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Odfiltrovani nezajimavych vystupu analytickych procedur

Princip: data parametry Prvky doménové znalosti

U U Iyl

Analyticka procedura
(apriori, GUHA, ... ) Dedukce

VztahY : Pravdivé vztahy -
pravdivé disledky

v datech doménové znalosti




Priklad — data STULONG

Data matrix: ‘Entry j Total number of rows: 1417

Filter:  (empty) Number of filtered rows: 1417

# BMI Subsc Tric Status Education |Diastolic |Systolic Beer Liquors Vine I%I
1 (24;25> married secondary <85;95) <115;125) he does not drink more than 100 cc he does not drink B
2 (27;28> <22;24) 10 married university <95;105) <145;155) he does notdrink he does not drink alcohol up to half a litre

3 (28;29> <14;16) 12 married university <75;85) <115;125) he does notdrink upto 100 cc up to half a litre

4 (27;28> <20;22) 10 married apprentice  <65;75) <115;125) he does notdrink upto 100 cc up to half a litre

5 (28;29> <12;14) <=4 married university <85;95) <155;165) upto 1 litre up to 100 cc up to half a litre

6 (31;32> <26;28) 18-35 marrie : i TEOE e s Lis sodnn up to half a litre
7 >32 <32;36) 15-17 single : alcohol up to half a litre

8 (26;27> <36;72) 10 married M at|Ce d at E ntry up to half a litre

9 (25;26> <18;20) 13-14 married up to half a litre
10 (22;23> <14;16) 8 married up to half a litre
11 (26;27> <20;22) 18-35 married v o H o o up to half a litre
12 (27;28> <22;24) 18-35 married 1417 rad kU - paCIentul 64 SIOU pCU alcohol up to half a litre
13 (25;26> <32;36) 10 married alcohol up to half a litre
14 (30;31> divorce alcohol he does not drink
15 (21;22> <32;36) 15-17 married K.« alcohol up to half a litre
16 (25:26> <12:14) 10 maieq Cast dat STULONG . he does not drink
17 (22;23> <14;16) 8 divorce . . alcohol he does not drink
18 (27;28> <22:24) 1835 married http://euromise.vse.cz/challenge2004/, up to half a litre
19 (29,30> <16,18) 15-17 marrie UTmveETSIty 7TI,0J] TUJ, TTJ) Up o T IoeE Up U TUU CC up to half a litre
20 <=21 <10 5 married university <85;95) <125;135) hedoes notdrink upto 100 cc he does not drink
21 (25;26> <16;18) 13-14 married university <75;85) <115;125) he does notdrink he does not drink alcohol up to half a litre
22 (30;31> <20;22) 9 married apprentice  <75;85) <115;125) upto 1 litre he does not drink alcohol he does not drink
23 (27;28> <16;18) 8 married university <75;85) <125;135) upto 1 litre up to 100 cc up to half a litre
24 (31;32> <36;72) 13-14 married secondary <105;115) <165;175) upto 1 litre he does not drink alcohol he does not drink
25 (28;29> <22;24) 7 married university <75;85) <115;125) he does notdrink he does not drink alcohol he does not drink
26 (23;24> <10 6 married secondary  <85;95) <125;135) he does notdrink he does not drink alcohol up to half a litre
27 (29;30> <20;22) 10 married secondary <75;85) <135;145) he does notdrink upto 100 cc up to half a litre
28 (25;26> <12;14) <=4 divorced apprentice <65 <105;115) upto 1 litre up to 100 cc he does not drink
29 >32 <22;24) 12 married apprentice  <75;85) <135;145) upto 1litre he does not drink alcohol he does not drink
30 (23;24> <10;12) <=4 married university <65 <105 up to 1 litre he does not drink alcohol up to half a litre
31 (28;29> <24;26) 15-17 married university <75;85) <125;135) he does notdrink he does not drink alcohol he does not drink
32 (29:30> <14:16) 12 divorced  universitv <85:95) <135:145) ubto 1 litre ub to 100 cc up to half a litre -


http://euromise.vse.cz/challenge2004/,

Data STULONG - pouzité atributy a jejich skupiny

5 Stav — Zenaty, rozvedeny, svobodny, vdovec

Osobni 1 =
Vzdélani — zakladni, vyucen, maturita,
vysoka Skola

basic apprentice secondary university

EL*_- PMI = Body Mass Index

<=21 (21,22>  (22:23>  (23:24> (2425 (25:26> (26,27> (27.28> (28:29- (29:30> (30;31> (31:32> =32

vy s 1: Subsc — kozni fasa subscapular v mm
Mereni 4 -

10 =1012) <1214} <14,16) <1618) <1820) <2022) <22;24) <24,26) <26,28) <2830) <3032) <32/36) <3672)

160]
140]

Tric — koZni rasa triceps v mm

- <= 1314 1517 18-35

500
400

Diast — diastolicky krevni tlak

Krevn I’ t I a k - <85 <85,75) <75.85) <85,95) <95;105) <105;115) >=115

Syst — systolicky krevni tlak

<105 <105;115) <115;125) <125;135) <135;145) <145;155) <155;165) <165;175) >=175



Prvky doménové znalosti — priklady, data STULONG

‘iz Attributes | 7 Tasks Overview| % 000 Al S alkohol ..|&% Mutual Influence Gri..| Tz

Jestlize roste BMI, tak roste Sl EoFEedEl sitilEs

i diastolicky krevni tlak Diastolc = Systolic | Alcohol | Asthma |  Beer

Jestlize roste vzdélani, tak klesa | |l 1
spotfeba alkoholu L —— ' ' '

Education T ¢




Priklad analytické otazky

Jsou v matici dat Entry néjaké zajimavé vztahy mezi kombinacemi atributd ze skupin Osobni a
Méreni na strané jedné a kombinacemi atributl ze skupiny Krevni tlak na strané druhé ?

Nezajimaji nds vsak dlsledky zndmého vztahu Ze kdyzZ roste BMI, tak roste i diastolicky krevni tlak.

Obecné:

Entry? (BMI T Diastolic) -5 Osobni A MéFeni ~ Krevni tlak

4ft-Miner:

Entry? (BMI T Diastolic) /5 B(Osobni) A B(MéFeni) =>0.9, 30 B(Krevni tlak)




Zadani procedury 4ft-Miner

Entry? B(Osobni) A B(Méreni) = 4 3, B(Krevni tlak)

ANTECEDENT ‘ QUANTIEIERS ‘ SUCCEDENT
Osobni Con,0-2 © |PIM p=0.900 “ | Krevni tlak Con,1-2°
» Stav (subset), 1 -1 B, pos BASE p= 30 Abs. » Diastolic (seq), 1-3 B, pos
» Vzdélani (subset), 1 -1 B, pos » Systolic (seq), 1-3 B, pos
Méreni Con,1-3
» BMI (seq), 1-3 B, pos u
» Subscapular (seq), 1-3 B, pos Generation information
» Triceps (seq), 1-3 B,PoS  status: Solved, 7 run(s)




Vystup procedury 4ft-Miner

Task run - .
* 6 £ . D Educati

Start: 20.11.2017 23:34:33 Total time:  Oh 3m 8s 13.9 * 10° verifikaci lar

Number of verifications: 13977840

Number of hypotheses: 205 Mode: Standard 205 pravidel oup | Edit group

Actual group of hypotheses:  All hypotheses

Hypotheses in group: 205 Shown hypotheses: 205 DS [=)s! ky BM| TT Diastolic ?
Nr. Id Conf

Hypothesis
1 21 0.971 BMI((27,22>) & Subscapular(< 74) >+< Diastolic(<65;95))
2 166 0.970 Status(married) & Education(university) & Triceps(5,6) >+< Diastolic(</5; 705))
3 192 0.969 Education(university) & BMI((22;25>) & Subscapular(<78§;24)) >+< Diastolic(<65;95))
4 61 0.968 BMI((2/28>) & Subscapular(<76;22)) & Triceps(/..9) >+< Diastolic(</5; 105))
o 33 0.968 BMI(/23;26>) & Subscapular(<78.24)) & Triceps(72..715-7/7) >+< Diastolic(<65;55))
6 12 0.968 BMI(<=22) & Triceps(5../) >+=< Diastolic(<65;95))
7 BMI(/27,22>) >+< Diastolic(<65;95))
8 83 0.957 Status(married) & BMI(<=22) & Subscapular(= 74) >+< Diastolic( <65;95))
5 81 0.956 Status(married) & BMI(<=22) >+< Diastolic(<65;95))
10 2 0.955 BMI(<=22) >+< Diastolic(<65;55))
11 139 0.953 Status(married) & Subscapular(<26;52)) & Triceps(&.. 10) >+< Diastolic(</5; 705))




Priklad dedukce — asociacni pravidla (1)

data parametry

U U

Analyticka procedura
(apriori, GUHA, .. )

Vztahy
pravdive

v datech

Prvky doménové znalosti

J

Diastolic

Dedukce

//'mll "
Pl ——

A4

Pravdivé vztahy -
dasledky
domeénové znalosti

Atomické dusledky

U

Logické dusledky

.
~

!

Expertni dusledky




Atomické dasledky BMI TT Diastolic — priklad (1)

Atomické dUsledky:
BMI(nizké) =
BMI(stfedni) =
BMI(vysoké) =

Diastolic(nizké)

p, Base

o, Base Diastolic(stfedni)

o, Base Diastolic(vysoke)

Atomic Asociation Rules

Antecedent Succedent

(23;24>...(28;29> <75;85), <85;95)
>= (27,28> >= <85;95)

Add Del

Detail Autocreate

3 Contingency table

<=21
(21;,22>
(22;23>
(23;24>
(24,25>
(25;26>
(26,27>
(27,28>
(28;29>
(29;30>
(30;31>
(31;32>
>32

Expertni
zkuSenost

W W N W W WM O R OMN = O

10



Atomické dasledky BMI TT Diastolic — priklad (2)

Expertni
Atomické dUsledky: pv
o S zkusenost
BMi(nizkeé) =, s, Diastolic(nizké) p=>0.9, Base>30
Antecedent Succedent 3 Contingency table « Blind ® Values
e e s aE s ST
(23:24>...(28;29> <75:85), <85;95) <=21 0
>= (27;28> >= <85;95) (21:22> .
(22;23> 2
(23;24> 0
(24;25> 4
BMI(<21) =, p.s Diastolic(<65), ... BMI(21;22) = 4., Diastolic(<75),
BMI(<22) =, 5.¢ Diastolic(<65), ... BMI(21;23) = 4., Diastolic(<75)
BMI(<23) =, g.s Diastolic(<65), ... BMI(21;24) = ;... Diastolic(<75)
BMI(<24) =, 5.¢. Diastolic(<65), ... BMI(21;25) =, 4., Diastolic(<75)
BMI(<25) =, p.s. Diastolic(<65), ...

BMI(21;22) =, g, Diastolic(65;75) ... BMI(23;25) =, ... Diastolic(65;85), ...
.. BMI(24;25) =_ ;... Diastolic(75;85)



T

I:‘lr' FLLED

Atomické dasledky BMI TT Diastolic — p¥iklad (3)

S

Ve vystupu nejsou atomické dasledky BMI T7T Diastolic

Number of verifications: 139877840

Number of hypotheses: 205

Mode: Standard

Actual group of hypotheses:  All hypotheses

Contingency table

<63

=21

1 ] 21
(21;22> | |Y 8 27
(22,23> d 19 39

* Values
<85;95)

[/
£]
26

38 |

60

Hypotheses in group: 205 Shown hypotheses:
Nr. Id Conf Hypothesis
1 21 0.971 BMI(/27,22>) & Subscapular(=74) >+< astol
2 166 0.970 Status(married) & Education(universi
3 192 0.969 Education(university) & BMI((2Z2;257) & Sub
4 61 0.968
2 33 0.968 BMI(/25.26>) & Subscapular( <
6 12 0.968 BMI(<=22) & Triceps(5..7) >3
7 20 0.960 BMI(/27,22>) >+< Diastolic| fi’iﬁ;gﬂ_}:
8 83 0.957 Status(marmed) & BMI(<=22) & Subscapular(<74) >+< Diastolic(<65,95))
9 &1 0.996 Status(marmed) & BMI(<=22) >+< Diastolic( <65, 95))
10 2 0.955 BMI(<=22) >+< Diastolic(<65;95))
11 139 0.953

Status(married) & Subscapular(<26;52)) & Triceps(&..70) =+< Diastolic(</5; 105))

12

W W N W W W O bBO RN = O




Logicky dusledek atomického dusledku — priklad (1)

E LM STULONG_RuleML_obnovena MB - LISp-Miner Workspace module - 25.28.00

File Data Introduction Preprocessing Interactive Analysis Data-mining Tasks Domain Knowledge Window Help

Logicka

17 460 priklad Doménové..@460 priklad Doménové.. ¥« Hypothesis (16982) iﬂ d
edukce

% 460 priklad Doménové..

N Mutual influence (7)

Antecedent:  BMI((21;22>)

Succedent: Diastolic(<65;75)...<85;95)) | ‘
R BMI(21;22) = o 45 Diastolic (65;95)
TEXT | DATA FREQUENCIES | PIE | BAYES i o ’ .
— — Neni to atomicky dusledek, ale
BMI(21;22) =, o6 45 Diastolic (65;85)
je atomicky dUsledek .

Antecedent

<B5  <B65;75) <85:95)
<=21
(21;22>
(22;23>
“Antecedent (23:24>
(24:25>
0 529.00 1058
Value: ™ Y-Max Lock
« Abs  Rel sum © Rel max “ Rel row “ Rel col - ‘ » ‘ L ‘ 4 ‘ @

| Add ac coliimn | |

- N 4
cs ([H00%) (=~ EE ) P o 012



Logicky dusledek atomického dusledku — priklad (2)

Antecedent

Nalezené pravidlo: "=

Succedent
Krevni tlak
Contingency table

Antecedent
NOT Antecedent

Conjunction

BMI (21;22>
Conjunction

Diast <65;75)...<85;95)
Succedent NOT Succedent
48 2
1065 302
1113 304

a0
1367
1417

BMI(21;22) = o6 4¢ Diastolic (65;95)

atomicky dusledek: BMI(21;22) = 46 45 Diastolic (65;85)

BMI(21,22) = g¢ 45 Diastolic (65;95)| |logicky plyne z

Logicka
dedukce

BMI(21;22) = o 45 Diastolic (65;85)

matice dat Diastolic (65;85) | — Diastolic (65;85) matice dat | |Diastolic (65;95) — Diastolic (65;95)
BMI(21;22) a b BMI(21;22) a’ b’
—BMI(21;22) C d —BMI(21;22) c’ d’
Y ’ ’ v a al 1
protoZze a’>a A b’ < b atudiz >096ra2>248 = ——>0.961ra'>48
a-+b a'+b

14




Logicky dusledek atomického dusledku — priklad (3)

Ve vystupu jsou 3 logické disledky atomickych dasledka BMI T1 Diastolic

Logicka
dedukce

Actual group of hypotheses: 02 Logicke dusledky atomickych dasledku

Hypotheses in group: 3

Shown hypotheses:

3

Nr. Id Conf Hypothesis
0.960 BMI((27,22>) >+< Diastolic(<65;95))
2 2 0.955 BMI(<=22) >+< Diastolic(<65;95)
3 1 0.949 BMI(<=27) >+< Diastolic(<65;95)

)
)

I_

<=21
(21:22>
(22;23>
(23:24>
(24;25>
(25;26>
(28.27>
(27;28>
(28;29>
(29;30>
(30:31>
{31:32>
=32

Contingency table

< 65

" Blind
<B65,73)

* Values
<85,95)

(=]

[P T % T % TR TR ™% T 7% 1 O TR s TR SO o TR % | -

15




Logicky dusledek — poznamka

Asociacni pravidlo ¢’ = ¢’ je logickym dUsledkem asociacniho pravidla ¢ = y (logicky
plyne z asocia¢niho pravidla ¢ = ) pokud pro kazdou maticidat M  plati:

Je-li @ = y pravdivé v M, pak je také ¢’ = ¢’ pravdivé v M.

Vice viz v prednasce o observacnich kalkulech.

Priklad — viz predchozi slide:

BMI(21;22) = ¢ 45 Diastolic (65;95)| |logicky plyne z | BMI(21;22) = o4 4¢ Diastolic (65,85)

matice dat Diastolic (65;85) | — Diastolic (65;85) matice dat | |Diastolic (65;95) — Diastolic (65;95)
BMI(21;22) a b BMI(21;22) a’ b’
—BMI(21;22) C d —BMI(21;22) c’ d’

& >096nra>48 — 2

a+b a'+b'’

protoZze a’>a A b’ < b atudiz >0.96 Aa'>48
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