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D-D°D¢ D, Nebubt. DDNeD ¢ DUNEN,N¢ D, NeD ¢ D¥D»NED-NfNZN, D°D»D3D¥NED N,DYaN«

NeD¥4D ¢ D¥:NeN,D°D2D»Dub¥:D Ne B D»Ne D¥:D+DYD°NENfDIDUDY2D Neo

D' NfD+b»D NENFNZN%D N NeNe NeD»Dubp¥sDub¥2N,D¥:D2 B2 Np°D+b»b NtD°N . b-
PoNeD ¢ DUNEN,N« NfFD D°D»NeNZN, B D Dub¥:N.D NiD¥:NDu D¢ b¥:D2N,DYNEN D,
D¥PD+NSPUD D DYNeNZN, NiD°NeN,D NiD¥D¥: NeD¥:D2D ¢ D°D D°NZN%eD Du NeD»DubvzDub¥:N,N
Ne NeD¥:D+D»NZD Dubv2D, Dub¥s NfNeN,D°D¥:D¥:D2D»Dub¥2D¥:N<«N D¢ NED°D2D D».
D7D+N€D°D+D¥uN,DD° D¥N,NeNfN,NeN,D2N fFNZN%D,N D¢ D°NED°*DYDUN,NEDYLD?

DYNFBTD D°DuN,NeNe B DUN,D°D»NEDY:DYD3D¥4DDY:D°D»D D-b° B¢ Ne€D Nib Y D N
D2D¥:D-DY2D DD YAD2DUDY2D Ne. DDOND sDUNEN; N« D¢ NED DY.DuDY:NNZN, D¢ D¥:D N B¥4D N«
D PV NfND°NTD D, B'D»Ne D2D¥UND ¢ DYD»DYDUDY2D Ne D»D°DON fDY4:

D¢ b¥D NeN,D°DY:D¥D2DNf NsNEDUD DY-DUD3p¥s, DYDUD D D°DY:N« B D»D,

DY:D°P, D+D¥D»Dubu NEDND ¢ NED¥NN,NED°DY:NDYDY2DY:D3D Y D¢ D°NED DYDUN,NED®. D-
DoN+D ¢ DUNEN,N< B NebD¢ D¥:D»NED-NfNZN, NEDUD3NEDUNN+D D¥:DY2DY:N<Du DYD¥D Dub»b,
D D»Ne B¢ NEDUD NeD°D°D-D°D¥2D Ne BDY4N,NeNfN,NeN,D2NfNZN%D N NeD2Dup Dub¥:D bt B¥:D°
D¥NDYD¥:D2Dpu D' NEN DD N NeD2D¥D1NeN,D2. B’ B¥D ¢ NEDUD Dub»N‘DY2DY2N<N
NeD»NfN1D°NeN B-D°D¢, D, NeD, Ne D¢ NEDYD ¢ NfNeDD°DYD, NfNeN,NEDDY2NNZN,NeNe

B¢ D¥:D»DY2D¥uNeN,NENZ.

DD BubY:N,D N,D D°D°NTD,Ne D¥N,DeD»D¥DYDuby:D Dt B, D2ND+NEDYiNDY4D?
D¥D+DUNEDUDD°DUN, D°D¥:D°D»D - D¥N, B NeD°D°DINDY:DY:NN D2N«D2DY:D DY4D2,
Dib¢DuNTD D°D»D NeN,N¢ B¢ NED DY:DubY:NeNZN, NeN,D°N,D NeN,D, NiDuNb°D b

D¢ NED N'DYN¢: DYDuDT1DD2D°NEN, D D»NEDY:NG! B'D D°D¢ D°D -D¥:DYs, Z-D¥%NTDUDY2Dop
D°D»D3PYNED N,D¥s B D-D¥:D»D NENFNZN%DUD3DYs D»DuNeD°. DPoN«D¢ DUNEN,N¢ D2
D¥%b+D»D°NeN,D, Casino X NfNeN,D°D¥2D°D2D»D D2D°NZN,, D2N<NeN,NfD¢D°NZN, D»D,
D2ND+NEDYNN« DYDUN, DN 1DY2D¥:NN,NeDY4D, D D-DYDUNEPUDY:D Ne D D»D,

N,D°D°N,D NiDuNeb°D YD, NeDoNeN,NEPUDYD° D»NEDY:NDYAD . D-DY:D°NiDub¥:D NebVib |
DYNFDID D°NZN%D DYsD NeNe B DD D D2D D' NfD°D»NEDYDYD3D Y4
NED°N+ND¥:D¥:N,NEDUDY2D Ne.

D-D¥%NEDPYD°D»D, D-D°NTD Ne B, NfD¥:D N,D D°D°N1D Ne D¢ NED D2D¥D NeN, D" D°P¥2DY:NPDu DO
D¥D+N%DUPYINf NN D°DY2D D°NEN,Nf. DDOND ¢ DUNEN,N< D¢ NEPUDYD+NEDD-NfNZN,
N,Dub°NeN,D¥:D2NDu B°N,NED D+NfN,N<« D° DY:D DIDY:PUbYiNf NEPUD3D NeN,NENF,

Nfpv:b N,Bb,NtD,NENFNZN, N, D%NEPYDN,N« D'D°N, B, D°D"'NEPUN-D¥.D2,

D3b¥D»D N1DuN«N,D2Dup¥2D%:NDu D¢ D°NED°DYDUN,NEN DD YINEDYD°D»D D-NfNZN,NeNe Do
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D¥:D ¢ NEDUD Dub»N‘DY:eDYeD¥:DYaN f D¢ NEDYDYVDUDINFN,DONf B D»Ne

D¢ NED°D2D P»NEDY:DYD! NED°D+D¥N,N< D°D»D3D¥%:NED,N,DY4D¥4D?2
DYD°N'D,DY2DY:D¥:D3D % DYD+NfN1Dup¥2D Ne. DSD°N1DuN«N,D2DuDYDY2N BN
D¢ D°NED°DYDUN,NENC B¢ NEPUDYD+NEDD-NfNZN,NeNe ND, NeD»D¥4D2NDY4D
D-p¥D°NiDub¥:D Neb¥4D, NEDuNEPUD- one-hot encoding B D»D, label encoding.

D "NeNeD»Pub b¥:D2D°D¥2D Dy D' D°D¥2DY:N«N D,
D¢ D¥NeN,NEDYDUDYD Dy D°D»D3D¥NED N, DY4D¥4D2

D "NeNeD»DubD D¥%D2D°N,Dub»NEND°D D! NED°D-D+D¥4NE D' D°DY2DY4N«N NeD2D»NeDpN,
NeD¥:D+D¥:D! B¢ DUNED2D NiDYaNPD! NeN,D°D D NZ D, NeNeD»Dub D¥:D2D°DYsD Ne

NeD2Dup Dub¥sb Bt DD¥:D°D»D N, D°D, NED°NeN-NiD N,ND2D°NZN,

D' DuN«D°NED D¢ N.D D2DYaNDU D¢ D¥DD°D-D°N,Dub»D . : NeNEDUD BY2Duby, PY:Pub D D°DY:Nf,
NeN,D°D¥:D D°NEN,DY:D YD NED°D-D+NEDILNe. DYNEDYN,DUNND DY4DY2D°D»N<
Neb¥%D-D'D°NZN, D3D,NeN,D¥D3NED°DY4DYsN< NED°NeD ¢ NEPUD DUbD»Dub¥2D Ne

D NED D-D¥D°DD¥:D2, B'D, D°D3NED°DYDYsN« NED°NeNeDuN+DY2D Ne D" D»Ne

b D' Pub%ND N,D DD°NTD,D, NeD2NeD-Dubt. DPDNeD ¢ DuUNEN,N< D°PY2D°D»D B-D NENFNZN,
DoDYNENEDUD» NN 1D D¥:DY:DY:NBu BY4D°N,NED NN« B D»Ne D2N<NeD2D»DubysD Ne
DoDYNENEDUD»NNTD DL,

Dib¥%b-D D°DY:D Bl D¢ NEDYD3PYDY4D -DYaN(N DY2D YD Dub»Dubt D¥N,DNEND2D°DUN,NeNe Ne
D¥%N,P+D¥NED° NeD¥D¥4N, D2DuN,NeN;D2N f NZN%.Dub3p¥s DYDuN,D¥D D°. B"D»Ne NTDub»Dubt
NEDUDINEDUNN+D D, B¢ NEDDYDUDY:NNZN,NeNe D»D DYDUDDY:NDU DY4DYAD DUb»b

D' DuNEDUP2NEN. NEPUN"BUDY2D D, D3NED°D D, DubY:N,DY2Nd! DN fNeN.D DY-D3,
DYNED¥D+D»DubYiN« D°D°N,Dub3p¥%NED B-D°N1tD,D, NEDUND°NZN,NeNe Ne

D Neb¢ D¥D»NED -D¥D2D°DY2D DubYs D»D¥:D3D NeN,D NiDuNeD°D¥:Dt NEDUD3NEDUNND D ,
NeD»NfN1D°DDY2D¥:D3D ¥4 D»DuN«D°, DY2DUDNEDYDYDY:NN NeDuN,Dub?.

Dib¢ DUNTD D°D»D NeN,N¢ B Dub»NeN, NeD2Dpup Dup¥:b Ne BY2D° B¥:D+NfN+D°NZN%NfNZ D,
N,DuN«N.D¥%D2NfNZ B¥2D°D+D¥NEN:.

DzD+NfNIDub¥:D Bu BYD¥D Dub»D, B¢ NEPUD D¢ D¥D»D°D3D°DN, D¢ D¥:D D+DYNE

pv:p°D D»NfNiND N N B°NED°PoN,DUNED, NeN,D D° D°D»D3D¥:NED N DYiD°.
Db¥:D°D»D N.D DD, B¢ NED DY:DubY:NeNZN, B¢ DUNEPUDONEN NN, DY2N fNZ

D NEDHD2DUNEDONf D D»Ne D2DUNED N, D D°D°NtD D, NeN,D°D+D D»NEDY:DYNN,D,
NePuD-NfD»NEN,D°N,D¥D2. Dib¢ DuNtTD D°D»D, NeN,N< PoD°P»D D+NENFNZN,

3D B¢ PuNED D°NED°DYZDUN,NEN« NEDUNEPUD- grid search. DYNED¥N,DuN«N«D DY4DY2D°D»N<
b NeD bY:bubv:aNeNZN, B¢ NED N'DY:N« Casino-X B D»Ne B D-D+Dubb°D¥2D Ne

D¢ DUNEPUDY:D+NfNDubY:D Ne: NEPUD3NfD»NeN€D B -D°N1D,NZ, dropout, early stopping.

D7D ¢ NEPUD Dub»Dub¥:D B NeN, N, Dub°oN,D D2DY:D%NN,D, DY4D¥:D Dub»b,

D2NPD ¢ DY4D»DYeNeDUN,NeNe Ne D, Neb ¢ D¥D»NED -DY4D2D°DY:D Dub¥s D¢ D¥:D°D°D-D°N,Dub»bub?,
NEPUD»DUD2D°PY:N, DY2NK D2D D'Nf D-D°D'D°NiD .. D"D»Ne NEDUDINEDUNND D,

D¥D ¢ NEPUD DUD»NeNZN,NeNe NeNEDUD DY:2NeNe D°D+NeD¥:D»NZN,DY:2D°Ne D%ND D+D°P° D,
PD¥%NeN,N,D,N1tD, Dub%:N, B BuN,DuNEDY.D BY2D°N1tD,D,.
D3D»D°NeN+D N,D D°D°N1D D¥:DY:2D¥:NDu DY:D¥D Dub»b, D%NTBubY2D D2D°NZN,NeNe
NiDuNepub- N.D¥%NiD¥D¥NeN,NE, YN D2D°N,, F1-DY:DUNENf. D+D¥:D°D»D N,D DD,
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N,D¥D»D°NfNZN, D2D°DDY:D%NN,NE N D°NED°PON,DUNED NN D D° D D»Ne
D2N«NeD2D»Dpub¥sD Ne N, D°DN,D¥:NE€DYD2, D2D¥:D-D DubiNeN,D2N fNZN%.D N D¥2D°
D¢ NEDYD3DYDY4D-N«.

b BuNeNfNENeN« B, NEBUN"Bub¥2D Ne data science

Python NeD¥%N NED°DY2NeDUN,NeNe DYD°D D+D¥D»Dubp NED°NeD ¢ NEDYNN,NED°DYN'DY2DY2NE
NeD-N<D°D¥DYs D¢ NEDYDINEDDYDY4D NEDYD2D°DY2D Ne D D»Ne D°DY2D°D»D D-D°

b b¥N, DYNEDYD°NTD D,. D'D D+D»D B¥N,Pubeb° Pandas B¥D+DuN«D¢DuN+b D2D°DuN,

NfD B¥b+DY:NfNZ D2D-D°D DY.D¥D DubtNeN,D2D By Ne N.D°D+D»D NiD%aNDYID,
NeN,NeNfD°N,NfNED°PYD, B, BD2NEDUDYDUDYDYNDYAD,

D¢ DYNeD»DUD D¥:D2D°N Dub»NEDY2D¥:NN,NeD¥4D . NumPy D¥:D+DuN«D¢ DuNiD D2D°PuN,

b DYNeN,NEN FBYDuDY2N, N« B D»Ne BDY4D°N,Dubv4D°N,D NiDuN+D°D N D2N«N1D ND»Dub¥:b bt N
PY.DYD YD YDYDUNEDYNDYLD, DY:D°D+DYNED°DYID .. Scikit-learn N NED°DY:D N,

D3N, D¥D2NBU D DY4D ¢ D»Dubv:bubY:N,D°NtD, D, D°D»D3p¥:NED N .DYiDY:D?2
D°P2N,D¥:DbYiD°N,D, N1DuN-D°D¥:D3D¥: DY:D+NfNIDUD¥2D Ne D D»Ne
D°D»D°NeNeD N, D, D°D°NtD D, NEPUD3NEDUNND D , DINENFD¢ D¢ D NEDYD2DD .

D B-Nd° R D°PN,D D2D¥:D¥: D, NeD¢ DY4D»NED-N fDuN,NeNe, B2 NeN,D°N,D_ NeN,D, N+DuNDP:DY4
D°PY:D°D»D D-Du b, BY:D°NfNDY2NN NED°D+D¥:N,D°N. . PBNb ¢ DUNEN,N¢

D¢ NED DY:DubY:NeNZN, DYD¥D NfD»D, dplyr B DN DYsD ¢ DUNED°NTD Dt Ne

NeD2Dub Dub¥:b, Neb¥4D , ggplot2 B D»Ne N,D¥NEDYD NEDY:D2D°DY:D, Ne D3NED N, D, DoDY4D2.
DiD¢PuNtTD D°D»D NeN,N¢« D¢ NEPED B¢ D¥NID N,D°NZN, R D D»Ne NeD»D¥DTDY2NN
NeN,D°N,D NeN,D, NiDuN«DD, N D Neb ¢ NN, D°PY2D DL D,
NeD¢DuNTD,D°D»D D-D NE€D¥:D2D°DY2DY2N«N D¢ NED N'DYDY4D2,

SQL Nep2D»NeDuN,NeNe NeN,D°D»D¥:DY2D¥DYs D D»Ne D DUNeN,Dub»NEDY2DY:NN,D, No
NEPUD»NeNTD D¥:DY:DY:NdYD, D+D°D-D°PYiD, NeD2Dub Duby2b, DL, DDON«D ¢ DUNEN, N«

D .D-D2D»Pub°D°NZN, NeD2Dub Duby:b Ne B D- N NED°DY-D, D»D N%o,
D¥NeNfN%oDuNeN,D2D»NeNZN, NeNfDY:DYiD NEDYD2D°DY2D DU B, NeD»D NeD¥2D D
N,D°D+D»D Nt. DYNED¥N, DuNeND D7D °D»N¢ NeD¥4NeN,D°D2D»NeNZN, D-D°D¢ NEDY:NN<« D" P>
D¥%N,P+DYNED° B-D°D¢ D, Nebubt B, D°D»D°NeN,DuNED D-D°N1D, D, B D¥%N,D¥%NEDYD°NTD D .
Dib¥%:D2NE€PUDYDUDY2DY:NDu D¢ D»D°N,N,DYNEDYN« DY:D+DuND ¢ DuN+D D2D°NZN,
D¥D°p¥:Dv:DYaNbdu N,NfDYDoNTD, D, B2 NeN,DUNEDU D°D°D-D DY:D¥s DY D D»Ne

D2N<D ¢ DY4D»DYeDuDY:D, Ne NeD»D¥DDY:NKN B¢, NEDYD+D»DubYa.

b BuN"Bub¥:D, Ne B D»Ne D2D-D°D DY:D¥D DubiNeN,D2D Ne Ne DONENfD¢DY:NBYLD,

b b¥%N,D¥NEDYD°NTD, Dub? b¥%N D2D°N,Nd2D°NZN, Apache Spark, Hadoop, Apache Flink.

D DY:NeN,NEN FDYDuDY2N,N¢ NED°NeD ¢ NEDUD DUbD»N‘DY2DY:N«N NED°NeNTN‘N,D¥4D?2
D°PY2D°D»D, D-bD NENFNZN, B¢ DuN,D°D+D°DIN,N¢ NeD2Dpub Bub¥2b bt B¥:D° DD»D°NeN DUNED°N
NeDuNED2DUNEDYD2. DZD+D»D°N1DY2NDp NeD»NfDID+N<« AWS, Google Cloud, Azure B"D°NZN,
D3p%N,D¥D2NFNZ B DY2N,NED°NeN,NENFBDON,NfNENF. Jupyter Notebook
D¥D+DuNeb¢ DuN1D D2D°PuN, B DY:N,DUNED°DON,D D2DY2NfNZ D¥D°NEN fDIDUDY:D DU D D»Ne
D% ¢ NN,D%:D2 Ne B¢ NEDYDINED DYDYDDYAD, D, B D¥DONfDYDUDY:N,D NEDYD2D°DY2D Ne
NED°D+D¥N,.
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P'D B-Nfp°D»D B-D°NtD Ne NEPUD-NfD»NEN,D°N,D¥4D2 D,
P D¥P°D»D°D N«

D', b-NfD°D»D,D-D°NtD Ne B DN, DYNEDYDNTD D, B¢ NEPUDYD+NEDD-NfDuN,
DD¥DY4D ¢ D»Dub°N«DY:NBu NtD N, NEDYD2N DU DD D+DYNEN B2 NeNeb%2NDu

D2 B-NfD°P»NEDY:NDU DYD+NEDD-N¢. Bib¢ DuNTD D°P»D NeN,N<« B%N,p+D NED°NZN,
N,D¥%:N€DY:D°N, DD, D°D3NED°DY:DYsN« B2 B-D°D2D Neb bY:D¥:NeN,D, BD¥N, N D°NED°D°N, DUNED°
D D°PYDY%NK B, B-D°D DNt D¢, NEPUD NN, D°D2D»DubY:b Ne. DiN,D¥:D»D+N1D°N NP

DD b°D3NED°PYDYaN« NeD¥2D ¢ DYaN+N . D°D2D»NeNZN, D°D°N,.Dub3b¥%NED D,

D»D DYbubpY:Ndu D3NED°N,D D°D, B Dubv:D¥:bv:NeN,NED NENfNZN, BB bY:D°PYsD DONf
b b-pvbubY2buby2b bl. DSNENfD3D¥D2NPDu D3NED°N, D, DD,

D Dubvsb¥Dv:aN«N,NED NENFNZN, DYNEDD°DY:D D-D°NtD NZ NtDub»D¥:D3D ¥4,

N,Dub¢ D»D¥:D2NDp D°D°NEN,N< D2D B-NfD°D»D b-B NENfNZN, B¢ D»D¥4N,DY2D¥:NeN,NE
NED°NeD ¢ NEDUD Dub»DpubY4D Ne.

D" DY%N,PUNED DN, D D2DYaND U D¢, D°DYDUb»D, DY:D+DuN«D ¢ DuNtD D2D°NZN,
DYDY YD2D D Y2DY2ND B D¥NN,N D¢, D° D3D»D°D2DY:NPBYs D¢, DY4DoD°D-D°N,Dub»NeDv,
DoD¥bViD ¢ D°DY:D D . DPDONeD ¢ DUNEN, N« NED°D-NED°D£B°NIND2D°NZN, B¢ D°DYDub»D, Ne
N,D D»NEN,NED°DYD, D' D»Ne B’ DUN,D°D»NEDY:PYDDY: B D-NfNDuby2D Ne

D bv:N, DYNEDYDNTD D,. DiD¢ DUNTD, D°P»B NeN,N< B-D°D DubiNeN,D2NfNZN,
NeNEPUD NN, D2D° Tableau, Power Bl,Plotly B D»Ne NeD¥:D-D D°D¥2D N

b DN, DuNED°DoN,D D2DYaNND N, NN N,DYsD2. DED NED°D2D»DUDYaN TN«

D¢ NED D¥D+NEDUN,D°NZN, D°DN,NfD°D»NEDY:NfNZ NeD2Dpub Dubysb Ne B4

PY:buN,N€D DoP°N NEPUD-NfD»NEN,D°N.D D2D¥:D¥%NeN.D, B2 NEPUDTD, DY4D

NEPUD D»NEDY:DY:D3D Y, D2NEDUDYDUDYD .

Pub¥N€DYD NEDY:D2D°DY:D D D°DY:D°D»D N.D NiDuNepeb N B D¥4DON f DY4DpbYaN,DY4D2
DY:NFDTD D°DuN,NeNe NeD NeN,DubY4D°N,D D-D NEDYD2D°DY2DY2DY4D3D ¥4

D¢ NEDUD NN, D°D2D»Dub¥2D Ne D2ND2D¥:D D¥4D2 D°P¥2D°D»D, D-b°. BZN,NtN‘N, B¥%N
D2D°N,ND2D°PuN, DD ¢, D NeD°DY:D By D+D D-DY:DuNe-D-D°D D°NiD

DYDUN,D¥:D D¥D»D¥:D3D b, B B-NfNibub¥%D Ne, B N.D¥%D3D¥:D2 D, NeD¥D2PuN,D¥4D2.
DYNEDYN, DuNeNeD D¥:DY:D°D»N¢ B¢ YD NeN,NED°D D2D°NZN, NfNED¥:D2DubY-NE

D¢ D¥D NEDYD+DYDYNN.D, D¢ D¥D” NTDub»Dub2NfNZ D°NfD D ND¥%NED NZ. BDe¢DuN
b¥:b NiDuNep°eb B %N, NEN‘N,N¢ Neb¥:D DUNEDTD°N, B DuN,D°D»NEDY2D¥:Du
D¥D¢ D, NeD°D¥2D DU D°D»D3D%NED N.DYiD¥D2 D, D¢ D¥D°D°D-D°N,Dub»Dubt
Pop°N+DuNeN,D2D° P2 D¥:D+D»D°NeN,D, Casino X B D»Ne D°D¥:DY.D°DY4D N«
NED°D-NED°D+D¥N,PD .

DYNEPUD -Dub¥:N.D°NTD Ne B N.D¥D3D¥%D2 D-D°D DY2N,DUNEDUNDYD2D°DY2DY2N D Y4
NeN,D¥%NEDYDYD DY, D-D°PeD°PY2N1D, D2D°DuN, D°PY:D°D»D N,D,NiDuN«D°p bt
NE€DD+D¥N,Nf. DPOND:DUNEN, N« Nb¥:D-D'D°NZN, 2D B-NfD°D»NEDY2NDU
DY:D°N,DUNED D°P»N< Ne NfD¢D¥NEDYDYL DY2D° D¢ NED°DON,D, N+DuN«DoNfNZ
D-p¥D°NiD DY:D¥%NeN,NE D N,D¥:D3D¥:D2. DD¥2D°D»D N,D DD, B¥:D¢ NEDPUD Dub»NeNZN,
D¥b ¢ NEPUD DUD»N'DY:DY:ND U DYDUNEN D'D»Ne B DN DUDNED°NTD D,

D¢ NEPUD D»D¥:DIDUDY:D Dt D2 P+D D-DY2DUNe-D¢ NEDYNTDUNNeN:c.
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