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Priklady vyuziti koeficientu v datech Adult

Nové kategorizace atributl a vyuziti kategorii
Lift a AA-mira
Segmenty osob s extrémnimi hodnotami zisku

O O O O

Segmenty osob s extrémnimi hodnotami zisku a zaroven s
vysokym prijmem



Nova kategorizace atributu Age

Age pouzito:

Young Middle-aged Senior Oid

Nova kategorizace Age. 15 kategorii, po péti letech pocinaje 15:

6004 6166

&1 G7

=15;20= (25;30= (35;40= (45,50= (55:60= (65, 70= (75,80= (85;90=




Nova kategorizace atributu Age - pouziti sequenci

6004 6166

=15;20= (25;30=

(35;40= (45;50=

(55;60= (65;70=

Sequence délky 1 az 4: 15+ 14 + 13 + 12 = 54 literalQ

délka 1 - 15 literal(

délka 2 - 14 literalQ

délka 3 - 13 literall

81 67

(85,90=

(75;80=

délka 4 - 12 literall

e




Nova kategorizace atributu Capital _gain

50000

Capital_gain:  ww

30000

8,3%

2345 1690 \

Low High

20000

10000

0

Nova kategorizace 8,3% nenulovych hodnot. 8 kategorii rizné délky:

1000

800 753

600

400

244

200

(0;2000= (2000:4000= (4000:6000= (6000:8000= (8000:10000= (10000:20000> (20000;98000> (98000;100000>



Nova kategorizace atributu Capital _gain -
pouziti pravych rezu

(0;2000> (2000:4000= (4000;6000= (6000:8000= (8000;10000> (10000;20000> (20000:98000> (98000;100000>

Pravé fezy délky 1 az 8: 8 literalt
eeeeceee (98000; 100 000)

ceeseeese (20000; 100 000)
eeseesss (10000; 100 000)
ceescses (3000; 100 000)
eeesscses (6000; 100 000)
sesessss (4000; 100 000)
sssessss (2000; 100 000)

XX E XXX >0




Kategorizace atributu Education - pouziti sequenci

20000
16000
12000 16 kategorii

8000

4000

ol 83 247 509
Preschool  1st4th  5th-6th

7th-8th 9th

1389 1812

955 756

10th 11th

12th

15784

HS-grad AssS0C-voC

Sequence délky 1 az 4:16 + 15+ 14 + 13 = 58 literalQ

délka 1 - 16 literal(

délka 2 - 15 literal(

délka 3 - 14 literalQ

834 594

Bachelors Masters Prof-school Doctorate

délka 4 - 13 literalQ




Priklady vyuziti koeficientu v datech Adult

Nové kategorizace atributl a vyuziti kategorii
Lift a AA-mira
Segmenty osob s extrémnimi hodnotami zisku

O O O O

Segmenty osob s extrémnimi hodnotami zisku a zaroven
s vysokym prijmem



Lift asociacniho pravidla

M|y | v it a(@a+b+c+d)
ift :
¢| a b (a+b)(a+c)
— C
a

a(a+b+c+d)  g4p __relativni Cetnost y pokud plati ¢

(a+b)(a+c) a+c ~relativni Cetnost y v celé matici dat

a+b+c+d

o Pokud lift > 1, pak platnost ¢ zvySuje relativni Cetnost v

o Pokud lift < 1, pak platnost ¢ snizuje relativni cetnost

o Pokud lift = 1, pak platnost ¢ nema vliv na relativni ¢etnost y



Lift - odvozené 4ft kvantifikatory (1)

M| vy | Y
¢ a
—|(P C

~t ) d , k a(a+b+c+d) a 0 < < 1’ 0 <s< 1
P.s podminka (a+b)(a+c) = P/\ a+b+c+d = P >

¢ ~*,s W zaroven plati:

o relativni Cetnost y pokud plati ¢ je nejméné p-krat vyssi, nez relativni Cetnost v v
celé matici dat

o relativni ¢etnost radku spliujicich @ Ay je nejméné s



Lift - odvozené 4ft kvantifikatory (2)

M| vy | vy
¢ a
— (P C
~* pase - POdMinka ZEXPEEHD) o ) p > Base 0<p< 1,Base>1, celé

(a+b)(a+c) —

@ ~*, pase W: Zaroven plati:

o relativni Cetnost y pokud plati ¢ je nejméné p-krat vyssi, nez relativni Cetnost v v
celé matici dat

o pocet radku spliujicich @ A ¢ je nejméné Base



AA mira asociacniho pravidla

M| v | v
AArmira - a(@a+b+c+d) 1
¢| a b (a+b)(a+c)
—|(P C

o AA-mira = lift — 1, neboli

relativni cetnost v pokud plati ¢

relativni éetnost wv celé matici dat 1, tedy

AA-mira =
relativni cetnost w pokud plati ¢ = (AA-mira + 1) relativni Cetnost w v celé matici dat

o Pokud lift > 1, pak 100*AA-mira udava, o kolik procent vzroste relativni cetnost
pokud plati ¢ oproti Cetnosti y v celé matici dat



AA mira - odvozené 4ft kvantifikatory (1)

Ml v | v
¢| a
— C
. , a+c a <p< <s<
—*, s - podminka —a+ >(1+p)a+b+c+d a+b+c+d>50 p<1,0<s<1

¢® %, V: zaroven plati:

o relativni Cetnost y pokud plati ¢ je nejméné o 100p % vyssi, nez relativni Cetnost y
v celé matici dat

o relativni ¢etnost radku spliujicich @ Ay je nejméné s



AA mira - odvozené 4ft kvantifikatory (2)

M| v | vy
0| a
—Q C
=", Base - POAMinka a— > (1+ p)a+ZIc+d ANa=>Base 0<p< 1, Base>1,celé

¢ =%, y: zaroven plati:

o relativni Cetnost y pokud plati ¢ je nejméné o 100p % vyssi, nez relativni Cetnost y
v celé matici dat

o pocet radku spliujicich @ A ¢ je nejméné Base



lift:

AA mira - poznamka

M| v -y
Q| a
— @ C
+ —
a+b = (1+ p)a+g+g+d
a(a+b+c+d
( ) >(1+p)
(a+b)(a+c)
a(a+b+c+d)
=
(a+b)(a+c) 12 p ]

ekvivalentni



Priklady vyuziti koeficientu v datech Adult

Nové kategorizace atributl a vyuziti kategorii

Lift a AA-mira
Segmenty osob s extrémnimi hodnotami zisku

O O O O

Segmenty osob s extrémnimi hodnotami zisku a zaroven
s vysokym prijmem



Segmenty osob s extrémnimi hodnotami zisku -
definice ulohy

Pro jaké segmenty osob definované kombinacemi hodnot atributl plati, zZe
o Segment se tyka alespon 250 osob - radkl matice dat Adult
o Nejvyssi zisky jsou dany pravymi fezy atributu Capital_gain
o Cetnost osob s danym ziskem v segmentu je alespofi o 500 procent (tedy 6x) vétsi,
nez v celych datech?

10:2000= [2000;4000= (40006000= (60008000 (BODO; 10000= (10000, 20000= (20000, 98000 (S8000;100000=

Prave rezy delky 1 az 8: 8 literall
eesesses (98000; 100 000)

eeeseeee (20000; 100 000)
seeeeses (10000; 100 000)
seessssess (3000; 100 000)
seesssess (6000; 100 000)
seessssess (4000; 100 000)
ssessses ()000; 100 000)

FYYEEXEYX] =0




Segmenty klientu s extrémnimi hodnotami zisku
\ - zadani ulohy pro 4ft-Miner

‘ QUANTIFIERS ‘ SUCCEDENT
Antecedent \ Con,1-11 -~ |BASE p= 250 Abs. ~ | Sukcedent Con,1-1 =
» Age edS (seq), 1-4 B. pos AAD p=5.000 » Capital_gain_exp (rcut), 1-8 B. pos
» Education (seq), 1-4 B. pos
» Hours_per_week_R (subset), 1-1 B. pos o
» Income (subset), 1 -1 B. pos
» Marital_status (subset), 1 -1 B, pos Generation information
» Native_country (subset), 1 -1 B. pos Status: Solved, 21 run(s)
» Occupation (subset), 1-1 B. pos Mode: Standard
» Race (subset), 1 -1 B. pos
» Relationship (subset), 1 -1 B. pos
» Sex (subset), 1-1 B. pos
» Workclass (subset), 1 -1 B.pos — e
Total length: 0-11{1-11} Total length: 1
Task parameters
. . . CONDITION
Handling of missing values:  Ignore X-categories

o Relevantni segmenty jsou definované antecedenty - konjunkcemi délky 1 az 11
o Pro atributy Age _ed5 a Education se pouzivaji koeficienty - sequence délky 1 az 4
o Extrémni hodnoty zisku jsou dany pravymi rezy
o Segment je zajimavy pokud soucasné plati
e patri do neho alespon 250 osob, viz BASE p= 250 Abs.
e Cetnost osob se ziskem danym pravym rezem je alespon o 500 procent tedy 6x vetsi
v segmentu, nez v celych datech, viz AAD p=5.000
o Pouzito Ignore X-categories, viz téma asociacni pravidla a neuplna informace



Segmenty klientu s extrémnimi hodnotami zisku
- ukazka prehledného vystupu

Task run

Start: 7.1.2019 22:58:49 Total time:  Oh 4m 10s ‘

Number of verifications: 8272873

Number of hypotheses: 35 Mode: Standard Add group ‘ ‘ ‘

Actual group of hypotheses: All hypotheses
Hypotheses in group: 35 Shown hypotheses: 35 Highlighted: 0

Delete hypothese
Nr. Id Lift Hypothesis —

30 7434 Education
28 7400 Education

Masters Prof-school Doctorate) & Income(/arge) & Native_country( United-States) === Capital_gain
Masters Prof-school  Docforafe) & Income(/farge) »+< Capital_gain(> 70000)
Masters Prof-schoof) & Income(/arge) =+< Capital_gain(>5000)
Masters Prof-school Docforate) & Income(/arge) & Native_country(Unifed-Siafes) »=< Capital_gain(> 000)
Masters Prof-school Doctorate) & Income(/arge) & Native_country(United-States) & Race(White) =+< Capital_gain(>8000)
Masters  Prof-school \Docforafe) & Income(/arge) & Race(White) »+< Capital_gain(>£000)
Masters Prof-school  Doctorate) & Income(/arge) =+< Capital_gain(>5000)
Prof-school,Doctorate) »+< Capital_gain(>§000)
Bachelors, Masters Prof-school) & Hours(Over-time) & Income(/arge) =+< Capital_gain(> 70000)
Bachelors ,Masters  Prof-school,Doctorate) & Hours(Over-time) & Income(/arge) >+< Capital_gain(> 70000)
12 24 6.358 Education(Bachelors Masters Frof-school, Doctorate) & Hours|{ Over-time) & Income(/arge) & Race( White) =+< Capital_gain(= 70000)
13 20 6.342 Education(Bacfielors Masters Prof-schiool, Doctorate) & Hours(Over-time) & Income(/arge) & Native_country( United-Siates) »+< Capital_gain(> 70000)
14 22 6.310 Education(Bachelors Masters Frof-school, Doctorate) & Hours|{ Over-fime) & Income(/arge) & Native_country(United-States) & Race(White) ==< Capital_gain(> 700
15 6 6.288 Agqe(/40,;60>) & Education(Sachelors Masters,Prof-school, Docforate) & Income(/arge) & Native country(Unifed-States) & Race(Whife) »+< Capital qain(> 70000)

> 10000)

2

3

4 27 7.170 Education
5 31 7.074 Education
6 32 7.053 Education
7 34 7.042 Education
8 29 7.003 Education
9 35 6.884 Education
10 14 6.399 Education
11 18 6.379 Education

L

o Zadné z vystupuijicich pravidel nelze ziskat aplikaci arules pro zadané kategorie atributd.
o Pri pouziti arules je nutné slozité predzpracovani a nasobné aplikace.




Segmenty klientU s extrémnimi hodnotami zisku -
ukazka detailniho vystupu nejsilnéjsiho pravidla

Antecedent:  Education(Masters, Prof-school, Doctorate) & Income(large) & Race(White)
Succedent:  Capital_gain(>= (10000;20000>)

Condition:  (empty)

TEXT | DATA FREQUENCIES | 9-FOLDTABLE | FREQDIFF | PIE | BAYES |

Succedent

—~Succedent

Ant.

—ANt.

Antecedent - segment osob splrujicich
Education(Masters, Prof-school,Doctorate) A
Income(large) A Race(White)

Sukcedent: Capital_gain: > 10 000

Relativni ¢etnost osob v segmentu s
Capital_gain: > 10 000

je 7.521 krat vétsi, nez relativni ¢etnost
takovych osob v celych datech

267 267 267 * 48842
e 267 + 1262 _ 1529 _ * _
Lift = 267 + 867 = 1134~ 1529.1134 ~ 21

267+ 1262 + 867 + 46 446




Priklady vyuziti koeficientu v datech Adult

Nové kategorizace atributl a vyuziti kategorii
Lift a AA-mira
Segmenty osob s extrémnimi hodnotami zisku

O O O O

Segmenty osob s extrémnimi hodnotami zisku a zaroven
s vysokym prijmem



Extrémni zisk a zaroven vysoky prijem - definice ulohy

Pro jaké segmenty osob definované kombinacemi hodnot atributl plati, ze
o Segment se tykd alespon 120 osob - radkl matice dat Adult
o Nejvyssi zisky jsou dany pravymi fezy atributu Capital_gain
o Cetnost osob spliiujicich Income(large) a vykazujicich néktery z maximalnich ziskd je
v segmentu alespon o 300 procent (tedy 4x) vétsi, nez v celych datech

Pravé fezy délky 1 aZz 8: 8 literal(
00000000 (98 000; 100 000)

........ (20 000; 100 000)
........ (10 000; 100 000}
........ (8 000; 100 000}
........ (6 000; 100 000}
........ (4 000; 100 000}
........ (2 000; 100 000}
........ >0




N 7o

Extrémni zisk a zaroven vysoky prijem - definice ulohy
- zadani ulohy pro 4ft Miner

KN

\ ANTECEDENT ‘ QUANTIEIERS SUCCEDENT ‘
Antecedgnt Con,1-10 ~ |BASE p= 120 Abs. » | Sukcedent on,2-2 »
» Age_edNgeq), 1-4 B. pos AAD p= 3.000 » Capital_gain_exp (rcut), 1-8 B. pos
» Education (seq), 1-4 B, pos » Income( large) B, pos
» Hours_per_week_R (subset), 1-1 B. pos o
» Marital_status (subset), 1- 1 B. pos
» Native_country (subset), 1 -1 B, pos Generation information
» Occupation (subset), 1 -1 B. pos Status: Solved, 30 run(s)

» Race (subset), 1 -1 B. pos Mode: Standard

» Relationship (subset), 1 - 1 B. pos oce: andar

» Sex (subset), 1-1 B. pos

» Workclass (subset), 1 -1 B. pos

Total length: 0-10{1- 10} Total length: 2

Task parameters
CONDITION
Handling of missing values:  Pesimistic fill up

o Relevantni segmenty jsou definované antecedenty - konjunkcemi délky 1 az 10
Pro atributy Age_ed5 a Education se pouzivaji koeficienty - sequence délky 1 az 4
Extrémni hodnoty zisku jsou dany pravymi rezy
Sukcedent je konjunkce pravého rezu - extrémni hodnoty Capital_gain a Income(large),
Segment je zajimavy pokud soucasné plati

e patri do ného alespon 120 osob, viz BASE p= 120 Abs.

» Cetnost osob spliujicich sukcedent je v segmentu alespon o 300 procent, tedy 4x

vetsi nez v celych datech, viz AAD p=3.000
o Pouzito zabezpecené (pesimistické) doplnéni, viz téma asociacni pravidla a nelplna
informace

O O O O



Konjunkce atributu v sukcedentu
- ukazka prehledného vystupu

Task run

Start: 13.1.2019 22:02:00 Total time: Oh 40m 39s ‘

Number of verifications: 30281480

Number of hypotheses: 164 Mode: Standard Add group ‘ ‘ ‘

Actual group of hypotheses: All hypotheses
Hypotheses in group: 164 Shown hypotheses: 164 Highlighted: 0
Nr. Id Lift Hypothesis
Education(FProf-schoo/) =+< Capital_gain(> 70000) & Income(/arge)
58 6.541 Age((35:55>) & Education(Prof-school ,Doctorate) >+< Capital_gain(> 70000) & Income(/arge)
134 6.117 Education(FProf-schoo/ ,Doctorate) & Marital_status(/Married-civ-spouse ) >+< Capital_gain(> 70000) & Income(/arge)
131 5.950 Education(Frof-school) =+< Capital_gain(>8000) & Income(/arge)
157 5.978 Education(Frof-school ,Doctorate) & Race(White) & Sex(Msle) >+< Capital_gain(> 70000) & Income(/arge)
60 5.946 Age((35:55>) & Education(Frof-school ,Doctorate) >+< Capital_gain(>8000) & Income(/arge)
138 5.935 Education(FProf-school ,Doctorate ) & Marital_status(Married-civ-spouse) & Relationship(Husband) & Sex(Male) >+< Capital_
136 5.935 Education(Frof-school,Doctorate) & Marital_status(/\Marred-civ-spouse) & Relationship(Husband) >+< Capital_gain(> 70000
9 161 5.935 Education(Frof-school ,Doctforate ) & Relationship(Husband) & Sex(Male) >+< Capital_gain(> 70000) & Income(/arge)
10 159 5.935 Education(Frof-school,Doctforate ) & Relationship(Husband) >+< Capital_gain(> 70000) & Income(/arge)
11 163 5.932 Education(Frof-school,Doctorate) & Sex(Male) =+< Capital_gain(> 70000) & Income(/arge)
12 140 5.92S8 Education(FProf-schoo/,Doctorate) & Marital_status(/Married-civ-spouse ) & Sex(Male) >+< Capital_gain(> 70000) & Income(/a
( )
( )
( )

0~ & W B WM

13 146 5.904 Education(FProf-schoo/,Doctorate) & Native_country(United-States) & Race( White) & Sex(Male) >+< Capital_gain(> 70000) ¢
14 148 5.876 Education(Frof-school,Doctorate) & Native_country(United-States) & Sex(Male) >+< Capital_gain(> 70000) & Income(/arge)
15 153 5.820 Education(Frof-school,Doctorate) & Occupation(FProf-spacialty) & Sex(Male) >+< Capital_gain(> 70000) & Income(/arge)

o Zadné z vystupujicich pravidel nelze ziskat aplikaci arules pro zadané kategorie atribut.
o Pri pouziti arules je nutné slozité predzpracovani a nasobné aplikace.
o V arules principelné nelze pouzit zabezpecené (pesimistické) doplnéni




Konjunkce atributu v sukcedentu
- ukazka detailniho vystupu nejsilnéjsiho pravidla

Antecedent: Education(Prof-school)

Succedent:  Capital_gain(>= (10000;20000>) & Income(large) Antecedent ) Segment OSOb Sp|ntICICh
Condition: (empty) Educat|0n(PrOf'SChOO|)

TEXT | DATA FREQUENCIES | 9.FOLD TABLE | FREQDIFF | PIE | B2

Succedent =Succedent Succedent:
Capital_gain: > 10000 A Income(large)

Ant.

Relativni ¢etnost osob splnujicich
Capital_gain: > 10000 A Income(large)
mezi osobami spliujicimi
Education(Prof-school) je 6.64 krat vyssi,
nez v celych datech.

—Ant.

121 121 121 % 48842
. 121 + 713 _ 83% * B
Lift 121 + 946 = 1067 ~ 1067-83a _ 004

121+ 713 + 946 + 47 062 48842



