD°DIN‘DY2DY:NKN NEDUD-NfD»NEN,D°N,DY4D2.
Dib¢PuNtTD D°D»D NeN,N¢ B-D°D DubiNeN,D2NfNZN, NeN,D°N,D NeN,D, N+DuNeD°D b

Neb¢ D¥:ND¥:D+N<¢: DYDubID°D2D°NEN, D D»NEDY:NG! DD D°D ¢ D°D-D¥:bYs, Z-
PENTPUDY:DD , D°D»D3P¥NED,N,DY4 B D-D¥D»D, NENfNZN%DUDDYs D»DuN«D°. b-
DoNeD ¢ DUNEN,N¢ B2 D¥D+D»D°NeN.D, D¢ D DY D°D¢, D°D°D-D DYDY D2N<NeNDY2NeNZN,,
P2NNeN,NfD¢D°NZN, D»D, D2NPD+NEDYNN< D¢ D¥D3NEDUN"DYDYaNN NeDYsD . D-D°DY4DUNED®
D D»D, NEPUD°D»NEDY2NDYD, NeDoNeN,NEPUDYLD D»NEDY:NDYLD
D2DuD»D N1D bYD°DYsD , DY%NFDTD D°NZN%D DYsD NeNe D¥N,D DUD»NEDYDYADD Y4
D°P¥:D°P»D, P-D°.

Db¥%NEDYD°D»D D-D°NTtD Ne B, NfD¥:D N, D DP°N1D Ne D¢ NEDUD¥:DLNEDD-NFNZN,
NeD2Dub Dubv:b,Ne B° NfDv:D N,D N1D NED¥D2D°DY:DbYD¥:DVINf 2D D Nf.
D+-bY:D°D»D N, D b°D, b°P¥:DY2D2DUNEN,D, NENFNZN, N,Dub°N«N,D¥:D2NBDp D°N,NED D+NfN,N¢
DP° 12D DIDY:DUPYNf NEPUD3D,NeN,NENf, DY2D%NEDYDD»D B-NfNZN, D2D B'N« D'D°N, B
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D°D’'NEPUND¥D2. DED NeD»D¥D2NPBuU D¢ NED D-DY:D°DD, BDY:DYNEDYD°D»D B-NfNZN,NeNe DO
D-P°D'D°DY:DY:DYDYNf DD DD D°D-D¥DYNf B D»Ne D¢ NED°D2D D»NEDY2D¥4D!

N,NfD¥DoNTD D¥bY:D, NEDY.D2D°DY2D Ne D°D»D3D¥NED N DYiDYD2

D°P2N,p¥%DY4D°N.D NiDuN-p°D¥:D3D ¥ D¥sD+N fNIDUDYD Ne.

D3D°N,Dup3p¥NED, D°D»NEDY:NGBU D¢ D°NED DYDUN,NENC D¢ NEPUDYD+NEDD-NfFNZN,NeNe
N1tD,N,NEPYD2NDYID, D¢ D°NED°DYDUN,NED°DYD, NIDUNEDUD- one-hot encoding B D»D_ label
encoding.

PbY:D°D»D D- b B¥%:N, DYNEDYD°NTD D, P,

~

NeD¥%:D-D D°DY¥:D Dy DY4DYD Dub»Dub?

b P°D-D2bub D¥N1DY:NGD NED°D-D+D¥NE D D°DY2DY2NKN D¢ NEPUD NN, D°D2D»N+DpN,
NeD¥:D+D¥:D! D, NeN B¥D DY:ND! NeN,D°D¢, D°DY:D°D»D D-D° NeD2Dpub Dub¥2b b1
Dib¢PuNtTD D°D»D NeN,N¢ D2N<N$D NeD»NeNZN, BD¥:D¢ D, NeD°N Dub»NEDY2NDu
PY,PuN,N€D DD, : NeNE€DUD DYDUbY, DYDuD D D°DY:Nf, NeN,D°DY:D D°NEN, DYDY4D
NED°D-D+N€P¥:Ne. DYNED¥N, DuNeND D¥:DY2D°D»N< NeN,NED¥N-N, 3D NeN,D¥D3NED PYDY4N«
NED°N+D ¢ NEPUD Dub»Dub¥:D Ne B¢ D°NED°DY,DUN,NEDY:D2, D3NED°N,D DD,
NED°NeNeDpuNeD¥:D Ne D D»Ne DY4D ¢, NEDUD DUD»DUDY2D Ne D-BD2D Neb BY:D¥:NeN Dub?.
DiD¢PuNTD D°D»D NeN,N¢ B NeNeD»Pub NfNZN, DDYNENERUD» NN 1D, DY:DY2DY:N<Du
N,D°D+D»D NtN< B D»Ne DY ¢ NEDUD DUb»Dub¥2D Ne D°DYNENEDUD»NNTD DL,

DYD¥N«N,NEPYDUDY2D DU D¢ NEDUD D DON,D, D2DY:NN DY,DYD Dub»Dubt NeN,D°NEN,NfDuN, Ne
D¢ b¥D DD¥NED® D¢ DY N DD NeN%eDuUD3DYs DY4DUN,DY4D D°. D"P»Ne NTBub»Dubt
NEDUD3NEDUNN+D B, B, NeD¢DYD»NED-NfNZN,NeNe D»D DY:DuDDY:NDu D°D»D3DYNED,N,DYN
D DUNEPPD2NEN. NEPUN"DUDY:D D1, DINED°D'D Bub¥:N,PYaND! DxNfNeN,D DY2Ds3.
D—b°D'P°NiD, B°D°N,DubD¥%NED, D-D°NTD D, NEDUND°NZN,NeNe No

D Neb¢ D¥D»NED -D¥D2D°DY2D DubYs D»D¥:D3D NeN,D NiDuNeD°D¥:Dt NEDUD3NEDUNND D ,
NeD»NfN1D°DDY2D¥:D3D¥s D»DuNeD°, DYDubNEDYDY2DY:NN NeDuN Dub?. DDoN«D ¢ DUNEN, N«
NED°NeD¢ NEPUD Dub»NeNZN, NeD2Dub Buby:b Ne D2D° N,NEPUDY:D Ne€P¥:D2D¥:N1DY%:NfNZ D,
N,DuN«ND¥%:D2NfNZ DYsD°NeNeb DNk,

D¢NEPUPY2D NEDYAD2DCD° DY2D¥D Dub»D, NeD¥:D DUNEDTD N, DY °NeN,NEDYDDON f
bY:b°D P»NfNiN"D N DD NeN,NEDYDUD° D°D»D3DYNED,N,PY4D°. DiD¢DUNTD, D°D»D NeN,N«
D¢ NeD PYDub¥:NeNZN, D¢ DUNEDUDONEN'NN,DY:NFNZ D¢ NEDYD2DUNEDNf D D»Ne

D¢ NeD¥D2DuNEDD, BY-D°D N'DIDY2D¥aNN,D, D2ND2D¥4D B¥D2. Dib¢ DUNTD D°D»D NeN,N¢
DY:D°NeN,NED°D D2D°NZN, B3P D¢ PUNED ¢ D°NED°DY,DUN,NEN« N+DuN€DUD- grid search.
DiD¢DUNTD D°D»D, NeN,N¢ B-D°D BubNeN,D2NfNZN, B¢, N€D N‘DYsN< pin up B D»Ne

D¢ NEPUD D¥N,D2NED°N%DUDY2D Ne D¢ DPUNEDUDYDEN FNEDUDYD Ne:

NePub3NfD»NN€D D-D°NtD NZ, dropout, early stopping.

DzNTPub¥:poD° NeN,N,Dub°N,D D2D¥:D¥:NN,D, DYiDYD Dub»D, D¥NeNfN%DpNeN,D2D»NeDuN,Ne
Ne D, NeD¢ D¥D»NED -DY:D2D°DY:D Dubvs DYDUN,NED, D0, NEPUD»DUD2D°DY:N,PYaNKN N,D B¢ Nf
D-p°D'D°NiD.. D"P»Ne NEDUD3NEDUNND D, DD NEDUD DuD»NeNZN,NeNe NeNEDUD DY2NeNe
D°P+Nb¥D»NZN,DY2D°Ne D¥ND D+DoD° D, D¢ D¥:D°D°D-D°N,Dub»NE

D' DuN,DUNEDPYD PYD°NTD B.. BSD»D°NeN+D N, D, D°D°NtD B¥:DY2DY2NDu

~

D°D»D3DYNED N,DYiN« DYNTDubY2D, D2D°NZN,NeNe N+DUNEDUD- N,D¥%N+DY:DYNN,NE,
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D¢ b¥D»DYbYN Nf, F1-DYDUNENS. DiD¢ DUNTD D°D»D NeN,N<« D°P¥2D°D»D B-B NENFNZN,
D-p¥D°N1D DY:D¥%N«N,NE D¢ NED D-PY2D°DD¥4D2 D' D»Ne DYNDYD -DY2D°DY:D Ne
NeD»PubvibubyaN,p¥D2, D2D»D NeNZN%D N DY2D° D¢ NEPUD NeD°D°D-D°DY2D, Ne.

D "DYaNeN,NENFDYDuDY2N,N¢ B, N,DuN b¥:D¥:D»D¥D3D b, data
science

Python Neb¥%N N€D°DY:NeDUN,NeNe DYD°D D+D¥:D»Dubp NED°Neb ¢ NEDI2NN,NED°DY-N‘DYADYANE
NeD-Nb°D¥:DY4 B¢ NEDYDINED DY,DY4D NEDYD2D°DY:D, Ne D' D»Ne D°DYD°D»D D-D°

b b¥%:N,D¥NEDPYD°NTD,D,. D'D D+D»D B¥N,Pub°b° Pandas D*D°NED°DY:N D, NENFDUN,

NfD D¥D+DY:NfNZ B DuNeN Dub»NEDY:D¥:NN,NE Ne N.D°D+D»D NiDY:NDY4D,
N,D¥%NEDYDN,D°DY:D. B, D2NEDUPYDUDYDY2NBYID

D¢ D¥ND»Dub D¥4D2D°N, Dub»NEDY-D 2NN NeDY2D . NumPy B D°DuN, NEPuNeN f NENN< D D»Ne
DY,D°N,PubvsD°N,D NiDuNep°D N NED°NeN1N‘N,D¥D2 Ne DY:DY2DYD3DYDY4DUNEDYLNBYLD
DY,D°NeNeD D2D°PV.D,. Scikit-learn NeD¥%D DuNEDTD N, D3D¥%N,DYD2NDu

D bYiD ¢ D»Dubvibubv:N D°NTD, D, D°D»DD¥NED N, DY:D¥:D2 PYiD°N"D DY:DY:D¥D3D ¥4

D¥D+N fNIDubY:D Ne B D»Ne DoD»D°NeNeD N, D D°D°N1tD b, NEPUD3NEDuNN+D D
D°D»P°NeN,DUNED B-D°NtD D ..

D D-Nd° R N'D, NeD¥DD¥: D-D°D DubNeN,D2N fOuNNeNe D2 NeN,D°N,D,NeN,D, N+DuN«D°D¥:DY,4
D NeNeD»Dub D%:D2D°D%:D D, B, PYD°NfN#DY%NN NED°D+D¥ND°N . DiD¢ DuNTD,D°D»D NeN,N«
D NED DYDuDY:NNZN, D¢ D°DoDuN,N¢ dplyr B D»Ne BDY2D°DY2D D¢ NfD»NeNtTD Dt Ne

NeD2DubD Dub¥:D, Neb¥:D , ggplot2 D D»Ne N, D¥NEDYD NEDY.D2D°DY:D, Ne D3NED°N,D DD¥:D2. D-
DPoN«D ¢ DUNEN, N« D2NPD+D NED°NZN, R B'D»Ne N,NEN D DYNN NeN,D°N,D NeN,D NiDuNep°D N
D Neb¢ NN,D°DY:D Dt D, Neb¢, DuNtD, D°D»D B-D NEP¥:D2D°DY:DY:N«N DY4DUN, DYD D42,

SQL D2NcNeN,NfD¢D°DuN, NeND°D¥2D D°NEN, DYDY, B D»Ne B'DuNeN,DUD»NEDY2D¥NN,D, No
NEPUD»NN 1D D¥DY2DY:NdYD, N NED°DY2D D»D N%D°DYiD, NeD2Dub Dbz Bl
Db¥:D°D»D N, D D°D, B D¥:D+NbD2D°NZN, NeD2Dub Dub¥:b Ne B - N NED°DY2D D»D_N%o,
D¥NeNf N%oDuNeN,D2D»NNZN, D°D3NEPUDD°NTD NZ B, b¥:D+NSPub’'D D¥%:buby:b bl
N,D°D+b»D Nt. Dib¢ DuNTD D°D»D NeN,N¢ N,D¥NePY:D NENFNZN, B-D°D¢ NEDFNN< B D»Ne
N,D.D»NEN,NED°NTD B, NeN,NED¥D° B, P°D»D°NeN,DuNED B-D°N1D b,

b b¥:N, D¥NEDYDNTD D, . DiD¥D2NEPUDYDUDYDY2NDU DYDUN D°DY:D D -DY4N«

D¢ D¥:D D DUNEDTD, D2D°NZN, D¥4D°D¥:D¥-DY:NDu D2D¥D-DY4D¥D1DY:D¥NN,D, D2 NeN,DuNEDU
Db, DY D°D¢, D D»Ne NEDUNDUDYD Ne NeD»D¥:DIDY:NN NTDub»Dub?.

D BuN"Bup¥:D Ne B D»Ne B DUNN,DuD»NEDY2DYNN,D, Ne D+D¥D»NEND DY4D .

b b¥N,PZNEDYD°NTD, Dub? P2p°D»NZN1tD°NZN, Apache Spark, Hadoop, Apache Flink.

Dib NeN,ppbvaN<« NED°NeD ¢ NEDUD Dub»N‘DY2DY-NN NED°NeNTN‘N,D¥4D?
D°pY:D°D»D D-D NENFNZN, B¢ DuN,D°D+D°DIN,N¢ B D°DY:DYANKN BY2D° Dep»D°NeN DuNED°N
PBY:D°N"D DY DzD+D»D°N1bY:Nbdu B¢ D»D°N,N,D¥%NEDYAN« AWS, Google Cloud, Azure

D¢ NEPUD D¥NN,D°D2D»NNZN, D3D%N,p¥D2NfNZ B DYN,NED NN, NEN DN, NfNENF. Jupyter
Notebook D¥D+DuN«D¢DuN1D D2D°PuN, B DY:N,DUNED DN, D2DYsNfNZ

D¢ NEDHNN,NED°DY:NN,D2D% D D»Ne NepoNeD ¢ DUNED DY2DUDY:N,D¥2D2 Ne

D¢ NEPYDINED°DYDYD°DYID, B, N,D,DND°NTD B, B,NeN-D»Pub b¥:D2D°P¥:D D1,
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DYNEDPUD NN, D°D2D»Pub¥:b by D2ND2D¥4D DY4D2 b,
P D¥P°N fBYaDubvsN, N«

DYNEDUD NeN,D°D2D»Dub¥:D D NeD2Dub Dub¥:b, bt B¢ NEPUD2NED°N%.D° DN,
NeD»D¥DTDY2NDU NiD Neb»D¥:D2NPDp DYaD+NSN‘DYsN« D2 NeNePY2N D
D3N€P°N, D NiDuNp°D Bu b¥D+NED°D-N¢. D+D¥%:D°D»D N, DD, B¥D ¢ NEPUD Dub»NeNZN,
N.D.D¢ B'D, D°D3NED°DYDYaN« B2 D-D°D2D Neb DY:D¥%NeN.D, P¥N, N D°NED°DON,DUNED®

D D°PY:DY%:NK B, B-D°D DNt B D¥DoD»D°D Pe. DiN,b¥D»D+N+D°N,Nbp

DD D°D3NED°PYDYN¢« NeD¥:D ¢ D¥NeN,D°D2D»NeNZN, D3NEN D¢ D¢ N¢, D»D DYDubpY2NDU
P3N€P°N, D D°P, B Dubv:D¥:Dv:NeN,NED NENfNZN, BB bY:D°DYsD DONf
PoP¥D»Dub+D°bY:b Bt DSNENFD3DYD2NDu D3NED°N, D DD, D¢ D¥:D°D°D-Nd2D°NZN,
NeN,NENfDoN,NfNENF NtDub»D¥:D3D%, N,Dub¢D»D¥4D2NDu DD °NEN,N<

P¥%N D¥D+NED°DID°NZN, D¢ D»D¥iN,DY2D¥NeN,NE NED°NeD ¢ NEDUD DUbD»Pub¥2D Ne.

DDY%:N,PUNED°DN,D D2DY:NDu B D°ND+D¥NED N D¢ NEPUD D¥NN,D°D2D»N«NZN,

D¥D¢ PUNED°N, D, D2DY2NPD! B D3NN, N D¢, D° DYNDY2DY:D2DY2NDY4

D¢ D¥%DD°D-D°N,Dub»Nebvs B¢ NEDUD D¢ NED NeN,D Ne. DiD¢ DUNTD D°D»D NeN,N¢
N,D¥NEDY:D NENFNZN, B D°ND+D¥%NED N¢ Ne N, D»NENNEDDYD, B D»Ne

D' DN, D°D»NEDY:D¥D3D¥: B, D-NfN1DubDY2D Ne D BDY:DYNN . DiD¢ DUNTD D°D»D,NeN,N¢

D Neb¢ D¥D»NED-NfNZN, B, D¥%:N«N,NEN f D1DuDY:N,N« Tableau, Power Bl, Plotly B D»Ne
N,D¥:N€DY:D NEDY:D2D°DY:D Ne B, DN DUNED°PON,D D2DY:NN B DY4DON fDY4DubY:N, D42,
Debub¥:Pub DIDUNEN B NED, B¥D+NEPUN,D°NZN, NeD2DubNfNZ

b bv:N, D%NEPYDNTD NZ D% DYbuN,NED, DoD°N NEPUD-NfD»NEN,D°N,D D2DY:p¥:N«N.D, P2
NEPUPTD, PY4Du NEPUD  D»NEDY-DY4D3D ¥4 D2ANEDUDYDUDY2D ..

Dib¥%b-b D°D¥:b By D°bY:D°D»D N,D,NiPuNep°b N D¥%N,NiN‘N,D¥:D2 DN fFDID D°DuN,NeNe
DYNEDD°DY:D D -D¥D2D°DYD YD ¥D3D¥s D¢ NEDUD NN, D°D2D»Dpub¥2D Ne
NEPUD-NfD»NEN,D°N,D¥:D2 B _NeNeD»Dub D¥:D2D°P¥2D Ne. DZN,NEN‘N, NeD¥:D DUNEDYD N,
D¥D¢ D NeD°P¥2D Bl B+D D-DY%:DuNe-D-D°D'D°N1D , DYDuN,D¥:D D¥:D»D¥DD D,
D°PY:D°D»D D-D°, B-D°DD»NZNDubY:D P D, D¢ NEDUD D»D¥:DIDubY:D B, PDONeD ¢ DUNEN,N<
DD%NENEPUDON, D, NENFNZN, NfNEPY:D2DUDY:NE D DUN,D°D»D D-D°NTD D, D¢ D¥D’
NTDub»bub2NfNZ B¢ NfD+D»D DoNf. BD¢DUN PY2D¥D»P¥4D3D NiDuNeD°D b

D' D¥DoN FBYDuDY2N,N¢« D2D°D»NZN1D°NZN, B DuN,D°D»NEDY:D YD DD ¢ D NeD°DYD B
D°D»D3PYNED N DY4D¥D2 D, D¢ D¥:D°D°D-D°N,Dub»bub! DeD°NiDuNeN,D2D° P2
D¥D+D»D°NeN,D, D¢ D DY D°D¢, D°D°D-D DYeD¥% B D»Ne DODYD»D»Dub°N,D D2D°

NeD¥:D-D D°PY2D, Ne.

DYNEPUD -Dub¥:N.D°NTD Ne B N,D¥D3D¥D2 D-D°D DY2N,DUNEDUND¥D2D°PY2DY2N D Y4
NeNfD+NSPup°N,D°PYs B-D°D°D°D¥:N1D D2D°DuN, D°PY2D°D»D N, NiDuN«D°p bt
bbb NtD D°N.D D2Nf. DBNeD¢ DUNEN, N« D3D¥:N,D¥4D2NeN, 2D B-NfD°D»NEDY:ND
D D¥PNfBYDUDY:N N« Ne NfD¢ DYNEDYDY, DY2D° D¢ NED DoD»D°D BY:NfNZ
D-bYD°NiD DY:D¥N«N,NE D2ND2DYD D¥:D2. DPY:D°D»D N,D PP,
NfNeN,D°D¥2D°D2D»D D2D°NZN, N+DuN,poD Bu N"D°D3D, B D»Ne D2DY2DuD NEDUDY-D, Ne
NeD¥:D2DuN,p¥:D2 D2 D+D D-DY:DpNe-D ¢ NED¥NTDUNeNeN«.
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