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[Mpymep 3apgaym NpPorHo3npoBaHNS

Hangem TpeHa no 3HavyeHnsM rnoceLlaemMocT canTa B OeHb

X = np.arange(0,len(grouped.MAX USER))
y=np.array(grouped.MAX USER)

z = np.polyfit(x,y,1)

print("{0}x + {1}".format(*z))

from matplotlib import pyplot as plt
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Y10 Takoe malumHHoe oby4yeHue

MawwuHHoe o6y4yeHune (MO) - Hanbonee pacnpocTpaHEeHHbIN 1 MOLLHbIV

MeTom aHanmM3a OaHHbIX.

OTO npouecc, B Xoe KOToOporo cucrema obpabarbiBaeT 60sibLLIOE YNCNO
NPUMEePOB, BbISIB/IIET 3aKOHOMEPHOCTUN 1 UCMOMb3YET UX, YTOOLI
NPOrHO3npoBaTb XapaKTEPUCTUKN HOBbIX AAHHbIX.

ona MO HeoGxoanmo:

* OONbLION OOBLEM OaHHbIX A8 00y4YeHUs;

* BO3MOXXHOCTb NMpeacTaBfieHNss OaHHbIX B
BUae Habopa Npu3HaKoBs.

PacnpocTpaHeHHbin npumep 3apayun MO:
ofobpeHne KpeauTta KIIMeHTy baHka.
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CnoxHoctun B padote ¢ MO

K cnoXHbIM acnekTamMm MallnHHOro o6yqu|/|;| OTHOCHATCHA.

e pacno3HaBaHue u bopmynupoBKa 3aAaud, K KOTOPbIM OHO
NPUMEHNMO;

* nosiydeHue AaHHbIX U npeobpa3oBaHue VX B NPpUrogHyto s
Ncnosib3oBaHnA opmy;

* OOHapy>XEHNE KOPPEKTHbIX a/irOPUTMOB;

° NMpPoeKTUpoBaHMe NPU3HAKOB 11 NnepeobyyeHme.



[MTocTaHoBKa 3apaun MO

Llenb MawmHHOro oby4yeHns — obHapy>XeHune
3aKOHOMEPHOCTEN 1 B3aMOCBSA3EN B JaHHbIX N NPaKTU4eckKoe
NPUMEHEHNE MOoNYy4YEHHOW NHPOPpMaL NN,

OO6wasa nocTaHOBKa 3agaJu:

[1aHO: KOHEYHOE MHOXECTBO fnpeLeneHToB (06beEKTOB, CUTyaUnin),
No KaXKaoMy U3 KOTOPbIX coOOpaHbl (M3MepPEHbI) HEKOTOPLIE AaHHbIE.
[laHHbIEe O NpeueneHTe Ha3biBalOT TaKXXe ero onncaHmnem.
COBOKYMHOCTb BCEX MMEIOLWMXCA ONncaHnn npeueneHToB
Ha3bliBaeTCA obyyaroLjen BbiI6OPKOM.

TpebyeTcA: no 3TMM YaCcTHbIM JaHHbIM BbIABUTL 06Lue
3aBUCUMOCTU, 3aKOHOMEPHOCTHU, B3aUMOCBA3U, NPUCYLLUNE HE
TONIbKO 3TON KOHKPETHOWU BbIOOPKE, HO BOOOLLE BCEM MNpeLueneHTam,
B TOM 4MCSie TEM, KOTOpPbIE ewe He Habnoganuco.



Tvinbl 3agay MO

3agayn ¢ MawwmnHHbIM 0BbyyeHnemM OenaTca Ha aBa Tuna —
obOy4yeHune c yuntenem (supervised learning) n oby4yeHune
6e3 yuyutens (unsupervised learning).

Supervised learning Unsupervised learning
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OO6yuyeHune ¢ yyutenem

OOyueHue c yuntenem (supervised learning) - Hanbonee
pacnpoCcTpaHEHHbIN cnydan. Kaxxabin npeueneHT npeacraBnsieT cooon
napy «06bekT, oTBeT». TpebyeTcsa HaNTKU PYHKLNOHANBbHYO 3aBUCUMOCTb
OTBETOB OT ONMCaHNN OH6BLEKTOB U MOCTPOUTL aNnrOpUTM, NPUHNMAIOLLUA
Ha BXoAe onucaHme ob6beKkTa 1 BbiAalowWwmii Ha BbIXo4e OTBET.
DyHKUMOHaN KavyecTBa 0ObI4HO onpeaenseTcs Kak cpeaHsisi owmnbka
OTBETOB, BblJaHHbIX aIfOPUTMOM, MO BCEM O0OBbEKTaM BbIOOPKMN.

OToO MeToabl peLleHns 3agadn, rae onpeneneH NnpaBuNbHbINA OTBET.

Classification Regression
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OO6yuyeHue c yuntenem

Sap,aqa KﬂaCCI/ICI)I/IKaLI,I/II/I OoTJINHaeTCHA TeéM, HTO MHOXKECTBO AOMYCTNUMbIX

OTBETOB KOHEYHO. VIX Ha3bIiBalOT METKAMIN KJ1aCCOB (3Ha4YeHne LUeneBon
nepemMeHHon). Knacc — 3To MHOXXECTBO BCEX OOBEKTOB C AaHHbIM

3Ha4yeHneM meTkn. Habop MeTok 3apaHee N3BECTEH.

38.,[!,8.‘48. perpeccumn oTJindaeTcd 1em, 4To OOonyctnMmbiM OTBETOM

ABNSIeTCA OENCTBUTENbHOE YUCO.

Classification Regression
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OO6yuyeHune ¢ yyutenem

3afgava knaccuumkaumm oTIM4aeTcs TeM, YTO MHOXKECTBO OOMYCTUMbIX
OTBETOB KOHEYHO. VIX Ha3bIiBalOT METKAMIN KJ1aCCOB (3Ha4YeHne LUeneBon
nepemMeHHon). Knacc — 3To MHOXXECTBO BCEX OOBEKTOB C AaHHbIM
3Ha4YeHnemMm MeTkn. Habop MeTOK 3apaHee U3BECTEH.

33.,[!,8.‘48. perpeccumn oTJindaeTcd 1em, 4To OOonyctnMmbiM OTBETOM
ABNSIeTCA OENCTBUTENbHOE YUCO.

NMpumepsl:

1.0npepeneHne amoumnoHanbHON OKpackn oT3biBa?
2.0npepeneHne ans coobuleHnsa - cnam uam He cnam?
3.0npegeneHne oueHKn 3a CoOYNHEHnE?

4.0npepeneHne KayecTtsa nporpamMmmHoro koga?
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OO6yuyeHue c yuntenem

3afgava knaccuumkaumm oTIM4aeTcs TeM, YTO MHOXKECTBO OOMYCTUMbIX
OTBETOB KOHEYHO. VIX Ha3bIiBalOT METKAMIN KJ1aCCOB (3Ha4YeHne LUeneBon
nepemMeHHon). Knacc — 3To MHOXXECTBO BCEX OOBEKTOB C AaHHbIM
3Ha4YeHnemMm MeTkn. Habop MeTOK 3apaHee U3BECTEH.

38.,[!,8.‘48. perpeccumn oTJindaeTcd 1em, 4To OOonyctnMmbiM OTBETOM
ABNSIeTCA OENCTBUTENbHOE YUCO.

NMpumepsl:

1.0npepeneHne amoumnoHanbHON OKpackn oT3biBa? Knaccunoukauyns
2.0npepenexHne ons coobuleHnsa - cnam nnm He cnam? ksiaccudunkawms
3.0npegeneHne oueHKn 3a CoOYNHEHnE? Knaccudunkayms

4.0npepeneHne KayecTtsa nporpamMmmHoro koga? Knaccunpukauymna / perpeccus
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locTaTo4YHbIN 00bemM oOy4yarLNX AaHHbIX

HdocTaTo4yHbIl 00bEeM oOy4aroLlen BbIOOPKN 3aBUCUT OT
KOHKPEeTHON 3aa4u, YyHMBEPCaSIbHbIX peKOMeHaaunm n obLmx
npaBun HE CYLLLECTBYET.

MdaKTOopbl, OT KOTOPbIX 3aBUCUT KONMYECTBO HEOOXOONMbIX

OAHHbIX:

e CnoxHocTb 3apgaun. Mo>kHO N onucaTtb CBA3b MeXay
BXOOHbIMU MpuU3HaKamm n Luenesouv NepeMeHHON NPoCTbIM
LLIAOSIOHOM UM XXe OHa 3anyTaHa N He UMEET JINHENHOWN
3aBCUMOCTIN?

e TpeboBaHusa K TouHOCTU. ECcnin poctaTo4yHo Bcero 60%
YCMELLUHbIX PE3Y/bTaTOB, MOXXHO OOOUTNCH MEHbLLLEN
obyyaroLen BbIDOPKOW, YEM B Cliydae, Kkorga Heobxoammo
nonyunTb 95% ycnewHbIX pe3ysibTaToB.

e PasmepHOCTb NpoCTpPaHCTBa NPU3HaAKOB. ECn OOCTYMHbI
BCEro ABa BXOOHbIX NMpu3Haka, oby4vatowmx gaHHbIX
noTpedyeTcs MeHbLUe, Yem npu Hanndnm 2000 Takmx

NPUN3HaKOB.
13



ITONCK NOXo)Kero TeKcTa

#MNoOUCK bsinxa
found publ n
found _dist_n
found i n =

for i in ran
publ = (

if publ
cont
publ_vec
cur dist
#Mne4yartb
#print ('

Awero HOPMUPOBAHHOIr0 TEKCTa
= None

= sys.maxsize

None

ge(0, count samples):
list(data))[1i]
== request:
inue
t = X train.getrow(1i)
= dist_norm(publ_vect, request vect)
BCeX paCCTOﬂHMﬁ
publ 8%i dist=%.2f: %s' & (i, cur dist, publ))

if cur_dist<found dist n:

foun
foun
foun

print('\nBest publication is %i with dist=%.2f: %s' % (found i n, found dist n, found publ n))

d dist n = cur_dist
d publ n = publ
din-=1

Best publication is 65 with dist=1.31: <p>Organizing your travel without agents is almost always cheaper and more fun

But does that also apply for Maldives? Can I just travel to the Maldives? Do you have some tips or experiences to rep

ort? </p>

UcxopHoe coolbuweHme: «safely travel tour Amazon jungle»

HanpeH HE non

XOo4

ALL

NN TEKCT
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MeToanonorna aHann3a AaHHbIX

Business -' Data
Understanding Understanding
Data \
i Preparation
Deployment Modeling

N 4

Evaluation
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ITONCK NOXo)Kero TeKcTa

Bo3bMmeM Onsa HarnagHOCTM He coaep kKuMoe cTaTen, a ux 3arosioBKW.

Hanbonee noxoxwue tekct O HopMupoBaHus:

Best publication is 98 with dist=2.83: China visa issue

Hanbonee noxoxwue tekcT NOCJIE HopmupoBaHus:

Best publication is 1 with dist=1.12: How can I find a guide that will take me safely through the Amazon jungle?

UcxoaHoe coolbweHnme: «safely travel tour Amazon jungle»

HanoeH non

XOo4

ALL

NN TEKCT
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[MpepobpadboTka AaHHbIX

BbinonHum npenobpaboTKy TEKCTOB:

[TpBeOEM B HMXXKHEMY PEMUCTPY;
Ypnanum HTML-Tern;
Yoanum nuwHmMe CUMBOIJIbI;

Ypoanum cTon-cnoBa;

ok~ O D =

BbIinoNHUM TOKEHUN3auuio.
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NMpepobpabdboTKa AaHHbIX

BbinonHum npenobpaboTKy TEKCTOB.

import regex as re

#yfQasleHne HTML-TeroB, MNyHKTyauunun, OeKogupoBaHUE (YNCTKa)
def clean content(content):
#NpUBEOEHNE K HUXKHEMY Perucrpy

content = content.apply(lambda x: x.lower())

#ynaJleHne HTML-TEeros

content = content.apply(lambda x: re.sub(r'\<["<>]*\>',"'"',X))
#ypnaneHne BCEX CUMBOJIOB KpoMme 6yKB, uUu@p M nogvyepKuBaHus
content = content.apply(lambda x: re.sub(r'“\W+|\W+$',' ',x))
#ynaneHne npobenos, nepesogoB CTPOK u Tabos

content = content.apply(lambda x: re.sub(r'\s',' ',x))

#yfaaJleHne 3HaKoB [lpernnHaHus

content = content.apply(lambda x: re.sub(r'["a-zA-Z0-9]',"' ',x))
return(content)

18



NMpepobpabdboTKa AaHHbIX

cleaned data = clean_ content(data)

print (data)

id

1 <p>My fiancée and I are looking for a good Car...
2 <p>This was one of our definition questions, b...
4 <p>Singapore Airlines has an all-business clas...
5 <p>Another definition question that interested...
6 <p>A year ago I was reading some magazine, and...
8 <p>Can anyone suggest the best way to get from...
9 <p>We are considering visiting Argentina for u...
10 <p>Recently my wife and I traveled to Italy an...
11 <p>I'm planning on taking the trans-Siberian /...
13 <p>I need to travel from Cusco, Peru to La Paz...
14 <p>I am aware of travel agencies catering to U...
15 <p>I'm planning my first international trip ou...
16 <p>My wife and I have decided to move across E...
25 <p>I'm looking for data plans I can use while ...

BbinonHum npenobpaboTKy TEKCTOB.

print('Cleaned’)
print(cleaned data)

Cleaned

id

1 my fianc e and i are looking for a good caribb...
2 this was one of our definition questions but ..

4 singapore airlines has an all business class f..

5 another definition question that interested me..

6 a year ago i was reading some magazine and fo..

8 can anyone suggest the best way to get from se...
9 we are considering visiting argentina for up t...
10 recently my wife and i traveled to italy and b..

11 i m planning on taking the trans siberian tr..

13 i need to travel from cusco peru to la paz b..

14 i am aware of travel agencies catering to us c..

15 i m planning my first international trip out o...
16 my wife and i have decided to move across euro...
25 i m looking for data plans i can use while tou..
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NMpepobpabdboTKa AaHHbIX

Ypoanum cTton-cnoBa 1 NpoBeaeM TOKEHN3ALUNIO.

from nltk.corpus import stopwords
from nltk.tokenize import word tokenize
#from nltk.stem import WordNetLemmatizer

stops = set(stopwords.words("english"))

def clean stopwords tokenize(content):
#lOKeHn3aums
content = content.apply(lambda x: word tokenize(x))
#ypaJieHne CcTorn-cJsioB
content = content.apply(lambda x: [i for i in x if i not in stops])
return(content)

20



NMpepobpabdboTKa AaHHbIX

Ypoanum cTton-cnoBa 1 NpoBeaeM TOKEHN3ALUNIO.

final data = clean stopwords tokenize(cleaned data)
print (final data)

id

1 [fianc, e, looking, good, caribbean, cruise, o...
2 [one, definition, questions, also, one, intere...
4 [singapore, airlines, business, class, flight,...
5 [another, definition, question, interested, ea...
6 [year, ago, reading, magazine, found, availabi...
8 [anyone, suggest, best, way, get, seattle, tac...
9 [considering, visiting, argentina, ten, days, ...
10 [recently, wife, traveled, italy, left, got, 8...
11 [planning, taking, trans, siberian, trans, mon...
13 [need, travel, cusco, peru, la, paz, bolivia, ...
14 [aware, travel, agencies, catering, us, citize...
15 [planning, first, international, trip, u, fall...
16 [wife, decided, move, across, europe, train, k...
25 [looking, data, plans, use, touring, different...
26 [heard, rumours, things, difficult, time, find...
27 [traveling, one, favorite, things, simply, exp...

28 [possible, duplicate, best, ways, avoid, data,...



NMpepobpabdboTKa AaHHbIX

[TocTporm obs1ako cfioB No gaHHbIM rnocne npeaobpaboTku.

#wordcloud
travel text cleaned = '
for x in final data:
for y in x:
travel text cleaned+=' '+y

#print(travel text cleaned)

plt.figure(figsize=(8,10))

wc_new = WordCloud(max words=1000,random state=1).generate(travel text cleaned)
plt.imshow(wc_new)

plt.show()
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NMpepobpabdboTKa AaHHbIX

BbinonHum novck 6nmxaniiero Tekcrta nocne npegodbpaboTku.

#M10UCK bninxanwero HOPMUPOBAHHOIr0 TeKCTa nocse npenobpaborku
flat list = []
for x in final data:

X_new =
for y in x:
X_new +=' '+y

X = X_new
flat list.append(x)

print(flat list)

[' fianc e looking good caribbean cruise october wondering islands best see cruise line take seems like lot cruises r
un month due hurricane season looking good options edit travelling 2012', ' one definition questions also one interes
ts personally find guide take safely amazon jungle love explore amazon would attempt without guide least first time p
refer guide going ambush anything p edit want go anywhere touristy start end points open trip take places likely see

travellers tourists definitely require good guide order safe', ' singapore airlines business class flight ewr sin new
ark singapore seem find reward krisflyer flights dates', ' another definition question interested easiest transportat
ion use throughout romania foreigner plan visit point still relatively ignorant get particularly interested rural are
as mountains difficulty crossing also ignorant', ' year ago reading magazine found availability get trip antarctica u
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NMpepobpabdboTKa AaHHbIX

BbinonHum novck 6nmxaniiero Tekcrta nocne npegodbpaboTku.

vectorizer_c = CountVectorizer(min_df=1)

X train_c = vectorizer c.fit transform(list(flat_list))

#4ncno coobueHun, 4Yncrio CcJ1oB

count_ samples c, count features c = X train c.shape

#print( 'titles count=%d, words count=%d' % (count samples c, count features c))

#coobuweHne-Bornpoc

request 2 = 'safely travel tour Amazon jungle'
request vect c = vectorizer c.transform([request 2])
print (request vect c.toarray())
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NMpepobpabdboTKa AaHHbIX

BbinonHum novck 6nmxaniiero Tekcrta nocne npegodbpaboTku.

found publ n _c = None
found dist n ¢ = sys.maxsize

found_i_n__ None

for i in range(0, count samples c):
publ = (list(flat list))[i]
if publ == request:
continue
publ vect = X train c.getrow(i)
cur_dist = dist_norm(publ_vect, request vect c)
#ne4yaTtb BCex paCCTOHHMﬁ
#print( 'publ %i dist=%.2f: %s' & (i, cur dist, publ))
if cur dist<found dist n c:
found dist n ¢ = cur_dist
found publ n ¢ = publ
found i n c i

print('\nBest publication is %i with dist=%.2f: %s' % (found i n c, found dist n c, found publ n c))

Best publication is 1 with dist=1.25: one definition questions also one interests personally find guide take safely
amazon jungle love explore amazon would attempt without guide least first time prefer guide going ambush anything p e
'ETE-GEEE-ES-Enywhere touristy start end points open trip take places likely see travellers tourists definitely requir
e good guide order safe
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penoopadoTka AaHHbIX

NO npepo6pad6oTkn u 10 Hopmann3anm BEKTOpPOB

Best publication is 44 with||dist=4.12:f<p>Are there travel sites constantly updated with safety tips and political si

tuation of countries?</p>

O npenoo6pa6otku n NMNOCJIE Hopmannsanm BeKTopoB

Best publication is 65 with [dist=1.31:]<p>Organizing your travel without agents is almost always cheaper and more fun

But does that also apply for Maldives? Can I just travel to the Maldives? Do you have some tips or experiences to rep
ort? </p>

NMOCJIE npepo6paboTku n Hopmanu3saumm BEKTOpoOB

Best publication is 1 with one definition questions also one interests personally find guide take safely
amazon jungle love explore amazon would attempt without guide least first time prefer guide going ambush anything p e
'ET%-agag-Es-gnywhere touristy start end points open trip take places likely see travellers tourists definitely requir
e good guide order safe
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3anaHve 3

1. Onpepenntb HeobxoamMmMble aTanbl NpeaobpaboTkn Ansa Balnx
OAaHHbIX:

1. paspgeneHve Ha NpensyioXXeHns / TOKEHb;

2. yOaneHune cTon-cros.;

3. ygaJsieHne 3HakKoB NpennHaHus, Yyncesn, CUMBOJIOB ApYyroro
angaBunTa;

4. ypaneHne KOpPOTKMX / ONIMHHbIX CNOB;

5. npuBegeHne K OOHOMY PErncTpy;

6. gononHuTesibHble MeToabl o6paboTkn ans BALUX gaHHbIX.

2. BbINnonHUTBb NoOMCK NOXOXEero TekcTa ¢ gaHHbIMW rocie
npenobpaboTKu.

3. CpaBHuTtb pesynbTtathl O 1 NOCJIE npegobpaboTku.
28



