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NnaH Ha cerogHs

 ArOpUTM ANA KNnacTepm3aumm B
HEeeBK/IMA0BOM MPOCTPAHCTBE

* Knaccnédunkauma (overview)
e Feature selection

 MapReduce (noBTopsaem)



Residual sum of squares

* RSS —residual sum of squares
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Residual sum of squares(2)

* MuHnmunsnpyem RSS
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HaxoxpeHve onTuManbHOro Uumcna
Knacrepos

K = argmin| RSS
k
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Knacrepmsauuma B HeeBKNIMAOBOM
npoctpaHcTBe. GRGPF Algorithm

 GRGPF for its authors (V. Ganti, R. Ramakrishnan, J.
Gehrke, A. Powell, and J. French)

 OpraHu3yeT KNacTep B Uepapxmio B BUAE AepeBa
* HoBbI® anemeHT MOXeT bbITb MpUCoeaNHEH K
KNacTepy K ero HUXHUM INCTbAM AepeBa
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NpeacrtaBneHme Knacrtepos B
GRGPF anropurme

* [lpucoeanHeHMe anemeHTa B KNacTep => Knactep

yBe/IM4NBaAETCA
* bBO/bWMHCTBO 3/1eMEeHTOB KNacTepa coxpaHAeTCcA Ha

NNCK
B OCHOBHOW NamMATU KNacTep npeacraBnaeTca B

BMe BEKTOPa Npu3Hakos (features)
* [1nAa sanemeHTa p U3 KNacrepa:

ROWSUM (p)= Y 1 p-xF

an)k



MHmumanmsauumna gepesa

1. Knacrepbl opraHnM3soBaHbl B Buae agepesa

2. JlnctbAa pepeBa moryTt 6biTb oueHb 6onbmmum (disk
block nnu pages)

3. UHuumanmsauma: 6eperca 4actb BXOAHbIX AAHHbIX
U KNacTepusyeTca nepapxmyecKMm nytem

4. Pesynbtat 3 => pgepeBo T

5. [laHHOe aepeBo T He byaeT UcNoab30BaTbCA
GRGPF

6. NMonyuyeHHOe pepeBo banaHcupyerca

7. BopaHom Knactepe N anemeHTOB



GRGPF Anroputm

[1aHHblEe N3 BTOPOro XpaHWAULLA — p

P snemeHT pobasndem B OAUNKAUWINMK
Knacrtep

HauynHaeT C KOpHA

[loxoanm A0 NNCTbEB, B KOTOPbIX KAacTpoua,
6AMKaANLWINK K p

OueHnBaem: ROWSUM (p)=ROWSUM c)+Nd’(p,c)



Splitting clusters

* GRGPF HaknaabiBaeT orpaHMyeHne Ha pasmep
KnacTepa:

JROWSUM (c)/ N

* Echn paguyc Knactepa npesblllaeT AaHHYIO
BE/IMYMHY, TO KNacTep Aenntcsa Ha ABa:

— Knactep 3arpyXaetca B OCHOBHYIO MNamAThb,

pasgendaeTca Ha pABa NyTemM MUHUMU3ALUU
ROWSUM

— [MpMU3HaKM Knactepa BbluMUCAAOTCA AN 0b6oux
KNacTepoB
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Merging clusters

* bnunsKkue knactepbl 06beamnHatotca (C1 m C2 s
C)

 Knactpownpa ana HoBoro Knactepa C byaet
TOYKa, KOTOPAA MaKCMMaANbHO yaaneHo OT

Knactponaa C1 nam C2

* Hanpumep Hy*HO nocymntatb ROWSUM pna
TOYKU p 13 Knactepa C1 B HoBom Knactepe C:

ROWSUM (p)= ROWSUM, (p)+ N (d*(p,c))+d’(c,,¢,))+ ROWSUM,_ (c,)



NnaH Ha cerogHs

* Knaccnédunkauma (overview)
* Feature selection
 MapReduce (noBTopsaem)



Knaccudbumkauma 6es yunrtens
[Moderm IR. Ricardo Baeza-Yates]

ObyuyeHune 6e3 yuntensa

HanBHaA TeKcToBaA

Knacrtepusauma
KnaccnbuKauyma
Pasgenstowwasn O6beanHaIoLas TekcToBaa Knaccndukauma Ha
OCHOBE TOYHOro CpaBHEHMUSA
Single Link
K-means g

Complete Link

Bisecting k-measn
£ Average link

Vector Model



Knaccucpukauma c yuntenem
[Moderm IR. Ricardo Baeza-Yates]

[epeso
NPUHATUA
peLweHumn

DT

MeTop
6MKaNLWNX
coceen

KNN
Weighted
KNN

Supervised text classification

Relevance HanBHbIN S 6

feedback KnaccudpuKkaTop VIV Accamones
_ Binary SVM with

Rocchio Naive multiple ADABOOST

Bayes classes



NnaH Ha cerogHs

e Feature selection
 MapReduce (noBTopsaem)



OueHuBaHMe nNnpu3HaKoB [2003 Feature
Selection Challenge]

Metopa oueHKu: Balance Error Rate (BER)

1 ositive mstances predicted wron
BER = (7P D =3

2 # positive instances

# negative instances predicted wrong

) -

# negative instances
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OueHka npu3sHakoB. F-score (2)

T,k = 1,...,m, Bxoaawmii BeKTOp NPMU3HaKOB

n+ and n—, YMcNo0 NONOHKUTENbHbBIX U OTPUL,ATENbHbIX
dnemeHTOB B 0byyatoulen Bbibopke

2 2
(ig_l-) — i.z') + (iig_) — ji)

ny 2 n_ 2
+) A+ ) (=
n+1—1 Lzl ('1’21) — :Bg )) + ﬁ kZI (Igz) — fBS ))

T;, 3—3("”)’ CBE_) 3TO cpeaHee no i-omy Npu3HaKy No Bcew BbIbOpKe, NO
NONOXUTENbHbIM U OTPULATENbHBIM 3/1IEMEHTAM



MeTtoas! BbIOOpa Nnpu3HaKoOB Ha
ocHoBe F-score

1. Cumtaem F-score gna KaXXaoro npusHaka

2. Bblbnpaem HecKonbKko noporos AnAa F-score
(peweHune yenoseka)

3. [na KaXgoro nopora:

1.
2.

3.
4.

Ynansem npusHaku ¢ HU3KUm F-score

Cny4yanHbim obpa3om, pasaendaem Ha X _training and
X valid

Obyyaem Knaccmdukatop Ha ocHoBe X _training

[MoBTOpPAem warn 5 pa3 n sBeibnpaem nopor ¢
HaMMeHbLLEen oWnbKon

4. Ypanaem n3 oby4yarouwen BbIODOPKM HEBAaNNIHbIE
NPU3HaKK
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F-score and Random Forest

 Random Forest (RF) — meToa Knaccndumkaumm,
BO3BpPallaeT BaXKHOCTb Ka*A0ro npmu3HakKa

 (OCHOBHafA naea — NCNONAb3yeTcA HECKOJIbKO
(bonblLOE KONMYECTBO) AepeBLEB NPUHATUA
peLlleHnn, Kaxkaoe n3 KoTopbiX CTPOUTCA Ha
OCHOBe obyu4atoLien BbIbOpKU. BekTop
NPM3HaKoOB BbibMpaeTcs cay4yamHo

° I'Ipe,u,CKa3aHme onpeagendetcda ronroocosaHue,
NPMN3HaeTCA MHEHWNE 60/1bLLUMHCTBA



F-score and Random Forest.
OnpepeneHmne BaXKHOCTU NpM3HaKa

— Paspenaem obyyatoulyto BbiI6opKy Ha Ase Yactu (TS1 um
TS2)

— Oby4yaemca Ha TS1
— Tectnpyem Ha TS2 = > Accuracyl

— Cny4alHbiMm 06pa3om nepectaBasem 3HadyeHus gna | —oro
NpPU3HaKa => accuracy?2

— BaxHocTb Nnpu3Haka = |Accuracyl — Accuracy?2 |



F-score and Random Forest.
OnpepeneHue BaXKHOCTMU nNpu3Haka (2)

1.

F-score (paccmaTpmBaeT TONbKO MPU3HAKU C
BbICOKMM F-score, Kak noay4yeHo paHee)

Craptyem RF, Ha ocHoBe npu3HakoB un3 1. RF
BO3BpallaeT paHK 1A KaXXA0ro npmu3Haka.

Ybupaem 13 oby4yatowlen BblIbOpKM MeHee BarXKHble
NPU3HAKMW.

OcTaHaBnAMBaemca, ec/ln YUcno NMPN3IHAKOB
Ma/1eHbKOe
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PeaynbraTtbl. [2003 Feature Selection
Challenge]

Dataset ARCENE DEXTER DOROTHEA GISETTE MADELON

SVM 13.31 11.67 33.98 2.10 40.17
F+SVM  21.43 8.00 21.38 1.80 13.00
F+RF4+SVM 21.43 8.00 12.51 1.80 13.00
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NnaH Ha cerogHs

 MapReduce (noBTopsaem)



worker

split 0

split 1

split 2

(3) read

User

Program
. (2)
2. assign
. assign reduce .
map

(5) remote read

(4) local write

worker

split 3

split 4

Input
files

worker

Map
phase

00

Intermediate files
(on local disks)

Figure 1: Execution overview

Reduce
phase

(6) write

Output
files




MapReduce: npeacrasneHue
* YuTaeT AaHHbIE
e dyHKuma — Map <k,v"’>: @

— N3BneKaeT 10, YTo Bam

HYXKHO Map o Map1 Map 2
 CmelLUMBaeT N COPTUPYET

e ®yHKumAa — Reduce <k, v’> ->
<k’ v"">:

Shuffle

Reduce1
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— Arpervpyet, CcyMMUPYET, Reduce o
dunbTpyeT u
TpaHchopmupyeT

* [lnwet pe3ynbTar




Npumep: noacyYeT CTaTUCTUKMU NO
croBam

Provided by the Provided by the
programmer programmer

MAP:

reads input and
produces a set of
key value pairs

Reduce:
Collect all values
belonging to the

key and output

Group by key:
Collect all pairs
with same key

The crew of the space shuttle (t h e, 1) (C reW, 1)

Endeavor recently returned to

Earth as ambassadors, (CI’EW, 1) \ (C I'ew, 1)

STTRGETSoTa = crew, 2
space exploration. Scientists (Of’ 1) (Space’ 1) ((S ace’ 1))
at NASA are saying that the

recent assemblyyofgtlhe Dextre (t h e’ 1) (the, 1) p ‘

(the, 3)
(shuttle, 1)

| term space-based | (Spacel 1) (the, 1)
(recently, 1)

man/machine partnership.
"The work we're doing now -- (S h Utt Ie, 1) (the, 1)
what we're going to need to (EndeaVOI’, 1) (ShUttle, 1)

do to build any work station

or habitat structure on the (rece ntly, 1) (recently, 1)

moon or Mars," said Allard
Beutel.
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Big document (key, value) (key, value) (key, value)
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Pe3rome. dTansbl 3KCnepmmMmeHTa

1. dopmynnpoBKa 3agaum (paccmoTpenm)

2. Bbibop anroputma ana aHannM3a U MeToa0B
OLLeHKMU M METO0B OLEeHKM (paccmoTpenn)

3. Bbibop obyyalowiero n TeCtToBoro MHOXXecTBa
(paccmoTtpenu)

4. Feature selection (Bbibop npusHaKoB)
(paccmoTtpenu)

5. OueHKa nosly4YeHHbIX pe3y/iIbTaToB
(paccmoTtpenn)

6. BbiBoA (paccmoTtpesnn)
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