Lecture Ne6. Data analysis. Data management

Lecture purpose: to study data analysis bases.

Lecture content: methods of collection, classification and prediction.
Decision trees. Processing large volumes of data. Methods and stages of Data
mining. Tasks of Data mining. Visualization of data.

Data analysis

Data analysis is a process of data research, filtration, conversion and
modeling to extract the useful information and decision-making. Data analysis has
a set of aspects and approaches, covers different methods in different fields of
science and activities.

To create the plan of data collection it is necessary to:

1) Define problems and formulate research objectives.

2) Realize a preliminary study of an interesting subject.

3) Develop concepts of research.

4) Make detail planning of a research.

5) Make a selection of information sources and collection of secondary data.

6) Estimate the obtained data and to make a decision how primary data are
needed.

7) Define a method of collection of primary data — inquiry, observation,
experiment.

8) Carry out directly the collection of primary information.

9) Provide results of the research (presentation).

— intuitive, which deal with opinions and estimates of experts;

— formalized which are already described in literature and based on which
are already built forecasting models.

Decision trees are widely used in data slicing pane.

Decision trees — it the method of rules representation in hierarchical,
sequential structure where a single node giving a decision corresponds to each object
there.

All problems, which are solved by a tree method, can be integrated in the
following three classes:

1) Data description: Decision trees allow storing information about data in
the compact form, instead of them we can store a decision tree, which contains the
exact description of objects.

2) Classification: Decision trees perfectly cope with tasks of classification,
I.e. reference of objects to one of in advance known classes. The target variable shall
have discrete values.

3) Regression: If a goal variable has continuous values, decision trees allow
setting the dependence of the goal variable on independent (input) variables. For
example, the tasks of numerical prediction (prediction of values of a goal variable)
belong to this class.



There are many algorithms, which realize decision trees, among them CART,
C4.5, Newld, ITrule, CHAID, CN2, etc. However, the following ones are most
widespread:

CART (Classification and Regression Tree) — an algorithm of creation of a
binary decision tree — dichotomizing classification model. Each node of such a tree
in case of partition has only two descendants. The algorithm solves problems of
classification and regression.

C4.5 is an algorithm of creation of a decision tree, in which the number of
node’s descendants is not restricted.

Data Mining Bases

Speaking about processing large volumes of data, you face the use of the term
Data mining, which implies that there is a huge number of data.

Data Mining is a process of support of decision-making, which it is based on
the search of hidden regularities (information templates) in data. It is such a
technology intended for the search of regularities unobvious, objective and useful in
practice in large volumes of data.

Tasks of Data Mining are sometimes called regularities or techniques. The
main objectives of Data mining are: classification, clustering, prediction,
association, visualization, analysis and detection of deviations, estimation, analysis
of relations and summing up.

Methods and Data mining algorithms:

— artificial neural networks;

— decision trees;

— character rules;

— methods of the closest neighbor and the k-closest neighbor;

— method of reference vectors;

— Bayesian networks;

— linear regression;

— correlative regression analysis;

— hierarchical methods of cluster analysis;

— not hierarchical methods of cluster analysis, including algorithms of k-
averages and k-median line;

— methods of search of the associative rules, including algorithm Apriori;

— method of limited search, evolutionary programming and genetic
algorithms, various methods of data visualization and a lot of other methods.

Data Mining can consist of two or three stages.

Stage 1. Detection of regularities (free search).

Stage 2. Use of revealed regularities for prediction of unknown values
(prognostic simulation).

Stage 3. Analysis of exceptions is the stage intended for detection and
explanation of anomalies which are found in regularities.

Visualization of Data Mining tools.



Each of Data mining algorithms uses a certain approach to visualization.
During the use of each of each of Data mining methods, to be exact, of its program
implementation, we are viewers, by means of who it is possible to interpret the
results, which are received because of operation of the appropriate methods and
algorithms.

For decision trees such a viewer is a decision tree, list of rules and
contingency table.

For neural networks, depending on the tool, it can be network topology, the
diagram of change of error value showing training activity.

For Kekkonen’s cards: cards of inputs, outputs, other specific cards.

For the linear regression, the regression line appears as a viewer.

For clustering: dendrograms scatter diagrams.

Diagrams and graphs of dispersion are often used for an assessment of
quality of operation of this or that method.

All these methods of visual representation or data mapping can execute one
of the functions:

— are an illustration of creation of a model (for example, representation of a
structure (graph) of a neural network);

— help to interpret the received result;

— are means of an assessment of quality of a constructed model,;

— combine the mentioned above functions (a decision tree, dendrograms).

Before using Data mining technology, it is necessary to analyze carefully its
problems, restrictions and critical questions, connected with it, as well as to
understand what this technology cannot do.

The analytics cannot replace Data Mining!

The technology cannot give answers to those questions, which were not asked.
It cannot replace an analyst, and only gives him the powerful tool for facilitation and
improving its operation.

The complexity of development and operation of Data mining application.

As this technology is a multidisciplinary area, for application development
including Data Mining, it is necessary to involve experts from different areas, and
to provide their high-quality interaction.

Control questions

1 What is data analysis?

2 What is data?

3 How can forecasting data methods be classified?

4 What is the regression in data analysis?

5 What is data visualization?

6 What is Data Mining?

7 What are data mining methods?

8 What is a decision tree?

9 What are the tasks of Data mining?

10 What are the algorithms of creation of a decision tree?



Ne6 napic. lepexrepai tannay. lepexrepai 6ackapy
Jlapic MakcaThl: JepeKTepi Tanaay 60a3achlH 3epTTey.

Jlapic Ma3MyHBI: XUHAY, XIKTEY *)oHe Oospkay omictepi. lllemim aramibl.
JlepekTepiiH YJIKeH KeJeMiH oHey. JlepekTepal 3usiTKEpIIiK TalaayablH d1cTepl
MEH Ke3eHjepl. JlepekTepal 3WSATKEpINIK TalaayAablH MiHaeTTepi. Jepekrepai
BHU3yalIu3aIusiay.

Jepexrepai Tanaay

HepexTepai Tanmay - OWI maijaibl aKkmapar ajay KoHe IMIemniM KaObuimay
YIIIH JepeKTepAl 3epTTey, Cy3y, TYPICHIIpY JKOHE MOJENbIey IMPOIIECi.
JlepexTepal TangayJblH KONTEreH acleKkTIepl MEH Taciiaaepl 0ap, FbhUIBIM MEH
KBI3METTIH 9pTYPJIi calallapbIHAAFbl OPTYPII 9AICTEP/Il KAMTHIBI.

JlepexTepii )KuHay >KOCTApbIH KYPY YIIIH Ci3re KaXeT:

1) mpoOnemanap/ibl aHBIKTAY KOHE 3€PTTEY MAKCATTAPBIH TYKbIPHIM/IAY .

2) KBI3BIKTHI ITOH/I1 QJIJIBIH ajia 3epeiey/il )KY3€ere achIpy.

3) 3epTTey TYXKBIPHIMIAMACHIH d3ipJey.

4) 3epTTey/al erKer-TerKeui Kocnapiay;

5) akmapaT Ke3JepiH IpPIKTeYl >KOHE KalTalama JEpeKTep/l *KUHAYJIbI
KYprizy.

6) anbpIHFaH JIepeKTepal Oaranay KoHE AePEeKTEPAIH KAHIIAIBIKTHI 0aCTaIKbI
€KEHJIIT TypaJbl IeM KaObuUiaay

7) OacTtamkbl JepeKTepAl JKUHAY OMICIH aHbIKTay-aHbIKTay, Oaikay,
HKCIIEPUMEHT.

8) GacTankel aKmapaTThl TiKEeJIeH KUHAYIBI )KY3€Te achIpy.

9) 3eprrey (Mpe3eHTalrs) HOTUXKEIEPIH YChIHY.

- capanmibUIapIblH MiKIpJaepl MeH OarajayilapbIMeH alHajIbICaThbIH
WHTYUTHUBTI;

- (opmanpapl, oap oAcOMETTE CHUIIATTAIFAH KOHE OJIapJIbIH HETi31HIe
OomKamMIbl MOJIETbIEP KYPhUITFaH.

[lemrim aramrapsl 1epeKkTepAl KeCy callachiHAa KeHIHEH KOJIaHbIIaIbl.

Llewim azawmapwst - OYJ1 epexenepal UepapXusIbIK, TOUEKTI KYPbUIbIM/IA
YCBIHY 9IiC1, OHJIa 9p OOBEKT IIeIIIM OEpETIH KeKe TYHIHTe COMKeC KeJei.

Aramn oiciMeH IIEUIIeTIH OapiblK TarchipMallapAbl KeJecl YII ChIHBIIKA
OipiKkTipyre O0JaabI:

1) Oepexmep cunammamacel. MICIIIM aFalITapbl JEPEKTEp Typalibl
aKmapaTThl BIKIIAM TYpJle CakKTrayFa MYMKIHIIK Oependl, oJaplblH OpHBbIHA
O0OBEKTUIEPAIH HAKTHI CHIAaTTaMachl 0ap MICHTIMEp aFalliblH CaKTal aJaMbI3.

2) oicikmey: MENIM aFalITapbl KIKTEY MIHACTTEPIH >KaKChl OPBIHIIANIBI,
SFHU 00BEKTUICP/I1 aJIIbIH-aJIa 0TIl CHIHBIITAPABIH OipiHe )KaTKbI3y. MakcaTThl
alfHBIMAJTBI TUCKPETTI MOHIEPTe Ue OOJTYhI KEPEK.

3) peepeccus: Erep MakcaTThl alHBIMAJIBI Y3/IIKCI3 MOHTE He 0oJIica, IIeIrm
aramTapbl MaKCaTThl aWHBIMAJBIHBIH ~ Toyenci3  (Kipic) alfHbIMallbUIapra



TOYENAUIITH aHbIKTayFa MYMKIHIIK Oepeai. Mpbicanbl, OYJl CHIHBINKA CaHJBIK
OoJpKay ecenTepl Kipeai (MakcaTThl alHBIMAJIBI MOHIEPA1 O0IKay).

HlemmriM  aramTapslH KYy3€re achlpaThlH KONTETeH aJropuTMmiep Oap,
onapaeiy imriHge CART, C4.5, Newld ¢ynknuscer, 1Trule, CHAID, CN2
naiiranaHaabl )koHe T. 0. anaia, eH Kem TaparaHIaphl:

CART (Classification and Regression Tree)-mrenriMaepais eKiIiK aFalllbH
KYPYy aJropUTMIi-IUX0TOMU3AIMSIIAYIIIBI XKIKTSY MoAeni. MyHaal aramTeiH opOip
TYHiHI O6JHTeH XaFjaiiia TeK €Kl ypharbl Ooyiafipl. AJITOPUTM KIKTEY >KOHE
perpeccusi MoceseNepi memlel.

C4.5 - Oyt mienrim aramiblH Kypy ajJrOpUTMi, OH/Ia TYWIHHIH YPIIaKTapbIHbIH
CaHbI IIIEKTEIIMEN/T].

JepexTepai 3usATKepJIiK Tajgaay 0azajaapsbl

JlepexTepiiH YIKEeH KeJIeMiH OHJIeY TypaJibl alTaThliH 0OJICAK, C13 KONTEreH
nepexTepaid 0oysiH OUTaipeTiH Data mining TEpMUHIH KOJIZIaHACKI3.

HepexTepai  3UATKEPIIK  Tanjgay-Oyyi — MOJIMETTEp/e  >KachIPBIH
3aHABUIBIKTAPbI  (aKMapaTThIK MAOJIOHAAP/BI) 13/€yre HETI3[eAreH MIenIiM
KaObu11ayAbl KoJiay mpotieci. [{om ocbl TEXHOJIOTHS YIIKEH KejeMme HaKThl eMec,
OOBEKTHUBTI JKOHE Ma1alIbl IEPEKTEP/AIH 3aHIbUIBIKTAPBIH 13/I€yT€ apHAJIFaH.

JlepexTep/ii MHTEIUIEKTyallIbl TAJIIayAbIH MIHJIETTEp1 Keiie 3aH1ap HeMece
oiicTep Aen aranaabl. JlepekTepl 3UATKEPIIK TajlAayAblH HErI3r1 MIHAETTepI:
KIKTEY, KiacTepiey, Ooypkay, OIpiKTipy, BU3yalHW3alus, aybITKyJapabl Tanaay
YKOHE aHbIKTay, Oarasay, OailJlaHbICTAp bl TANJIAY KOHE KOPBITHIH/BLIAY.

JlepekTepil UHTEJUIEKTY bl Tajaaay SJICTEPl MEH aJITOPUTMIEPI:

- JKacaHIbl HEUPOHJIBIK JKEJIi;

- IIENIM aFalibl;

- MIHE3 epexenepi;

- JKaKbIH Kepi xoHe K-KaKbIH KOpIIiHIH 9icTepi;

- KOJIJIay BEKTOPJIAPHI 9MICI;

- OaliecoBCKHMI1 Jxemiiepi ;

- CBI3BIKTBHIK PETPECCHs;

- KOPPEJSIHUIBIK PErPECCUSIIBIK TajlIay;

- KJIaCTepJiK TallayAblH UEPAPXUSIIBIK SIICTEDI;

- KJIaCTepJiK TaJAayJblH HePapXHsUIBIK €MEC 9/IICTePl, OHBIH immiHae k-
opTa xoHe K-MeauaHabIK JKejIl alropuTMIaepi;

- acCOIMATUBTI €peXeNepal 13/1ey 9MICTepl, COHBIH IMIIHJE ampUOPH
AIrOPUTMI;

- IIEeKTeyJi 137ey OiCi, DBOJIIOIUSMIBIK OarjapiiamManay KoHE
TCHETUKAJBIK ~ aJITOPUTMIEP, JEPEKTEepIl BU3YyaTU3ANMUIAYIbIH
OpTYpIIL 9IicTepi KoHE OackKa J1a KONTereH 9/IicTep.

JlepexTep i 3USTKEPIIiK Talaay eKi-yIl Ke3eHHEH TYPYbl MYMKIH.

Kesen 1. Yarinepai ansikTay (€pKiH 137€Y).

Kesen 2. benrici3 mamanapapl 00JpKay YIIH aHBIKTAJIFaH 3aHIBUIBIKTAPIbI
KoJIaHy (60mKaMabIK MOJETBACY).



Keszen 3. Epexme skarmaiinapabl Tangay-Oyil 3aHIBUIBIKTApAa KE3/IEeCETiH
ayBITKYyJIapJIbl aHBIKTayFa jKOHE TYCIHIIIPYTe apHaIFaH Ke3€H.

JepexTepai 00/KkaNAbI TANAAY KYPAJAapblH BU3YATH3AIHAIAY

JlepexkTepii  MHTEIIEKTyalIbl  Tajjay alrOPUTMICPIHIH  OpKaNCHICHI
BU3yaM3alusara Oenrum Oip Tocuial KosmaHaabl. JlepekTepal MHTEIUICKTYall bl
Tajugay OMICTEPIHIH OPKAMCBICBIH, JOJIpeK alTcak, OHBI OaraapiamMabiK
KaMTaMachl3 €TyAl KOJJaHFaH Ke3ae O13 KepepMeHaep OOMbI TaObLIaMbl3,
OJIapJIbIH KOMETIMEH THICTI 9/IICTEP MEH aITOPUTMAEPAIH KYMBICHI HOTHKECIHIE
aJIbIHFAH HOTIDKEJIePl TYCIHAIpyTe 00Naabl.

Hemrim aramrapsl YIIiH MYHIal Kapay Kypajibl IICIIM aFalibl, epexeep
Ti31MI JKOHE KYTIETEeH JKaFaaiaap Kecteci O0JIbI TaObLIa bl

HelipoHabIK >keninep YIiH KypajiFa OalaaHbICThl OYJ1 JKEJIUTIK TOTOJIOTHS,
OKY O€JICEHJUIIIH KOPCETETIH KaTe MOHIH ©3repTy JuarpaMmachl 00Jybl MyMKiH.

KekkoHeH kaprajapbl VIIiH: Kipy, HIBIFY KapTajapbl, 0acka Ja HaKThI
Kaprasap.

ChI3BIKTBIK perpeccusi YIUIH perpeccus ChI3bIFbl Kapay Kypajibl PETIHIE
KOpCETUIeII.

Krnacrepney yiiiH: 1eHaporpaMmaiap/IsH Malibipay uarpaMmmaiapsbl.

Hucnepcust quarpaMmmainapsl MeH rpadukTepi keOiHece O6enriuti 0ip 9ICTIH
YKYMBIC carachlH Oarayiay yIIiH KOJJaHbUIa Ibl.

Bapnbik ocbl Bu3yanibpl OeliHENEy HEMece IepeKTepaAl Kepcery oaicTepi
GyHKUMsIIapAbIH O1piH OpBhIHIAN anabl:

- CcuIaTrTaMa MOJEINIH (MbICabl, YChIHY KYPbUIbIMBI (OaraH) HEUPOH);

- aJBIHFaH HOTHXKEHI TYCIHIPYTre KOMEKTECY

- CaJIBIHFaH MOJIEJBIIH calachlH 0arajgay Kypasibl OOJIBIT TaObLIAIbI;

- JKOFappla atanfaH QyHKUUIIApAbl OIpIKTIpPIHI3 (ILISMIM/IEp aFallbl,
JEHApOrpaMmMaap).

JlepexTepii MHTEJUIEKTYyal bl Tajaay TEXHOJIOTUACHIH Naiiganandac OyphIH,
OHBl MYKHST TaJilay Ka)X€T OHBIH KUBIHABIKTAPbIH, IICKTEYJIEPIH >KOHE CHIHU
MOceJIeNiepiH, COHAa-aK OYJl TEXHOJOTHUSHBIH HE I1CTeH aTMaWThIHBIH MYKHUST
Tajaay Kaxer.

AHanuTuKa IepeKTepAiH 3UATKEPIiK TalgayblH alMacTblpa aJMan ibl!

TexHosiorusi cypajamaraH cypakrapra oxayan Oepe amMaiinel. On
aHAJIMTUKAHBl alIMAaCThIpa aJMalbl, TEK OFaH >KYMBICHIH >KCHUIACTY KOHE
YKaKcapTy YIIiH KyaTTbl Kypas 6epei.

JlepekTep/il 3UATKEPIIIK Tanaay KOCBIMIIIACHIH 931pJiey MEH maiiganaHyIbIH
Kypaeniairi. byl TeXHOJorus moHapalsblK caia OOJFaHIbIKTaH, KOCHIMILIAIAP/Ibl
o3ipJiey YIIIH, OHBIH IMIHAE JEpPeKTepAl 3UATKEepPIIK Tajjay YIIIH SpTypii
cayiaiaFbl MaMaHAApAbl TapTy, COHMAN-aK OJApJbIH camnajibl ©3apa 1C-KUMBLUIBIH
KaMTaMachl3 €Ty KaxeT.

bakbuiay cypakrapsl
1 nepexrepai Tangay aereHimMiz He?
2 nepekrtep AereHiMi3 He?



3 mepekrtepai Oomkay 9iCTepiH Kajlal KikTeyre 001aap1?
4 nepexTepAl Tanjaayja perpeccus AereHimi3 He?

5 IepekTep/il BU3yaausalusiiay JereHimi3z He?

6 IepeKTep il 3UATKEPIIIK Tajaay JIeTeHIMI3 He?

7 nepexTepal 3UATKEPIIIK Talay 9aicTepl AereHiMi3 He?

8 1remnnm aramel JereHimis He?

9 nepexTepal 3UATKEPIIK TaJayabIH MIHACTTEP1 KaHaai?
11  memriM araiiblH KYpy aJrOpUTMAEP] KaHaai?

Jlekuus Ne6. AHa/Iu3 JaHHBIX. YIpaBJieHHe JaHHBIMHA

Hean Jekuuu: nzydeHue 6a3 aHanu3a JaHHBIX.

Conep:xkanue  Jekumu:  MeToAbl  cOopa,  Kilaccupukauuu U
nporuo3upoBanus. JlepeBo pemenuii. O6padoTka OOJBIIUX OO0BEMOB JIaHHBIX.
Metoasl W dTambl  HMHTCJUICKTYaJIBHOTO — aHAJIW3a  JAHHBIX.  3ajadyu
HMHTEIJIEKTYaJIbHOTO aHaIM3a JaHHBIX. Bu3yanu3anus JaHHBIX.

AHAaJIN3 TaHHBIX

AHanu3 JaHHBIX - 9TO TMpoOIecC  UCCieAO0BaHMs, (GUIbTpAIHH,
npeoOpa3oBaHus W MOJCIUPOBAHUS JAHHBIX JUIA HW3BJICUCHUS IOJIE3HOMN
uH(OPMAITUU ¥ IPUHATHS PEIICHUA. AHATN3 JAaHHBIX HMEET MHOKECTBO aCTIEKTOB
¥ TIOJIXOJIOB, OXBATHIBACT PA3JIMYHBIC METOJBI B PA3IMUHBIX OOJACTAX HAYKH H
JEATEIIbHOCTH.

Jls co3nanust miiaHa coopa JaHHBIX HEOOXO0AUMO::

1) onpenenuts pobsieMbl U cHOPMyYIUPOBATH LETU UCCIETOBAHUS.

2) OCYHIIECTBUTH MPEABAPUTEIHLHOE U3YUYEHUE UHTEPECHOTO TIPEAMETA.

3) Pa3paboTka KOHIIETIIIUK UCCTEAOBAHMUS.

4) Cnenaiite neTaabHOE TJIAHUPOBAHUE UCCIICIOBAHUS.

5) mpou3BecT OTOOP UCTOYHUKOB MH(POPMAITUHU U COOp BTOPUYHBIX JTAHHBIX.

6) OLICHUTH TIOJIYYCHHBIC JAHHBIC M MPHUHATH PEIIEHWE O TOM, HACKOJIbKO
HEOOXOIMMBIMHU SBJISIFOTCSI IEPBUYHBIC TAHHBIC.

7) onpenenuTh METONI cOOpa MEPBUYHBIX JaHHBIX-03HAHUE, HAOIIOICHHE,
HKCIEPUMEHT.

8) OCyHIECTBIATh HEMOCPEACTBEHHO COOP MEPBUUHON MHPOPMALIHH.

9) npencTaBUTh Pe3yabTaThl UCCIAEAOBAHUS (IPE3EHTAIINN ).

-MHTYUTUBHBIC, KOTOPHIC UMEIOT JEJI0 C MHCHUSMH U OLICHKAMH SKCIIEPTOB;

- (popMas3oBaHHbBIC, KOTOPHIE YK€ OMKCAHBI B JINTEPAType M HAa OCHOBE
KOTOPBIX YK€ TOCTPOEHBI TPOTHO3HBIE MOJIEIIH.

JlepeBbsi pelieHnii MUPOKO UCIIONB3YIOTCSA B 00JIaCTH cpe3a JaHHBIX.

/lepesvsi pewienuii - 3TO METOJI MPEJICTABICHUS MPABUI B UEPAPXUUECKOM,
MOCJIEIOBATEILHON CTPYKTYPE, TJ€ KaXKI0MY 00BEKTY COOTBETCTBYET OTACIbHBII
y3€J1, A0 pEeIIeHUE.

Bce 3amaum, permaembie METOIOM JepeBa, MOTYT OBITh OOBEIWHEHBI B
CJIEYIOIINE TPU KJIacca:



1) onmucaHue TaHHBIX: JEPEBbS PEIICHUA TTO3BOJISIOT XPAHUTH HH(OPMAITHIO
O JAHHBIX B KOMITAKTHOM BUJIE, BMECTO HUX MBI MOKEM XPaHUTb JEPEBO PEIICHHUI,
coJieprKalliee TOYHOE OMMCaHUuEe OOBEKTOB.

2) Knaccuduxanusi: 1epeBbs pelIeHU MPEKPacHO CIPABISIOTCA C 3a/1a4aMu
KJaccu(ukanuu, T. €. OTHECEHUS OOBEKTOB K OJIHOMY U3 3apaHee U3BECTHBIX
KJ1accoB. LleneBas nepemMeHHas 10KHA UMETh TIUCKPETHBIE 3HAUCHMUS.

3) perpeccusi: ecnu LiefeBas epeMeHHasi UMEET HENpephIBHbIC 3HAUCHUS,
JIEPEBbS PEIIEHUN MTO3BOJISIFOT YCTAHOBUTD 3aBUCUMOCTD LIEJIEBOM IEPEMEHHON OT
HE3aBUCHUMBIX (BXOJHBIX) MEepeMEeHHBIX. Hampumep, Kk 3TOMy Kjaccy OTHOCSTCS
3a/layd  YUCJIIEHHOIO TPOTHO3UPOBAHMS (MpEICKAa3aHUsl 3HAYEHUM LEJIeBOU
NEPEMEHHOM).

Cy1iecTByeT MHOKECTBO aJTOPUTMOB, PEATU3YIONMIUX JACPEBbSI PEUICHUN,
cpenu kotopeix CART, C4.5, byaknus newid, [Trule, CHAID, CN2 moms3yroTcs
u T. 1. OgHako Hanbosee pacnpoCTPAHEHHBIMU SIBJIIIOTCS CJIETYIOIUE:

CART (Classification and Regression Tree) — aaroputM HOCTPOCHHSI
OMHApPHOTO JiepeBa PEIICHUI-TUXOTOMUZUPYIOIEH KIIaCCU(PUKAIIMOHHON MOJIEIH.
Kaxxnp1il y3en Takoro gepeBa B cllydae pa3OMEHUsI UMEET TOJIKO JBa MOTOMKA.
ANTOPUTM pelIaeT 3a/1au KjIacCUu(pUKaIMU U PErPECCUH.

C4.5 - »TO anropuT™M NOCTPOCHHS JEpeBa pElIeHUH, B KOTOPOM YHCIIO
IIOTOMKOB y3JIa HE OTPAHUYEHO.

ba3bl UnTe/IeKkTyabHOTO AHAIM3a JJaHHBIX

I'oBopst 06 00paboTKe OONBIIMX OOBEMOB JAHHBIX, BBl CTAJIKHBAETECH C
UCIIOJB30BaHMEM TepMuHa Data mining, KOTOphI MoOApa3yMeBaeT HaIU4ue
OTPOMHOTO KOJINYECTBA JaHHBIX.

NHTennekTyanbHbli aHAIN3 JTAaHHBIX - 3TO MPOIECC MOAACPKKU MPUHITHUS
pelieHnid, B OCHOBE KOTOPOrO JIEKHUT IOUCK CKpPBITBIX 3aKOHOMEPHOCTEHN
(uH(pOpMAIIMOHHBIX 1Ia0JIOHOB) B  JaHHBIX. VIMEHHO Takas TEXHOJIOTHS
mpeaHa3HayeHa JJIsl MOMCKa 3aKOHOMEPHOCTEH HEOUYEBUJIHBIX, OOBEKTHBHBIX H
MOJIC3HBIX Ha MPAKTHUKE B OOMIBIINX 00beMax JaHHBIX.

3ajauyn  MHTEJUIEKTYaJlbHOTO  aHaliM3a JAaHHBIX HWHOTJA  Ha3bIBAIOT
3aKOHOMEPHOCTSIMH WM MeToAaaMu. OCHOBHBIMH 3a/la4aMU HHTEJUICKTYaJIbHOTO
aHaM3a JIaHHBIX SBIIAIOTCS: KjacCUUKAIlMs, KIacTepu3alius, IPOrHO3UPOBAHUE,
o0beIMHEHUE, BU3Yyau3allus, aHaJIN3 U BbISBJICHUE OTKJIOHCHUH, OIICHKA, aHAJIU3
CBSI3€i U MOJIBEJICHUE UTOTOB.

MeTo/bl ¥ AITOPUTMBI HHTEUIEKTYaIbHOTO aHAJIN3a JaHHBIX:

- HCKYCCTBEHHasi HEPOHHAsI CETh;

- JIEPEBO PELICHUM;

- MpaBWJIa XapakTepa;

- MeToAbl OarKauniero cocena u k-ommkaiiiero cocena;
- METOJI ONIOPHBIX BEKTOPOB;

- 0alfiecoBCKHE CETH;

- JIMHEWHas perpeccus;

- KOPPEJSALMOHHBINA PErPECCUOHHBIN aHAIN3;

- HEepapXUUYECKUEe METOJbI KJIACTEPHOTO aHAJN3a;



- HeHWepapXu4eCKUe METObI KIACTEPHOTO aHAJIN3a, B TOM YHUCJIE aJTOPUTMBI
K-cpenHux u k-MeMaHHO JIMHUMY,
- METOJIbI TOMCKA aCCOIMATUBHBIX TIPABUJII, B TOM YHCJIC aJTOPUTM allPHOPH;
- METOJi OTPAaHUYCHHOTO IIOMCKA, SBOJIONMOHHOE MPOTPAaMMHUPOBAHUE U
TCHETUYCCKUE AITOPUTMBI, PAa3IMYHbIE METOJbI BU3yalU3allud JaHHBIX U
MHO>KECTBO JIPYTHUX METOJIOB.
WHTennekTyanbHblii aHaTu3 JaHHBIX MOXET COCTOATh M3 JIBYX WM TPeX
ATAIoB.
Oran 1. OOHapyxeHHe 3aKOHOMEPHOCTEN (CBOOOHBIN MOUCK).
Oran 2. Hcnonb3oBaHWE  BBIABICHHBIX  3aKOHOMEpPHOCTEW /s
MIPOTHO3WPOBAHUS HEU3BECTHBIX BETUYHH (MPOTHOCTUICCKOE MOJICTTUPOBAHHE).
Ortam 3. AHaIU3 UCKITIOYCHUI-3TO dTal, PeTHa3HAYCHHBIN JTsI BBISBICHUS
1 00BSICHCHHSI aHOMAJTNH, KOTOPhIE OOHAPYKUBAIOTCS B 3aKOHOMEPHOCTSIX.

Busyanuzanus HHCTPYMEHTOB HHTEJVIEKTYAJIbHOI0 AHAJIN3A TaHHBIX

Kaxx1p1il U3 anropuTMOB MHTEILIEKTYaIbHOTO aHAJIN3a IaHHBIX UCIOJIb3YET
ONpENENECHHBI MOAXOX K BU3yanu3zauud. IIpu HCIONb30BaHMM KaXIOro U3
METOJIOB MHTEJUIEKTYaJIbHOTO aHaJM3a JaHHBIX, a TOYHEE, €ro IMPOrpaMMHOM
peanu3anny, Mbl SBISIEMCS 3PUTEISIMH, C IIOMOIIBIO KOTOPBIX MOYKHO
UHTEPIIPETUPOBATh  PE3yJbTaThl, IOJY4YEHHblE B  pe3yibTare  padOThI
COOTBETCTBYIOIIUX METOJIOB U aITOPUTMOB.

JUIsL nepeBbEB PELICHUN TaKUM CPEICTBOM IIPOCMOTpPA SIBIIAETCS JAEPEBO
pelIeHui, CIMCOK MpaBWJl U TaOJIuIa HETIPEABUIECHHBIX 00CTOSITEIBCTB.

JIJisi HEUPOHHBIX CETEH, B 3aBUCUMOCTH OT MHCTPYMEHTA, 3TO MOKET ObITh
TOMNOJIOTUSI CETH, JuarpaMMa HM3MEHEHHs 3HA4YeHHs OIIMOKH, MOKa3bIBaroIlas
00y4aroIyro aKTUBHOCTb.

Jlist kapT KekkoHeHa: KapTbl BXOJZIOB, BBIXOJIOB, Apyrue crenupuyeckue
KapThI.

JUist AMHEMHOW perpeccuu JUHUSL PErpecCurd OTOOpa)KaeTcsi Kak CpeaCcTBO
IIPOCMOTpA.

JUtst KnacTepu3aluu: JuarpaMMbl pacCessHUsI IEHAPOTrpamMM.

HuarpamMmbl ¥ TpaUKd JUCHEPCUM YaCTO HCIOJIB3YIOTCA MJI OLICHKH
KayecTBa pabOThl TOTO WJIM MHOTO METO/1a.

Bce st MeToapl BU3yanbHOTO MPEJCTABICHUS WM OTOOpaXKEHUs TaHHBIX
MOTYT BBIIIOJIHATh OJHY U3 (DYHKIIMMA:

- SABJISIFOTCS WJUTIOCTPALIMEN TOCTPOEHUS MOAENIH (HAallpuMep, NPeICTaBICHUS

CTPYKTYpHI (Tpada) HeHpOHHOU ceTn);

- [OMOTAIOT UHTEPIPETUPOBATH MOTYUYEHHBIN pe3ysbTaT;
- SABJISIFOTCS CPEACTBAMU OLIEHKM KayeCTBa IMMOCTPOEHHON MOJENH;
- KOMOWMHHpYET  BBILIEYNOMSHYTble  (GYHKUMHU  (AEpEeBO  pEIICHHUI,

JTEHAPOrPaMMBbl).

[Ipexkne 4yeM HCHONB30BATH TEXHOJOTHIO MHTEIUIEKTYaJbHOIO aHan3a
JAaHHBIX, HEOOXOIMMO TILATEIBHO MPOAHATU3UPOBATH €€ MPOOJIEMbl, OTPaHUYEHHUS
Y KPUTHYECKHUE BOIPOCHI, CBA3aHHBIE C 3TUM, a TAKXKE MMOHATh, YTO 3TA TEXHOJIOT U
HE MOXKET CAENaTh.



AHaNIUTUKA HE MOXKET 3aMEHUTh UHTEJUICKTYAJIbHBIM aHAIN3 JJAHHBIX !

TexHosoruss HE MOXET JaTh OTBETHI Ha T€ BOIPOCHI, KOTOpbIE HE OBLIU
3amanbl. OHa HE MOXKET 3aMEHUTh AHAIMTHKA, a JIMIIb JAeT €My MOIIHBIH
WHCTPYMEHT JIJIs1 OOJIETYeHHUS U YIIy4IlIeHUs] CBOEH paOOThI.

Cno>XHOCTb pa3pabOTKH U SKCIUTyaTalluy MPUIOKEHUS HHTEIEKTYaIbHOTO
aHanu3a JaHHbIX. [1OCKONBKY 3Ta TEXHOJOTHS SIBISETCS MEXKIUCIUIUIMHAPHOM
00JacThIO, ISl pa3pabO0TKU MPWIOKEHUN B TOM YHUCIIE U JJII UHTEIJIEKTYaIbHOTO
aHawM3a JaHHBIX, HEOOXOIMMO MPHUBJICKATh CIICITUATMCTOB U3 Pa3HBIX 00J1acTel, a
TaKke o0ecrneunBaTh UX KaUeCTBEHHOE B3aUMO/ICUCTBUE.

KoHTpobHBIi BOIPOCHI

1 Yo Takoe aHanu3 TaHHBIX?

2 Yto Takoe naHHbIie?

3 Kak MOxHO KJ1acCU(PHUITUPOBATH METO I IPOTHO3UPOBAHUS JAHHBIX ?
4 Yo Takoe perpeccusi B aHAIN3€ JaHHBIX?

5 Yto Takoe BU3yaIu3alus JaHHbBIX ?

6 UTo Takoe MHTEJUIEKTyalIbHbIN aHATU3 TaHHBIX ?

7 UTo Takoe METObl HHTEJUICKTYIbHOTO aHaJIn3a TaHHbIX ?
8 UTo Takoe IepeBO pEUICHUI?

9 KakoBblI 3371a41 MHTEJUIEKTYaJIbHOT'O aHAIN3a JAHHBIX ?

10 KakoBbI adropuT™Mbl MOCTPOCHUS IEPEBa PEIICHUI?



