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Typ ulohy: Asociacni pravidla - vyjimky z histogramu

Data: Insolvency

Problém: Hledame pravidla ¢ - Days_to_start(a,;) takova,
ze jejich konfidence je alespon dvakradt nizsi, nez
odpovida vysce sloupce a; v histogramu na dané
podmatici dat.
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Data o insolvencich a exception rules

o Priklady
o Asociacni pravidlo jako vyjimka k histogramu

o Asociacni pravidla - vyjimky z podminéného histogramu



Days to start - pocCet dni do zahajeni rizeni

Procentualni podil pripadu
zahajovanych v intervalu dni od podani

1 1 1

<0:49> <50:99> = =100;149> <150;199> <200;249> =250.299> =300;399>  >=400

Za jakych okolnosti se vyrazné lisi procentualni podil pripadt pro néktery z interval(?

Je alespon x-krat mensi/vétsi ?
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Days_to start - pocCet dni do zahajeni rizeni

Procentualni podil pripadd
zahajovanych v intervalu dni od podani

<0;49> <60,99>  <100,149> <150,199> <200,249> <250,299> <300;399>  >=400

CIEEE

Region(Jihomoravsky) A proposal.Year(2012) — Days_to_start(0;49)

Konfidence = 269/(269+1238) = 0.18 t.j.
3.06 x méne, nez odpovida sloupci histogramu kde je 55%

Region(Jihomoravsky) A proposal.Year(2012) — Days_to_start(0;49)
je exception rule vzhledem k histogramu




Days to start - pocCet dni do zahajeni rizeni

60 Procentualni podil pripadl
zahajovanych v intervalu dni od podani

<0,49> <50,99> <100;149> <150,199> <200,249> <250,290> <300,399> >=400

CEIEIEIKIEIE

Region(Jihomoravsky) A proposal.Year(2012) — Days_to start(0;49)

Konfidence = 269/(269+1238) = 0.18 t.j.
3.06 x méneé, nez odpovida sloupci histogramu kde je 55%
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Days to start - pocet dni do zahajen

Procentualni podil pripadd
zahajovanych v intervalu dni od podani

<0;49> <60,99>  <100,149> <150,199> <200,249> <250,299> <300;399>  >=400

lllll

Konfidence = 71/(71+239) = 0.23 t.j.
2.27 x vice, nez odpovida sloupci histogramu kde je 10%

13868 122637

Administrator_name(IREKON, v.0.s.) A proposal.Year(2012) — Days_to_start{100;149)
je exception rule vzhledem k histogramu




Days to start - pocCet dni do zahajeni rizeni

Procentualni podil pripadi
zahajovanych v intervalu dni od podani

10
4

2 1 1 1
<(-49> <50:99>  <100:149> <150:199> <200:249> <250:299> <300:399> >=400

CEII KK

Administrator_name(IREKON, v.o.s.) A proposal.Year(2012) — Days_to_start{100;149)

Konfidence = 71/(71+239) = 0.23 t.j.
2.27 x vice, nez odpovida sloupci histogramu kde je 10%



Asociacni pravidlo jako vyjimka k histogramu

UZiteCné pojmy zavedené pro vyjadreni vice faktu nez je treba pro priklady.

e Histogram jako vektor
* Miry odliSnosti histogramu a asociacniho pravidla (Exception measures)

* Asociacni pravidlo je vyjimkou k histogramu



Histogram jako vektor (1)

Histogram H atributu A typu ftype je vyraz H(A, v, ftype) kde
* Aje atribut s kategoriemi a,,..., a,

* vy jevyraz All nebo booleovsky atribut

* ftype je jeden z vyrazu Abs, Rel, Cat

H(A, All, ftype) je obecny histogram typu ftype pro atribut A
H(A, ¥, ftype) je podmineény histogram typu ftype pro atribut A a podminku y

CF-tabulka CF(A, v, M) pro atribut A, podminku y a matici dat M (strucna):

Data matrix aq . (1t 2
M /x mq . My m
M n1 . Tt n

* m; je poCet Fadk( matice dat M spliujicich x a A(a;) proi=1, .., t

* n, je pocet fadkld matice dat M spliujicich y a A(a;) proi=1, .., t



Histogram jako vektor (2)

Realizace H(M, A, y, ftype) histogramu H(A, y, ftype) v matici dat M je
vektor (w,,..., w,) pro ktery plati:

* w,=m;proi=1,..,tpokud ftype = Abs

* w,;=100*m,/m proi=1, .., t pokud ftype = Rel

* w,;=100*m,/n;proi=1, .., t pokud ftype = Cat.

Data matrix aq . at )
M /x m1 . e m
M n1 . ¢ n

Jestlize y = All, pak m, =n,proi=1, .., t.



Histogram jako vektor - priklad

CF-tabulka CF(Days_to_start, Region(Praha), Insolvency)

<0;49> <50;99> <100; 149> <150,19%> <200,249> <250,299> «300.39%> >=400

Region(Praha)
3930 2691 1225 216 262 152 168 155

H(Insolvency, Days_to_start, Region(Praha), Rel)

sl o]z 22

41 =100 * 3535/8704, ...

=(;49= =50;99= <=100;149= =<150;199= =200,249= =250;299= <300;399= ==400
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Porovnani histogramu a asociacniho pravidla

Data matrix aq at Y
M /x mi my m
M n1 ¢ n

CF-table CF (A, y, M)

M / X A ((’I-{_) —u—}((ﬁ{{_)
W a b
i c d

Aft-table 4ft(p, A(a;), M/x)

Porovnavame realizaci podminéného histogramu H(M, A, vy, Rel) atributu A v matici dat i
a podminéné asociacni pravidlo ¢—A(a;)/x v matici dat M

o—A(a,)/y je vyjimkou vzhledem k H(M, A, ¥, Rel) pokud se vyznamné liSi vhodné

charakteristiky i-tého sloupce a asociacniho pravidla.

ViySka sloupce odpovidajiciho kategorii a; je 100* m, /m

Vyska sloupce odpovidajiciho kategorii a; pokud krom 7 navic plati i ¢ odpovida
konfidenci podminéného asociacniho pravidla ¢—A(a,)/y, tedy
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Miry odlisSnosti histogramu a asociacniho pravidla

# | Name symbol definition
1 | Frequency difference FDVal m; — a
2 | Relative frequencies difference FDRel ”T;': — a,i—kb
3 | Absolute value of relative frequencies difference | FDRelA | |74 — s
4 | Ratio of relative frequencies FDRelR n

a+hb
5 | Relative frequencies of category difference FDCat T::"* — aj—c
6 | Absolute value of relative frequencies FDCatA | [T aic

of category difference

7 | Ratio of relative frequencies of category FDCatR ~

atc

4ft Frequency-difference quantifier settings

Interest measure type

4

Ratio of relative frequencies

Frequency difference

Relative frequencies difference

Absolute value of relative frequencies difference
Relative frequencies of category difference

Absolute value of relative frequencies of category difference
Ratio of relative frequencies of category

>
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m.

—
Pomeér relativnich frekvenci FDRelR = 2
a+b
‘ Data matrix H a ‘ . ‘ a ‘ Y | M/x | Ala;) | —A(a;)
M/ x m1 . mi m © a
M n1 . ¢ n - c d
CF-table CF(A,x, M) Aft-table 4 ft(p, A(a;), M/x)
Pokud %=X > 1, pak:
a+b

o vyska sloupce v histogramu je X-krat vétsi nez odpovida konfidenci pravidla o—A(a,)/y

o konfidence pravidla ¢—A(a,)/y je X-krat nizsi, nez odpovida vysce sloupce v histogramu

m, ' Procentualni podil pfipad
% = 3.06 ' zahajovanych v intervalu dni od podani
a+b

a 1 1 1
m = 0.18 <0;49> <50:99>  <100;149> <150,199> <200,249> <250.299> <300;399>  >=400




Pomeér relativnich frekvenci FDRelR = %
+

a+b
| Data matrix || ag | a | Y M/x | Ala;) | —Al(a;)
M/ x m1 . mi m © a
M n1 ¢ n - c d
CF-table C F( 4 X, M) Aft-table 4 ft(p, A(a;), M/x)
m, a

Pokud Z- = X < 1, pak vhodn&j&i Lt =Y > 1:

a+b m

o vyska sloupce v histogramu je Y-krat mensi, nez odpovida konfidenci pravidla o—A(a,)/

o konfidence pravidla ¢—A(a,)/y je Y-krat vyssi, nez odpovida vysce sloupce v histogramu

_a 63 Procentualni podil pripad
4 - s - s ! ’
%_b = 2.27 zahajovanych v intervalu dni od podani
m 2
24
a 12 10
2 —0.23 B 1 1
a+b 0
<0:49> = <50,99>  <100;149> <150199> <200,249> <250,299> <300;399>  >=400
m,
2 = 0.44 20 | 26 | 10
a+b 5




Asociacni pravidla - vyjimky z podminéného histogramu (1)

H(Insolvency, Days_to_start, Year(2012), Rel)

40
Hledame asociacni pravidla -

32

) vyjimky k podminénému histogramu

16
8

6
3 1 1 1

049> <50:99> <100,149> <150,199> <200.249> <250,299> <300399>  >=400
Data matrix a1 . ¢ ) M/x | Ala;) | —Alay)
M /x mi . m m ¥ a b
M n1 ¢ n P c d
Aft-table 4ft(p, A(a;), M/x)

(Ftahle(F(& Y, M)

Hledame pravidlo ¢ — Days_to_start(a;) / Year(2012) takové, ze jeho konfidence je alespon
dvakrat vyssi, nez odpovida vysce sloupce v histogramu.

ab > o | ) | FDRelR= m <

S
JE
N =
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Asociacni pravidla - vyjimky z podminéného histogramu (2)

¢ — Days_to_start(a,) / Year(2012)

ANTECEDENT ‘ QUANTIEIERS ‘ SUCCEDENT
Administrator Con,1-1 . |BASEp=50 Abs. ~ | Default Partial Cedent Con, 1-5 .
» Administrator_name (subset), 1-1 B, pos FDRe <= 0.50 Abs » Days_to_start_ed50m (subset), 1-1 B, pos
Debtor Con,0-4
» Age_10 (subset), 1-1 B, pos -
» Gender (subset), 1-1 B, pos
» Has_ico (subset), 1-1 B, pos Generation information D
» Person_type (subset), 1-1 (P B, pos Status: Not generated, 7 run(s) ayS_tO_Sta rt
» Region (subset), 1-1 B, pos Mode: -
Proposal Con,0-2 )
» proposal.Quarter (subset), 1-1 R, pos F
» proposal.Year#2 (subset), 1- 1 B, pos
Totallength: 1-7 Total length: 1

Task parameters

. . ) i CONDITION
Handling of missing values: Ignore X-categories
Prime rule test for implications enabled:  No proposal. Year(2012) Con, 1-5 &
Include succedent extensions of 100% implications: Yes » proposal.Year( 2012) B, pos
Include extensions of coefficients with no change in the four-fold table: Yes
Include extensions of cedents with no change in the four-fold table: Yes / Yea r‘( 2012 )
Include ‘worse' antecedent extensions (for implications and AAD/BAD): Yes
Include both symetric hypotheses: Yes Extensions minimal length check: Yes
Maximal number of hypotheses: 1000

Params Switch ‘ Validate Task Clone
Run Bkgrnd Run ‘ Grid Run Show Results Total length: 1
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Asociacni pravidla - vyjimky z podminéného histogramu (3)

4t st quenr settngs | (I o BASE = 50

Task: Exception rules Days_to_start_50m podminény histogram

Parameters
n= 50 Abs.
<= (.50 Abs

Type

Ratio of relative frequencies

Detail Del Up Down Copy Paste

Add statistical quantifier Add BASE/CEIL quantifier

Add simple frequencies quantifier Add frequency-difference quantifier

Close
—
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Asociacni pravidla - vyjimky z podminéného histogramu (4)

4ft Frequency-difference quantifi

Relation

Ratio of relative frequencies Ll |Less than or equal

Frequency difference -~
Relative frequencies difference
Absolute value of relative frequencies difference

Interest measure type

Threshold value

Relative frequencies of category difference
Absolute value of relative frequencies of category difference

Ratio of relative frequendies of category —| Threshold-value units

IAbsalute number LI

— Pattern used for comparison Absolute number. Threshold value is left as given.

(" Histogram of the attribute in succedent on the whole matrix
. Hi%}:\n‘l of the attribute in succedent in the submatrix given by condition

(" Selec™N stored pattern (of the same size)

—Primary IM Settings
I =l [ Set as primary IM From To
[ Normalize patteMfrequencies to SUM= 100 [~ Normalize value range: 0 1
N
Note
OK Cancel
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Asociacni pravidla - vyjimky z podminéného histogramu (5)

Task run
Start: 11.11.2018 14:27:57 Total time: 0h Om 5s ‘

Number of verifications: 63776

Number of hypotheses: 4 Mode: Standard Add group ‘ | |

Actual group of hypotheses: All hypotheses
Hypotheses in group: 4 Shown hypotheses: 4 Highlighted: 0

Delete t
Nr. Id FDRelRatio Hypothesis —

0480 Administrator_name(/ng /vo Koiaba) & Region(Moravskosiezsky) =+< Days_to_start(<=49) / proposal Year(2072
0473 Administrator_name(/ng /vo Koiaba) & Person_type(N) & Region(Moravskoslezsky) =+=< Days_to_start(<=49)
0471 Administrator_name(/ng. /vo Kotaba) & Person_type(/V) =+< Days_to_start(<=49)/ proposal.Year(2072)

Pl — B3
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Asociacni pravidla - vyjimky z podminéného histogramu (6)

40

32
24
16
1

<0;49= <50;99> <100;149= <130;199= <200,249= <250,299> <300 399> >=400

Administrator(Ing. Kotaba) — Days_to_start(0;49) / proposal.Year(2012)

Konfidence = 53/(53+11) = 0.83 t.j.
2.08 x vice, nez odpovida sloupci histogramu kde je 36%

m, _a_
FDRelR= -m =048 | M) |ab = 208
a+b ﬁ




Asociacni pravidla - vyjimky z histogramu, poznamky

Zajimavé vysledky - ale treba chapat jako ,soucast mozaiky”

Procentualni podil pfipadd
zahajovanych v intervalu dni od podani

10

E 4 2 1 ! 1

3

1 1 1
>=400 <0:49> <50:99> = <100:149> <150:199> <200:249> <250:299> <300:399>  >=400

<0;49= <50,99> <100;149> <150,199> <200,249> <250;299> <300,399>

ace insohveaciCITY TOWER, vo=

e s | patioRe

=3 ) o v
1 = Ty
: ‘

Vliv pohlavi klienta na dobu do zahdjeni fizeni (3)

0.134 Administrator_name(Mgr. Peir BroZ) >+< Days_to_starl(vesy /Jow) : Gender(M) x Gender(F) /| Has_ico(/No)

11 1613

s

nans H

Succedent ~Succedent

~Succedent

Succedent

| . Petr Broz)
Succedent  Days_to_start(very low)
Firstset Gender(M
Second set  Gender(F) Antecedent

Condition:  Has_ico(No)

Pravdépodobnost, 7e doba do
zahajeni Fizeni je u administratora
Maer. Petra BroZe velmi nizka pro
dluiniky - Zeny =

33/(33+213) =0.134

Pravdépodobnost, Ze doba do zahdjeni
fizenf je u administratora Mgr. Petra

BroZe velmi nizkd pro dluzniky - muZe =
53/(53+192) = 0.216 Vintscedont
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