Llenb

MporHo3 ycnexa cdmnbmoB no o63opam (Predict Sentiment From Movie Reviews)

3agaun

¢ O3HakoMuTbCA C 3agaden knaccudpunkaumm
o WV3yuntb cnocobbl NpeacTtaBneHus Tekcta ans nepegayun B MIHC
e [loCTUrHYTb TOYHOCTb NPOrHo3a He meHee 95%

BbinonHeHne paboTbl

YTto Takoe aHann3 HaCTPOEHU (CEHTUMEHT-aHanmns)?
C nomMoulpblo aHanu3a HacTPOEHWUA MOXHO OMpedenvTb OTHOLUEHME (Hanpumep, HacTpoeHue)
yenoseka K TEKCTY, B3aMMOAEMNCTBUIO UK COBbITUIO. [TO3TOMY CEHTUMEHT-aHann3 OTHOCUTCA K
obnactn o06paboTkM ecTeCTBEHHOro #A3blka, B KOTOPOW CMbIC/T TeKCTa [OoMkeH ObiTb
pacLumMdpoBaH A51st U3BNEYEHNA N3 HEFO TOHANbHOCTM U HACTPOEHWUN.

» i

CnekTp HacTpOeHU OObIMHO MoApasgensieTcs Ha MONOXUTENbHbIe, OTpULATENbHbIE U
HelTpanbHble kateropun. C WCMONMb30OBaHWEM aHanM3a HACTPOEHMI MOXHO, HanpuMmep,
NMPOrHO3MpPOBaTb MHEHWE KIMMEHTOB U UX OTHOLLUEHWEe K MPOAYKTY Ha OCHOBE HanmMCaHHbIX UMK
0630poB. Mo3aToMy aHanM3 HaCTPOEHUI LUMPOKO NpUMeHsieTcs K o63opam, onpocam, TEKCTaM U
MHOTOMY ApYromy.

Hatacet IMDb



During an adventure into the criminal underworld, Han Solo meets his future co-pilot
Chewbacca and encounters Lando Calrissian years before joining the Rebellion.

Director: Ron Howard

Writers: Jonathan Kasdan, Lawrence Kasdan @ 1 more credit »

Stars: Alden Ehrenreich, Woody Harrelson, Emilia Clarke @ See full cast & crew »

"Big Mouth" star Nick Kroll lov¢
humor of "Killing Eve."

What else is he watching? »

Related News

Jim Carrey, Emilia Clarke to
Britannia Awards
17 hours ago | Variety

Indiana Jones 5 Won't Get A
George Lucas
17 hours ago | MovieWeb

Jim Carrey & Emilia Clarke €|

Britannia Awards
19 hours ago | Deadline

Reviews
1,957 user | 478 critic

Metascore
From metacritic.com

Popularity
Nu 7(e1)

Hatacet IMDb coctont 13 50 000 o63opoB hunbMOB OT MOSfib30OBaTeNEN, MOMEYEHHbIX Kak
nonoxuTenbHble (1) n oTpuuatensHble (0).

PeueH3nn npegBapuTenbHo obpabaTtbiBaloTCs, U Kaxaass U3 HUX KoOoupyeTcs
nocrneaoBaTenbHOCTbLIO MHAEKCOB CMOB B BUAE LIENbIX Yncen.

CnoBa B 0630pax MHAEKCUPYHOTCS MO MX obLlen YacToTe NOSBIEHNs B JaTaceTe.
Hanpumep, Lenoe 4ncno «2» koanpyeT BTOPOe Hanboree 4actoe Ncrnonb3yemMoe
CIoBO.

50 000 o630poB pasaeneHbl Ha ABa Habopa: 25 000 gns o6yyeHus n 25 000 anga
TeCTMpOBaHMS.

HataceT 6bin co3gaH uccneposaTensMu CT3HEOPACKOrO yHMBepcuTeTa W nNpeacTaBneH B
ctatbe 2011 roga, B KOTOPOM OOCTUrHyTasd TOYHOCTb Mpeacka3aHun Obina pasHa 88,89%.
[aTtaceT Takke ncnonb3oBasncsa B paMkax koHKypca coobuiectsa Kaggle «Bag of Words Meets
Bags of Popcorn» B 2011 roay.

mnopT 3aBucMMOCTEN N NonyYeHne OaHHbIX

HayHem ¢ umnopTta Heo6X04MMbIX 3aBUCMMOCTEN ANs NpeaBapuTensHon 06paboTkM gaHHbIX U
NOCTPOEHMS MOAENMN.

smatplotlib inline

import matplotlib

import matplotlib.pyplot as plt

import numpy as np

from keras.utils import to categorical
from keras import models

from keras import layers

3arpyaum gateceT IMDb, koTopbIi y>ke BCTpoeH B Keras. [NoCKOMnbKy Mbl HE XOTUM UMETb JaHHble
o0y4yeHnst n TectupoBaHusa B nponopumm 50/50, Mbl cpasy xe 00beguHUM 3TU daHHbIE MOCne
3arpyskv ans nocneayroulero pasgenenust B nponopuum 80/20:

from keras.datasets import imdb

(training data, training targets), (testing data,
testing targets) imdb.load data (num words=10000)

data np.concatenate ((training data, testing data), axis=0)




targets = np.concatenate((training targets, testing targets),
axis=0)

Vlsyqume OaHHbIX

N3yynm Haw gartacet

print ("Categories:", np.unique (targets))

print ("Number of unique words:",
len (np.unique (np.hstack (data))))

Categories: [0 1]

Number of unigque words: 9998

length = [len(i) for i in data]

print ("Average Review length:", np.mean (length))

print ("Standard Deviation:", round(np.std(length)))

Average Review length: 234.75892

Standard Deviation: 173.0

MOXXHO BMAETb, YTO BCE [aHHble OTHOCATCHA K ABYM kaTeropusam: 0 unm 1, yto npeacrasnset
cobon HacTpoeHue ob63opa. Becb gatacet cogepxmt 9998 yHMKaNbHbIX CITOB, CPEAHUN pasmep
o630pa cocTtaenseT 234 crnoBa CO CTaH4APTHbLIM OTKIIOHEHueM 173.

PaccmoTpum npocTton cnocob oby4eHus:

print ("Label:", targets[0])
Label: 1
print (data[0])

(1, 14, 22, 16, 43, 530, 973, 1622, 1385, 65, 458, 4468, 66, 3941,
4, 173, 36, 256, 5, 25, 100, 43, 838, 112, 50, 670, 2, 9, 35, 480,
284, 5, 150, 4, 172, 112, 167, 2, 336, 385, 39, 4, 172, 4536, 1111,
17, 546, 38, 13, 447, 4, 192, 50, 16, 6, 147, 2025, 19, 14, 22, 4,
1920, 4613, 469, 4, 22, 71, 87, 12, 16, 43, 530, 38, 76, 15, 13,
1247, 4, 22, 17, 515, 17, 12, 16, 626, 18, 2, 5, 62, 386, 12, 8,
316, 8, 106, 5, 4, 2223, 5244, 16, 480, 66, 3785, 33, 4, 130, 12,
le, 38, 0619, 5, 25, 124, 51, 3¢, 135, 48, 25, 1415, 33, o, 22, 12,
215, 28, 77, 52, 5, 14, 407, 1le¢, 82, 2, 8, 4, 107, 117, 5952, 15,
256, 4, 2, 7, 3766, 5, 723, 3¢, 71, 43, 530, 476, 26, 400, 317,
46, 7, 4, 2, 1029, 13, 104, 88, 4, 381, 15, 297, 98, 32, 2071, 56,
26, 141, o, 194, 7486, 18, 4, 226, 22, 21, 134, 476, 26, 480, 5,
144, 30, 5535, 18, 51, 36, 28, 224, 92, 25, 104, 4, 226, 65, 1o,
38, 1334, 88, 12, 16, 283, 5, 16, 4472, 113, 103, 32, 15, 16, 5345,
19, 178, 32]

3pecb Bbl BUOMTE MepBbii 0630p M3 gartaceTa, KOTOPbIA MOMEYEH KaK MOMoXUTenbHbld (1).
Hwxecnegytowmn kog npon3soamTt obpaTHoe npeobpa3oBaHMEe MHOEKCOB B CroBa, YTOObI Mbl
MO NX NpoYecTb. B HEM Kaxgoe HeEM3BECTHOE CIOBO 3aMeHdeTcs Ha «#». DTO genaeTcs C
NomoLLbIo pyHKUmM get word_index ().

index = imdb.get word index()

reverse index = dict([(value, key) for (key, wvalue) in
index.items () ])

decoded = " ".join( [reverse index.get(i - 3, "#") for i in
data[0]] )

print (decoded)

# this film was Jjust brilliant casting location scenery story
direction everyone's really suited the part they played and you



could just imagine being there robert # is an amazing actor and
now the same being director # father came from the same scottish
island as myself so i1 loved the fact there was a real connection
with this film the witty remarks throughout the film were great it
was Jjust brilliant so much that i bought the film as soon as it
was released for # and would recommend it to everyone to watch and
the fly fishing was amazing really cried at the end it was so sad
and you know what they say if you cry at a film it must have been
good and this definitely was also # to the two little boy's that
played the # of norman and paul they were Jjust brilliant children
are often left out of the # list i1 think because the stars that
play them all grown up are such a big profile for the whole film
but these children are amazing and should be praised for what they
have done don't you think the whole story was so lovely because it
was true and was someone's life after all that was shared with us
all

NoarotoBka AaHHbIX

Mpuwno Bpems NOAroTOBUTb AaHHble. Hy)XXHO BeKTopmn3oBaTb Kaxablh 0630p M 3anofHUTb ero
Hynamu, 4Tobbl BekTop cogepxan poBHO 10 000 yucen. OTo 03Ha4vaeT, YTO Kaxabli 0630p,
koTopbii kopoye 10 000 cnoB, Mbl 3anofiHSAEM HynsiMu. OTO genaeTca MoToMy, YTO CaMbIn
GonbLlwon 0630p MMEET MOYTU TakoW Xe pa3mMep, a KaKAbIA 3NIeMeHT BXOAHbIX AaHHbIX Hallewn
HEMPOHHOW CeTU [OOMKEH MWMeTb OOWHAKOBLIA pasmep. Takke HYXHO BbINOMHUTD
npeobpasoBaHne nepeMeHHbIX B TMn float.

def vectorize (sequences, dimension = 10000):
results = np.zeros((len(sequences), dimension))
for i, sequence in enumerate (sequences) :
results[i, sequence] = 1

return results

data = vectorize (data)
targets = np.array(targets) .astype("float32")

Paspenum paTtaceT Ha obydarowmin M TeCTUpOBOYHbLIN Habopbl. Obyvatowm Habop Oyaet
coctoaTb 13 40 000 0630poB, TecTMpoBoYHbI — 13 10 000.

test x = data[:10000]
test y = targets[:10000]
train x = data[10000:]
train y = targets[10000:]

CosgaHue n obyveHne mogenu

Tenepb MOXHO co3faTb NPOCTYH HEWPOHHYK ceTb. HayHeM c onpegeneHnsa Tuna Moaenwu,
KOTOpPYO Mbl XOTUM co3gaTtb. B Keras gocTynHbl ABa Tuna Moaenen: nocnegoBaTternbHble U C
dyHKUMoHanbHbIM API.

3atemM HyXHO [o00aBUTb BXOOHbIE, CKPbITblE M BbIXOAHbIEe crion. [na npefoTBpalleHus
nepeobyyeHnss Oyaem UCMONb30BaTb Mexay HUMKM uckrtodeHue («dropout»). O6Gpatute
BHMMaHWe, YTO Bbl BCerga AOMKHbI UCMONb30BaTh KOIMMULMEHT NUCKITIOYEHUA B Ananas3oHe OT
20% po 50%. Ha kaxgom crioe ucnonb3dyetcs pyHKUnS «dense» Onst NOMHOrO CoeauHEeHUus
cnoes Apyr ¢ Apyrom. B ckpbITbix cnosx 6ygem ncnonbsyem (pyHKUUIO akTuBauum «relu», notomy
3TO MpakTU4eckn Bcerga nNpUBOAUT K YAOBMETBOpPUTENbHbIM pesdynbTatam. He 6owntech
9KCMNEPUMEHTUPOBATL C APYrMMU (DYHKUMAMKU akTMBauun. Ha BbIXOOHOM Croe UCMonb3yem



CUTMOUNAHYI0 OYHKLMIO, KOTOPas BbINOSTHAET NEPEHOPMUPOBKY 3HA4YeHM B gnanasoHe ot 0 go 1.
O6paTnte BHUMaHMe, YTO Mbl yCTaHABIMBAEM pa3Mep BXOAHbLIX SNIEMEHTOB AaTaceTa paBHbIM
10 000, notoMy 4TO Hawm o63opbl MmetoT pasmep o 10 000 uenbix yucen. BxogHon crion
npuMHMMaeT anemeHTbl ¢ pasmepoM 10 000, a BeigaeT — ¢ pasmepom 50.

HakoHel, nycTb Keras BbiBeeT KpaTkoe onvMcaHme MOAEeNu, KOTOPYK Mbl TOJNIbKO YTO CO34anu.

# Input - Layer

model.add (layers.Dense (50, activation = "relu",
input shape=(10000, )))

# Hidden - Layers

model.add (layers.Dropout (0.3, noise shape=None, seed=None))
model .add (layers.Dense (50, activation = "relu")

model.add (layers.Dropout (0.2, noise shape=None, seed=None))
model.add (layers.Dense (50, activation = "relu"))

# Output- Layer

model .add (layers.Dense (1, activation =
"sigmoid") )model.summary ()

model . summary ()

Laver (tyee) outeut Shape . femm it
Zense_l (Dense) (None, 50) 500050
aropout_l (Dropout) (None, 50) 0

aense_Z (Dense) (None, 50) 2550
aropout_Z (Dropout) (None, 50) 0

aense_B (Dense) (None, 50) 2550
aense_4 (Dense) (None, 1) 51

Total params: 505,201
Trainable params: 505,201
Non-trainable params: O

Tenepb Hy)XHO CKOMNUIMPOBATb Hawy MoAenb, TO €CTb, MO CyLWecTBy, HacTpouTb ee Ans
obyyeHns. bygem wucnonb3oBaTb onTummuaatop «adamy. OnTuMmM3aTop — 3TO anropuTM,
KOTOPbIA M3MEHSIeT Beca M CMmelleHus BO Bpems obyuveHus. B kadectBe dyHKUMWM MNOTEPb
Ncnonb3yem GMHaAPHY KPOCC-SHTPOMMIO (Tak Kak Mbl paboTaem ¢ BuHapHON Knaccudukaumnen),
B KQ4eCTBE METPUKM OLLEHKN — TOYHOCTb.

model.compile (
optimizer = "adam",




loss = "binary crossentropy",
metrics = ["accuracy"]

)

Tenepb MOXHO 00yunTb Hawwy Mogernb. Mbl 6ygem genatb 310 ¢ pasmepom naptum 500 n Tonbko
OBYMS 9MOXamu, MOCKONbKY S BbIACHUN, 4YTO MOAEeNb HaynHaeT nepeobyyaTbCs, ecnu
TpeHupoBaTb ee Aonblue. Pasmep napTum onpegenseT KOnM4ecTBO 31EMEHTOB, KOTopble OyayT
pacnpoCcTpaHATLCA MO CETU, a ANoxa — 3TO OAMH NPOXo4 Bcex aneMmeHToB gaTtaceTta. O6bl4HO
6onbwKn pasMep napTum NpmBoauT K Bonee GuICTpoMy 0By4eHUI0, HO He Bcerga — K BbicTpon
cxognumocTu. MeHbwnn pasmep naptTum obyyaeT mensfieHHee, HO MOXeT ObiICTpee CXOAuTbCS.
Bbibop TOro nnun nHoro BapvaHTa onpegeneHHo 3aBMCUT OT TUNa pellaeMon 3agayvu, v nydile
nonpoboBaTtb KaxAabli U3 HMX. Ecnv Bbl HOBMYOK B 3TOM Bomnpoce, s Obl nocoBeToBasn Bam
cHavarna ncnonb30oBaTtb pa3mep napTum 32, 4To IBNSETCA CBOEro poga CTaH4apTOM.

results = model.fit (

train x, train vy,

epochs= 2,

batch size = 500,

validation data = (test x, test y)
)

Train on 40000 samples, validate on 10000 samples
Epoch 1/2

40000/40000 [============s===s===============] - 55 129%us/step -
loss: 0.4051 - acc: 0.8212 - val loss: 0.2635 - val acc: 0.8945
Epoch 2/2

40000/40000 [==============================] - 4s 90us/step -

loss: 0.2122 - acc: 0.9190 - val loss: 0.2598 - val acc: 0.8950
MNpoBenem oueHKy paboTel Moaenu

print (np.mean (results.history(["val acc"]))

0.894750000536

TpeboBaHus

1. TocTpouTb 1 06Yy4nUTb HEMPOHHYIO ceTb Ans 06paboTkM TekcTa

2. WccnepoeaTtb pesynbTaTthl NpU pasnuUYHOM pasMepe BekTopa MpeacTaBneHus
TekcTa

3. Hanucatb cyHKUMIO, KOTOpasi NO3BONSIET BBECTU MNOMb30BaTENLCKMN TEKCT (B
oT4yeTe NPUBECTM NpUMepP paboTbl CETU Ha NONb30BATENILCKOM TEKCTE)



