OCHOBB1 00PaOOTKM TEKCTOB

OcHoBbl 06paboTKM
TEKCTOB



OCHOBB1 00PaOOTKM TEKCTOB

CnoBoco4yeTaHuna/konnokaumm

* [1na paHHOM nekuumn CnoBocoYvyeTaHmna = Konnokauumm =
Ppaseosiornyeckme obopoThl - LIENOYKU CIIOB COCTOALLME U3
OByx unn 6onee anemMeHToB, MMEKOLLEE NMPU3HaKN
CUHTAKCUYECKUN N CEMAHTUYECKN LIeNTOCTHOM eaUNHULbI, B
KOTOPOM BbI6Op O4HOro N3 KOMMNOHEHTOB OCYLLECTB/IAETCA Mo
CMbICIy, a BbIBOp BTOPOro 3aBUCUT OT BblOOpa NepBOro

* [1pnmepsbl:
—Kpenkum yamn (He “cusibHbIN Yan”)

—Cxema bepHynnn (cpaBHUTb 3HA4YEHNA CO 3HAYEHNAMMU
“Cxema” v “bepHynnn’)



OCHOBB1 00PaOOTKM TEKCTOB

[ lpnno>xeHnA

* CpaBHEHMA KOPNyCcoOB TEKCTOB

—KJ1iactepmn3aumi noKymeHToB B MHQOPMaLUMNOHHOM
NMNOonNCKe

—[lonck nnarnarta
* CHTakcun4veckmnm pasbop
* [ eHepaunA eCTECTBEHHOIO A3blka
* MalUnHHBIN NepeBon
* BbloeneHne kKno4veBbIX CNoB (TEPMUHOB)




OCHOBB1 00PaOOTKM TEKCTOB

BbioeneHmne cnoBoco4dYeTaHni



OCHOBB1 00PaOOTKM TEKCTOB

[Tonck KaHounoaToB

* OCHOBHaA nNpegnockiskKa

—Ecnu gBa (Mnn 6oniee) cnoea BCTpevaroTcA
BMECTe 4acTo, TO, BEPOATHO, 3TO
C/IOBOCOYETaHME

* IHCTPYMEHTHI
—YHacToTa
—YacToTa 1 dounbTpaumAa No Taram
—MaTemaTndeckoe oXxmgaHme n oucnepcun
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YacToTa

Ciw! w?) wl w2

* [MogcyeT YacToThbl N-rpam Se8al o ihe
26430 to the

—[locnepoBaTenbHOCT M3 N C/10B 21842 on  the

21839 for the

* BbibpaTb Hanbonee 6121 that  the
15630 at the

BCTpe4yarwmnecH 15494 1o be
13899 in a

* PesynbTar 3361 by the
] 13183 with the

—Kopnyc: New York Times 12622 from  the
11428 New York
* August-November, 1990 10007 hesad
—Pe3ynbTaT He nHTepeceH 5753 has  been

8573 for a



OCHOBB1 00PaOOTKM TEKCTOB

YacToTa ¢ dpunbTpaumen no taram

* [loocyeT 4YacTOThbl N-rPaM  TagPattem  Example

AN linear function
° N N regression coefficients
O n pelulen I/I T b LI aCT I/I peLI I/I AAN Gaussian random variable
ANN cumulative distribution function
L qjl/”'l praLlMH KaHﬂIMﬂIaTOB NAN mean squared error
N NN class probability function

No WabsioHam AanA vYacTen ey deareesof freedom
peyn e

* BblOpaThb Hanbosee
BCTpevatroLmecH
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YacTtoTa c CbI/IJ'IpraLI,I/Iel/I No Taram

Ciw! we) wl Tag Pattern
11487 New York AN
7261 United States AN
5412 Los Angeles NN
3301 last year AN
3191 Saudi Arabia N N
2699 last week AN
2514 vice president AN
2378 Persian Gulf AN
2161 San Francisco NN
2106 President Bush N N
2001 Middle East AN
1942 Saddam Hussein N N
1867 Soviet Union AN
1850 White House AN
1633 United Nations AN
1337 York City N N
1328 oil prices N N
1210 next year AN
1074 chief executive AN

1073 real estate AN



OCHOBB1 00PaOOTKM TEKCTOB

MaT. oXkmgaHue n gucnepcuA

* HYacTo ycTonymBble napbl CI0B HAX04ATCA
HEe PAOOM
—[1pnmep
* She knocked on his door

* They knocked on the door
 a man knocked on the metal front door

—Ba)kHO 3TO NoHMMaTb, HaNpUMep Npu reHepaumn
TEKCTOB



OCHOBB1 00PaOOTKM TEKCTOB

MaT. oXkmgaHue n gucnepcuA

* TexHnKa
—PaccmoTpum BCce napbl CNIOB B HEKOTOPOM OKHE
—llocynTaem pacctoAaHMe Mexay cnoBamMmu

* Mepbl
—MarT. oxxnpgaHue (BO3MOXXHO oTpuLaTeNIbHOE)

 [lokasblBaeT Ha CKOJIbKO 4acTo ABa cfioBa BCTPEe4dHalTCAH
BMeCTe

—[uncnepcuna (cpenHekBagpaTUYHOE OTKIIOHEHUE)
« BapmnabenibHOCTb No3numm



OCHOBB1 00PaOOTKM TEKCTOB

SIS IS

MaT. o>xmuoaHue n ogucnepcun

She knocked on his door
They knocked on the door
A man knocked on the metal front door

n .
- Zz‘:l d; I‘IpMpr. knocked ... door
n E:§(3+3—|—5)z3.67
n 1\2
. d; —
32 — Z’L:l( ¢ d) s = \/%((3—3.67)24—(3—3.67)24—(5—3.67)2)
n—1 ~ 1.15
- YHACNO pa3, Korga gsa cjioBa BCTPETUITUCD

- CMEeLLeHMe Mexay crnosamm
- BbIBOPOYHOE cpeaHeE CMELLEHU
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[ ucTopamma

* [lpnmep: strong ... for
—“strong [business] support for”

frequency
of strong

50 +

20 +

4

|

-
-

-4 -3 -2 -1 0 1 2 3 4
Position of strong with respect to for (d = —=1.12,s = 2.15).




OCHOBB1 00PaOOTKM TEKCTOB

[ lpnmep

s d Count | Word 1 Word 2
0.43 0.97 11657 | New York
0.48 1.83 24 | previous games
0.15 2.98 46 | minus points
0.49 3.87 131 | hundreds dollars
4.03 0.44 36 | editorial Atlanta
4.03 0.00 78 | ring New
3.96 0.19 119 | point hundredth
3.96 0.29 106 | subscribers | by
1.07 1.45 80 | strong support
1.13  2.57 7 | powerful organizations
1.01 2.00 112 | Richard Nixon
1.05 0.00 10 | Garrison said

* bonbLoe cpegHekBagpaTuU4Hoe

OTKJTOHEHMEe MOKa3blBaeT, 4UTO CO4eTaHNEe He

OYeHb MHTEepecHoe



OCHOBB1 00PaOOTKM TEKCTOB

[lpoBepKa cTaTUCTUYECKUX
rmnoTes



OCHOBB1 00PaOOTKM TEKCTOB

[lpoBepKa cTaTUCTUYECKUX
rmnoTes

 OcHOBHaA noeqa: cnoBa cnoBocoYyeTaHuA
BCTpeYaroTcA BMECTe 3Ha4YNTEeNIbHO Yalle
4yeM MPOCTO Cly4danHO

* IHCTPYMEHTHI:
— t-kputepun CtbroaeHTa (t-test)
— Kputepun cornacua lNmnpcoHa (Xn-kBagpar)

— KpuTtepum oTHOLWEHMA npasaononobua
(Likelihood ratio test)



OCHOBB1 00PaOOTKM TEKCTOB

HyneBaAa rmnoTesa

* Ho-cnioBa BcTpeyarTcA He3aBUCKMMO
—P(w1,w2)=P(w1)P(wz)
* KakoBa BEPOATHOCTb NOJTyUUTb

c/ioBoco4yeTaHne wWiwa, Npu yCoBUN YTO
rmnoTesa BepHa?

—p=P(W1W2|Ho)



OCHOBB1 00PaOOTKM TEKCTOB

YpoBeHb 3HAYMMOCTWN. p-value

* YpoBeHb 3Ha4MMocCTu (significance level)

—JlonycTrmanA BepOATHOCTb OTBEPrHyTb rMNOTesy
Ho npn ycnosme 4TO OHa BepHa. (COBEPLUNTbL OLLUNOKY
1-ro pona)

—0O603HayaT a

—Y4acTo B KayecTBe YPOBHA 3HAYMMOCTMU BbibMpatoT
a=0.05

* p-value (mocTuraembii YypoBEHb 3HAYMMOCTN)

— BEPOATHOCTb NONYYNUTb OS1A AaHHOWU BEPOATHOCTHOM MOOENN
pacnpenenieHna 3Ha4eHNN CrydamHOM BENMNYMHBI TAKOE XXE UMK
b6osiee aKCcTpemManbHOE 3HAYEHME CTATUCTUKW, MO CPABHEHUIO C
paHee HabnogaembiM, MPU YCIOBUK, YTO HYNEBAA rMNoTes3a BepHa

—Yem MeHbLlle p-value Tem nyduie
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Ownbkun 1-ro n 2-pona
* BO3MOXXHbI 4 cuTyaumu

_ P —

BEepHa ansrepHatuea Hi goll e reNolo)it:] OK

* LleHa owmbok 1-ro n 2-ro poga pasninyHa v
ee C/I0XHO oueHnTb. B obnactn aHannaa
OAaHHbIX 06bIMHO UKCUPYIOT BEPOATHOCTb
ownbkun 1-ro poga u MUHUMNU3NPYIOT
BEPOATHOCTb OLWMOKK 2-ro poaa.
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T-kputepumn CTblogeHTa

e T-cTaTUCTUKA

T — 4 p-OXupaeMoe MaT. OXKMAAHWE
> f2-Bb|6opquoe cpenHee
./ SW s”-BblbOpoOYHaA gucnepcuaA

N-pa3zmep BbIOOPKU

—

* Pacnpepenernne CTtbtogeHTa (CTpeEMUTCA K
HopMasibHOMY npu 6onbwmnx N)

P| 005 0025 001 0.005 0.001 0.0005
C 90% 95% 98% 99% 99.8%  99.9%
[ | 6314 1271 3182 63.66 3183  636.6
10 | 1.812 2.228 2.764 3.169 4.144 4587
20 | 1.725 2.086 2.528 2.845 3.552  3.850
(z) o | 1645 1960 2326 2576 3.091 3.291

d.f.




OCHOBB1 00PaOOTKM TEKCTOB

T-kputepum CTtblogeHTa

* PagpaboTtaH YunbAamom ['occeTomM as1A OLEHKMN
KayecTtBa nuBa [ HHecC

* PaccMoTpuM pacnpenenieHmne BbIbopoYHOro
cpenHero y BCEBO3MOXXHbIX BbIOOPOK OJINHbI N

* [1o UI'T, npwn 6onblumnx n:

J

|

0.1%

00 01 02 03 04

I 1 1
-30 —-20 -1lo L lo 20 30



OCHOBB1 00PaOOTKM TEKCTOB

T-kputepum CTblogeHTa

* Ecnun gnAa Hawunx gaHHbIX Habnooaemoe
BbIBOPOYHOE CpeaHeEe CUMNbHO OTK/IOHAETCA OT
0>XX1OAaemMoro npuv HyneBowu rmnoTese, To C
BEPOATHOCTbIO p rMNOTe3a He BepHa

* A - OlWMbKa nepBoro poaa
°* p <qa-O0TBEpPraem rmnoTeasy

|

00 01 02 03 O




OCHOBB1 00PaOOTKM TEKCTOB

T-kputepun. I'pnmep

* [1peanosioXXnm, 4TO cpegHUn POCT MY>XXUYUH B
nonynAaunm paeseH 158 cm

* [nA BbIGOPKM 13 200 My>XXUNH T = 169, s* = 2600

169 — 158
e Torgpa t= — 3.05

005 0.025 001 0.005 0.001 0.0005
90% 95% 98% 9% 99.8%  99.9%

2600
200
6.314 1271 31.82 63.66 3183  636.6

P
C

e 1na a=0.005: af |
10 | 1.812 2.228 2.764 3.169 4.144 4.587
20

1725 2086 2528 2845 3552  3.850
e 3.05>2.576 (z) o | 1645 1960 2326 2576 3091 3291

* OTBEpPraemM rmnoTesy



OCHOBB1 00PaOOTKM TEKCTOB

T-KpuTepuin oaAa cnoBOoCOYETAHUN

* [lycTb HyneBaA rMnoTesa BepHa

* PaccmoTpumMm npouecc cnydyanHou reHepauum
burpamm, ecnu BCTpeTunn durpammy wiwz (C
BEPOATHOCTHLIO P) reHepupyem 1, B NPOTUBHOM
cny4yae 0 (cxema beprynnun) = 6muHoMmnanbHoe
pacnpegeneHue

* MaT. OXXMUOaHue = p
* aucnepcuna = p(1-p)=~p npu manbsix p

xr— U 1 =Ho=P(w1)P(w2)
L= EQ-OTHOLueHme W1W2 K 00LLemy Kon-sy bupramm
S”-0THOLWeEeHMe W1W2 K 0bLLemMy Kosi-By bupramm
N-00Lee Konn4ecTso burpamm

=2
N
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[Ipnmep

* Nnew companies (BcTpeTnnaco 8 pas)

15828 4675
(new) = Teoreeg 1 (companies) = Tomees

15828 4675

Ho : P(new companies) = P(new)P(companies) = - orm e X Ta0m00g
8

= ~ 5.591 x 107

T 14307668

~ 3.615 x 1077

— 5.591 x 10" — 3.615 x 10"
=P o . . ~ 0.999932
/52 ’V/5591X10_7
N 14307668

* HE MOXXEM OTBEPrHyTb rMnNoTesy




OCHOBB1 00PaOOTKM TEKCTOB

[1nAa kopnyca

t Ciwl) Cw?) Cw! w?) | w! w?
4.4721 42 20 20 | Ayatollah Ruhollah
44721 41 27 20 | Bette Midler
4.4720 30 117 20 | Agatha Christie
44720 77 59 20 | videocassette | recorder
4.4720 24 320 20 | unsalted butter
2.3714 14907 9017 20 | first made
2.2446 13484 10570 20 | over many
1.3685 14734 13478 20 | into them
1.2176 14093 14776 20 ! like people
0.8036 15019 15629 20 | time last




OCHOBB1 00PaOOTKM TEKCTOB

Xu-KBagpart

* CpaBHUTb Habntogaemble 4acToThbl B
Kopnyce ¢ oXXnaaembiMy YacToTamMu npu
BEPHOW r’MnoTe3e 0 HeE3aBUCUMOCTH

* Ecnun pasnunymne 6onbLUOE - OTBEPraem
rmnoTesy

* (Bbibopka gomkHa ObITb 60nbLIAaA)
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X2 - obwaA gopmyna

* Mepbil:
—Ejj = oXkupaemoe KoJ1-BO Kosiokaumm
—QOjj = Habnogaemoe Kon-BO Kosiiokaumm
O.. — FE..
2 () (¥
=2 5
— ij
1,7
* PesynbTat
—CmMmoTpuMm vncno B Tabnuue gna pacnpeneneHns
2
X
*eCJiIn 4YNCJOo B Ta6n|/|ue MeHblLlUe, TO OTBepraem
rmnoTesy
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X2 - onAa burpamm

W) = new

W1 #+ new

w» = companies

8

4667

(new companies) | (e.g., ofd companies)

Wy # companies

15820
(e.g., new machines)

14287181

(e.g., old machines)

2
—

X

N(011022 — 012071)?

- (011 + 012)(011 + 021) (012 + 022) (021 + O27)

14307668(8 x 14287181 — 4667 x 15820)2

(8 +4667)(8 + 15820)(4667 + 14287181)(15820 + 14287181)

~ ]

D

5

P 0.99 0.95 0.10 0.05 0.01 0.005 0.001

df. 1 | 0.00016 0.0039 2.71 3.84  6.63 7.88 10.83
2 0.020 0.10 4.60 599 9.21 10.60 13.82

3 0.115 0.35 6.25 781 11.34 12.84 16.27

4 0.297 0.71 7.78 9.49 13.28 14.86 18.47

100 70.06 77.93 1185 124.3 135.8 140.2 1494




OCHOBB1 00PaOOTKM TEKCTOB

Kputepum OTHOLLEHUA
npasaonoanobuA

* Ha ckonbko 6bonee npasaoonoaobHa oaHa
rmnoTesa, 4em gpyran

* Hi: P(walw:i) = p = P(wz|-~w1)
* Ho: P(wa]wi) = p1 # pa = P(wa|—~w:)
(p1 >> p2)
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KpuUtepum OTHOLLEHUA

npaBaononootuA
P(wa|w) P=7 P
P(wa|—w1) | P= | e

* Tak XXe Kak B t-kputepuun npegnonaraem cxemy bepHynnu
n bMHoMManbHoe pacnpeneneHme

b(k;n,z) = CFa®(1 — )" "

C12 U3 C1 BUrPaAM-3TO W1W2 b(ClQ; C1, p) b(ClQ; Ci, pl)
C2-C12 M3 N-C1 6UrpaM-aTo He W1wz ‘b(cz — c19; N — Cl,p)‘b(CQ — C12, N — C1, pg)

L(Hy) = b(c12; ¢1,p)b(c2 — c12; N — 1, p)
L(H3) = b(c12;¢1,p1)b(c2 — c19; N — c1,p2)
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OTHoweHne npasoobonodbus

B L(Hy)
logA = logL(HZ)

. b(ciz, c1,p)blca = c12, N —¢1,p)
f’b(Clz,Cl,pl)b(Cz - C12,N —¢1,p2)
= logL(clg,cl,p) + logL(Cz — Cl'_),N - C],p)

= lo

—~log L(c12,¢1,p1) —log L(¢c2 — €12, N = ¢1,p2)



OCHOBB1 00PaOOTKM TEKCTOB

Pe3ynbTaTt onA Kkopnyca

-2logA  Cw') Cw?) Cwlw?) w! w?

1291.42 12593 932 150  most powerful
99.31 379 932 10 politically powerful
82.96 932 934 10 powerful computers
80.39 932 3424 13 powerful force
57.27 932 291 6 powerful symbol
51.66 932 40 4 powerful lobbies
51.52 171 932 5 economically powerful
51.05 932 43 ~ powerful magnet
50.83 4458 932 10 less powerful
50.75 6252 932 11 very powerful
49.36 932 2064 8 powerful position
48.78 932 591 6 powerful machines
47.42 932 2339 8 powerful computer
43.23 932 16 3 powerful magnets
43.10 932 396 5 powerful chip
40.45 932 3694 8 powerful men
36.36 932 47 3 powerful 486
36.15 932 268 4 powerful neighbor
35.24 932 5245 8 powerful political
34.15 932 3 2 powerful cudgels

* —2log\ UMEEeT pacnpeneneHne x?2



OCHOBB1 00PaOOTKM TEKCTOB

[lpoBepKa CTaTUCTUYECKUX
rmnoTes3 ANA cpaBHEHUA
KnaccndumkaTopoB



OCHOBB1 00PaOOTKM TEKCTOB

CpaBHeHMe KnaccnupnkaTopos

* [lycTb Yy Hac ecTb gBa Knaccugukartopa
— Pa3paboTaHHbIN HaMW
— State-of-the-Art peweHne

I

0,853

* [1eNCTBUTENBHO NN Halle peLleHne nyyiwe?
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CpaBHeHMe KiaccndnkaTopoB

* [locuntaem F1-mepy Ha HECKOTbKUX
Habopax OaHHbIX

vyl = [0.81922220,
0.87187914,
y2 = [0.80006565,
0.89964834,

.80076079, 0.89213162,
.88404899, 0.83593810,
.81164693, 0.83667603,
.80711508, 0.86260427,

.85617380, 0.84878412,
.89170907, 0.82974126]
.83123125, 0.88698,

.84889595, 0.86098152]

o O O O
o O O O

* Kakylo HyneBYylo rmnoTtesy BblbpaTb?
* YTO MOXXHO cKka3aTb 0 pacnpeaeneHnax?
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HenapameTpuieckume TecThl

* Koroa Henb3A caenatb npennosioXXeHne o
pacnpeneneHnm cny4yamHou BeIMYnHbI

— CKoLeHHbIe pacnpeneneHna
— Mano gaHHbix gna UIT

* Vicnonb3yloT HenapameTpuyeckne TecThl
— 3HaKOBble KPUTEPUU
— PaHroBble Kputepuu
— [lepecTaHOBOYHbIE KPUTEPUNA
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BapuaunoHHbIV pAaa,
* [lycTb y Hac ecTb BblOOpKa Xi,..., X,

* YNopAOoo4YMM ee no He ybbiBaHUIO
X(l) <... <X(k1) :...:X(k2) < - - SX(n)

CBAska pasmepa k2-k1+1

* PaHr HabnooeHus
—Ecnu X; He B cBA3Ke, TO rank(X;) = r, X; = X,
—Ecnu X, B cBA3Ke, X(4,) = ... = X(;,) TO

k1t ko

rank(X;) 5




OCHOBB1 00PaOOTKM TEKCTOB

Kputepnn YMnkKokcoHa

* PaHroebin Kputepum
* HyneeaAa rmnoTtesa Hy: med(X; — X5) =0
* AnbTepHaTuUBa H; : med(X; — X5) #0

* CunTtaem cTaTUCTUKY
W( ?,X?) — ZTCLTL]C(‘XU — XQ’LD X SZQTL(XM — XQZ)

1=1
* HyneBoe pacnpeneneHune TabnnyHoe

— Npu crnpaBeansIMBOCTN HYNEBOM rMNOTE3bl, KaXabl U3 PaHroB B
Hallen BbI6GOPKE MOIr C 0QMHAKOBOW BEPOATHOCTLIO peasin3oBaTbCA C
MOBbLIM 3HAKOM: N C «+», N C «—». Takum 06pasom, Mbl Nosy4aem 2 B
CTEMNEHMN N BapMaHTOB pacnpenesieHnA 3HaKoB Mo
paHram. [lepebepéeém BCe 3TN BapuaHTbl, N HA Ka)XOO0M U3 3TUX
BapuaHTOB 3HAKOB NOCYUTAEM 3HAYEHME CTATUCTUKMN.



OCHOBB1 00PaOOTKM TEKCTOB

[ lpnmep

from scipy.stats import wilcoxon, rankdata
import numpy as np

yl = [0.81922220, 0.80076079, 0.89213162, 0.85617380, 0.84878412,
0.87187914, 0.88404899, 0.83593810, 0.89170907, 0.82974126)

y2 = [0.80006565, 0.81164693, 0.83667603, 0.836123125, 0.88698,
0.89964834, 0.80711508, 0.86260427, 0.84889595, 0.86098152)

np.mean(yl)

0.853038909

np.mean(y2)

0.8450736895000001

rankdata(np.concatenate((yl,y2)))

array([ 5., 2., 19., 12., 10., 15., 16., 7., 18., 6., 1., 4.,
80' 17.' 20.’ 3.’ 14.' 11.’ 13.])

wilcoxon(yl,y2,alternative='greater')

WilcoxonResult(statistic=32.0, pvalue=0.3232311013320848)



OCHOBB1 00PaOOTKM TEKCTOB

[Tpobniembl MCNONb30BaHUA
CTaTUCTUNYECKOW NPOBEPKN rTMNOTES

» 3a6ny>xaneHuna o p-value
* MHOXXeCTBEHHaA NpoBepKa rmnoTes



OCHOBB1 00PaOOTKM TEKCTOB

3abny>xaeHna o p-value

* p-value 3To He BEPOATHOCTb TOro, YTO BEPHa OCHOBHaA
rmnores3a Ho

— p-value Tak >xe He ABNAeTCcA BEPOATHOCTbLIO TOrO,
4YTO HeBepHa anbTepHaTmBa Hj

— CtaTuncrtunyeckumne Kputepum BoobLue He yMeroT
OLEeHMBaTb Takne BEPOATHOCTMN.

* bonbloe 3Ha4yeHne p-value He o3Ha4vaeT 4TO Ho BepHa

— B03MOXHbI pa3dnunyHbie 06bACHEHNA 60bLLOro 3Ha4YeHue p-
value:

* [MnoTtes3a HoBepHa

* [MnoTtesa Ho He BepHa, HO pa3mep BbIOOPKN HEOOCTATOYHO HOJIbLLION.
bosnbllee 4YnCno aKCNepMMeHTOB NO3BONAT OTBEPrHyTb Ho

 lmnoTe3a Ho He BepHa, HO Mbl MPUMEHAEM HENPaBUSIbHbIA KPUTEPUIA



OCHOBB1 00PaOOTKM TEKCTOB

MHOXeCcTBeHHaA NpoBepKa
rmnoTes

vyl = 0.8 + 0.1*np.random.rand(10)

p =1
while p > 0.05:
vy2 = 0.8 + 0.1*np.random.rand(10)
w = wilcoxon(yl,y2,alternative='greater')
u, p=w
print(w)

WilcoxonResult(statistic=42.0, pvalue=0.06970698666076602)
WilcoxonResult(statistic=39.0, pvalue=0.12056068413870913)
WilcoxonResult(statistic=41.0, pvalue=0.08440347677825405)
WilcoxonResult(statistic=40.0, pvalue=0.10131080385615598)
WilcoxonResult(statistic=36.0, pvalue=0.19313536018324134)
WilcoxonResult(statistic=29.0, pvalue=0.4392408717164356)
WilcoxonResult(statistic=46.0, pvalue=0.02966805994045431)

Ypa! Mon knaccngmkaTop 3Ha4ymMmo nydue!



OCHOBB1 00PaOOTKM TEKCTOB

[1nA camoCcTOoATEeNbHOro N3y4eHnnA

* PelweHne npobsieMbl MHOXXECTBEHHOW
NPOBEPKU rMnoTes

» [loBepuTEnbHbIE NHTEPBAIbI

—CpaBHEHNE KJTaCCUPUKaTopoB C MOMOLLbIO
A00BepUTEsIbHbIX NHTEPBaJ10B




OCHOBB1 00PaOOTKM TEKCTOB

[lone3HaA nHdompaunA

NnbAa Kosnos: [lpoBepka cTaTUCTUYECKUX TMNOTES
O/1A CpaBHEHMA aJIrfOPUTMOB Klaccnumkaunm

https://www.youtube.com/watch?v=6¢cnF8IQRYNO

https://www.coursera.org/learn/stats-for-data-analysis

3TOT KypC BXOAUT B cneuunanusauvio "Cneunanusauusa MawmHHoe obyyeHue U aHanua gaHHbIX'

ﬂOCTpOeHI/Ie BbIBOAOB MO AaHHbIM

% % % % Jr 4.7 OueHku: 803 * PeueH3uu: 111




OCHOBB1 00PaOOTKM TEKCTOB

3akryeHue

* Annapat NpoBEPKN CTAaTUCTUYECKUNX
rmnoTe3 O0/IKEeH 3HATb t0bon YenoBek,
3aHMMaLWMNCH aHaNTIM30M OaHHbIX

* B 06paboTKe TEKCTOB MeTOAbl MPOBEPKU
CTATUCTUYECKUX TMNOTE3 MOXXHO NPUMEHATb
OnA noucka cnoBOCOYETaHUU NPUMEHAIDTCA

* OOHUM N3 Hanbonee BaXkHbIX MPUMEHEHUN
ABMIAETCA CpaBHEHNEe Moaenen MallHHOIo
0by4yeHuA



OCHOBB1 00PaOOTKM TEKCTOB

Cnepnylowana nekum

* BeKTOpHbIE NpencTaBEHNA C/OB
—(Mawnopos Bnagnmunp Mntpuesuny)



