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Ciele prace

» identifikacia problémovej skupiny pacientov,
» zlepsenie kvality rozhodovacich modelov,

» zvysenie celkovej uspesnosti diagnoz.




Prakticky problém

dobry
P2 6 / 8 zly
P 4 / 4 dobry
P, / 3 4 priemerny
Ps 9 2 4 priemerny
Pe 8 9 3 priemerny
P, 1 5 8 dobry
Pg 1 4 9 zly
Py 1 6 / zly
Pio 6 / 8 priemerny
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Prakticky problém

dobry
P 4 / 4 dobry
P, 7/ 3 priemerny
Ps 9 2 priemerny
P, Nekonzivstencia ﬁdaj'ov ~ - Sriemerny
P, 1 5 8 dobry
Pg ] 4 zly
Po 1 6 zly

7
Pio 6 7 8 priemerny



Prakticky problém

dobry

P2 6 / 8 zly

P 4 / 4 dobry

P, 4 3 4 priemerny

Ps 9 7 2 4 prifherny

Pe 8 9 3 Aiemerny
Zmena hodnoty > 8 dobry
podmienenych 4 Aj poradie hodn6t
atributov moze rozhodovacieho
sposobit zmenu 6 atribuitu je vyznamné
stavu 7 pre lekara




Zvoleny pristup

» VC-DRSA:

- pouziva rozhodovacie pravidla (tedria RSA);

- zohladnuje poradie preferencie v rozhodovacich pravidlach
(tedria DRSA);

- umoznuje relaxaciu striktnych pravidiel DRSA pomocou
miery konzistencie;

» ldentifikacia nekonzistentnych instancii vedie k
urceni problémovej skupiny pacientov

» Modifikacie teorie Rough Set su casto aplikované v
expertnych systémoch (napr. WMSS)




Medicina

Problémova skupina
pacientov

Kvalita rozhodovacich
modelov

Celkova Uspesnost
diagnéz

Model

Nekonzistentné
instancie

Kvalita rozhodovacich
pravidiel

Celkova Uspesnost
klasifikacie




VDRSA - miera konzistencie

- Miera konzistencie objektu vyjadruje informaciu o

jeho prislusnosti do zvolenej mnoziny rozhodnuti.

* Miery rozdelujeme na maximalizacné a
minimalizacné.
*  Pre maximalizacnu mieru konzistencie plati, ze ¢im je
hodnota vysSia tym viac konzistentny je skumany objekt.

*  Pre minimalizacnu mieru konzistencie plati opak.




Zakladné pojmy VC-DRSA

Majme n tried rozkladu univerza U: X = {X;, X,, ..., X, }, potom

dolna aproximacia: X? =X;UX;,1U..UX,

horné aproximacia: X;—: =XUXoU .. UJX,

negacia aproximacie: -X==X-X7, -X7=X-X*
pozitivny kuzel dominéncie: Di(x)={y €U :yDpzx}

negativny kuzel dominéncie: Dy(x)={y €U :xDpy}

kde

Dp je relacia dominancie na mnozine podmienenych atributov P,

x je objekt rozhodovania (x € U)
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Zname miery konzistencie

» Inuiguchi et al., 2009

P Dp(y) N X=|
W) = D2y A X2+ [DF) N =X
l{.-__-j;f—'{( } |‘D+( )ﬁX{|

D (y) N X<| +[Dp(y) N X<

[ Dp(y) N X=| P

-Dp(y I'“‘Xﬂ_

o x> (y) = Diw) fx<(y) = Do()
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Zname miery konzistencie

» Btaszczynski et al., 2007 & 2009

, Di(y)N—-X= , | Dp(y) N—X=|
© F..IX}(E;:I — | : (|_\:]X:—}| |'. Ff’f{(y’) — ! |_|Xi:|

Dply) N X2 p oy [Dp(y) 02X
Xz T X<

o ey (y) =
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Priklad vypoctu konzistencie

d;, 42, 3 - podmienené atributy

d - rozhodovaci atribut

X;, X5, X3 - triedy rozkladu

objekt | q1 g ga|| d | trieda
U1 5 7 93] A
g 6 7 B 1 X
U3 4 7 4 3| X
Ya 7T 3 4|l 2| Xo
Us 9 2 41 2| X,
Ug 8 9 312 X
Y7 I 5 8| 3] A
Us 1 4 911 X,
g I 6 7T/1 Xy
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Priklad vypoctu konzistencie

objekt g1 ¢ ¢z d trieda X {5 - {yg__ Ug. yg}
v 5 7 9 3 Xy X5 = =XT = {y1.45.Y1. 95 V6. Ur)
e D) = ()
13 4 7T 4 3 Xsg
14 7 3 4 2 X, Dp(y2) = Y2, ¥3, Y7, Yo }
ys 9 2 4 2 X,
Y 8 9 3 2 X, () = 11 P () 1
yr 1 5 8 3 X : 1+§ 3 i 3
Us 1 4 9 1 X, Fxf(yz) =% "3 Fxf(yz) 3
g I 6 7 1 X
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Schéma aplikacie VC-DRSA

Udiaca
mnozina

Testovacia.
VC-DRSA mnoZina

Vypocet konzistencie

-

Vi/ber akceptovatelnfich Klasiflkicla Vysledok

InStancif podfa prahove)
hodnoty konzistencie
granuly vedomosti

podra; m’ﬁnﬁch klasifikicle

VC-DomLem
(tvorba pravidiel)




Miera neistoty

» Autori Deng et al., 2011

» Definovali kvantitativne vyjadrenie globalne;
nekonzistencie objektu

» Miera neistoty objektu vyjadruje do akej
miery objekt patri vyssej alebo nizsej triedy
rozkladu podla poradia preferencie tried
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Zname miery neistoty
» Deng et al., 2011 & 2013

| Dp(y) N X2,

_|_
Dignxs ¢ W

_ |Dp(y) N X2 }

o(4) = max{ @~ DRy N X7

) Dp(y) N X7, . IDf(y) N X2
€(y) =max{ € (y) = ‘ e (y) = : -.
{ X7 X }
B . |Dpy)n X7, Lo DRy N XE

kde y € X;
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Schema aplikacie TIPStoC

Udiaca
mnozina

TIPStoC Testovacia
mnozina
Odstranenie
nekonzistentnych
inStancif

VC-DRSA

. Klasifikacia ) - .
. Vysledok
VC-DomLem — podfa vytvorenych klasifikicie

(tvorba pravidiel) pravidiel




Vypocet miery neistoty pre pacientov
trpiacich infekciou obliciek

121010 Q0 d o« Q%10 Q0 d o
V, 8 | 28 M 7,7 OKD V,, 46 C 43 F 90 AN

V, 30 | 10 M 85 OKD Vi3 40 | 43 M 93 AN
V; 12 10 M 85 OKD Vi, 13 C 57 F 95 AN
V, 24 | 16 F 89 OKD V,s 201 | 58 F 95 AN
Vs 245 | 17 F 89 OKD Vie 132 | 10 F 89 GN
Ve 7 | 51 M 7,0 OKD V,; 156 | 10 F 89 GN
vV, - | 51 M 7,0 GN Vg 34 ! 52 F 82 AN
Vg 511 | 55 F 955 GN Vig 30 | 52 F 82 AN
Vo 30 | 56 F 95 GN Vo 2 | 53 M 85 GN
Vie 53 I 69 F 93 AN V,, 16 C 42 F 93 OKD

Vi1 39 | 42 F 90 AN V,, 8 C 60 M 88 PKD

19



Vypocet miery neistoty pre pacientov
trpiacich infekciou obliciek

Q1 = (2,562) - den vyskytu infekcie

Qy = {C, I} - status liecby

Q3 = (10,69) - vek pacienta

Qi= {M,F} - pohlavie

Qs = (7.0,9.8) - interval ndhodnosti vplyvu

d= {OKD,GN,AN,PKD} - druh patologie obli¢iek

X, =0KD, Xo =GN, X3=AN, X, = PKD

. zo



Vypocet miery neistoty
Pre Vig € X3

X3 = {Vig, Vs, Vi, Vo, Vig)

X5, = {Vig, Vs, Vs, Vo, Vig)

Xi={Ver ViVl - 1Pp(R) 00
. D} (Vis) N X5 |
X:ﬂ—l - -
|Dp(Vis) N X5 ,| 1
Dp(Vig) = {Vis, Vio} ot (Vig) = IDp(Vig) N X5 | T2

Dp(Vis) = {Vis, Vs} a(Vig) = mazx {a™(Vig), a (Vig)} = 0.5
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1. iteracia s mierou &

Q1212100 d « Q1% [Q:]Q 0] d] o
V, 8 | 28 M 7,7 OKD V,, 46 C 43 F 90 AN

V, 30 | 10 M 85 OKD V,3 40 | 43 M 93 AN
Vy; 12 | 10 M 85 OKD V,, 113 C 57 F 95 AN
V, 24 | 16 F 89 OKD V5 201 | 58 F 95 AN
Vs 245 | 17 F 89 OKD 2,0 Vie 132 | 10 F 89 GN 1,0
Vg 7 ! 51 M 7,0 OKD V,; 156 | 10 F 89 GN 0,5
vV, - | 51 M 7,0 GN Vs 34 | 52 F 82 AN 05
Vg 511 | 55 F 95 GN 3,0 Vg 30 | 52 F 82 AN 2,0
Vg 30 | 56 F 95 GN 1,0 Voo 2 | 53 M 85 GN
Vip 53 | 69 F 93 AN V,;, 16 C 42 F 93 OKD

V] 1 39 I 42 F 9,0 AN 1,0 V22 8 C 60 M 8,8 PKD
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1. iteracia s mierou &

Q1212100 d « Q1% [Q:]Q 0] d] o
V, 8 | 28 M 7,7 OKD V,, 46 C 43 F 90 AN

V, 30 | 10 M 85 OKD V,3 40 | 43 M 93 AN
Vy; 12 | 10 M 85 OKD V,, 113 C 57 F 95 AN
V, 24 | 16 F 89 OKD V5 201 | 58 F 95 AN
Vg 245 | 17 F 89 OKD 2,0 Vie 132 | 10 F 89 GN 1,0
Vg 7 ! 51 M 7,0 OKD V,; 156 | 10 F 89 GN 0,5
vV, - | 51 M 7,0 GN Vs 34 | 52 F 82 AN 0,5
N5ttt 55 F——gr5=——=GN— 3,0 Vi9 30 | 52 F 82 AN 20
Vg 30 | 56 F 95 GN 1,0 Voo 2 | 53 M 85 GN
Vio 53 | 69 F 93 AN V,;, 16 C 42 F 93 OKD

V7 39 | 42 F 90 AN 1,0 V,, 8 C 60 M 88 PKD
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2. iteracia s mierou o

Q1212100 d « Q1% [Q:]Q 0] d] o
V, 8 | 28 M 7,7 OKD V,, 46 C 43 F 90 AN

V, 30 | 10 M 85 OKD V,3 40 | 43 M 93 AN
Vy; 12 | 10 M 85 OKD V,, 113 C 57 F 95 AN
V, 24 | 16 F 89 OKD V5 201 | 58 F 95 AN
Vg 245 | 17 F 89 OKD 2,0 Vie 132 | 10 F 89 GN
Vg 7 ! 51 M 7,0 OKD V,; 156 | 10 F 89 GN 0,5
vV, - | 51 M 70 GN Vig 34 | 52 F 82 AN
N5+ : 55 56N V9 30 | 52 F 82 AN 1,0
Vg 30 | 56 F 95 GN 1,0 Voo 2 | 53 M 85 GN
Vip 53 I 69 F 93 AN V,;, 16 C 42 F 93 OKD
Vi,y 39 I 42 F 90 AN V,, 8 C 60 M 88 PKD
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2. iteracia s mierou o

Q1212100 d « Q1% [Q:]Q 0] d] o
V, 8 | 28 M 7,7 OKD V,, 46 C 43 F 90 AN

V, 30 | 10 M 85 OKD V,3 40 | 43 M 93 AN
Vy; 12 | 10 M 85 OKD V,, 113 C 57 F 95 AN
V, 24 | 16 F 89 OKD V5 201 | 58 F 95 AN
Ne——p45 | e e BeB= 2,0 Vie 132 | 10 F 89 GN
Vg 7 ! 51 M 7,0 OKD V,; 156 | 10 F 89 GN 0,5
vV, - | 51 M 70 GN Vig 34 | 52 F 82 AN
Vg5 : 55 56N V9 30 | 52 F 82 AN 1,0
Vg 30 | 56 F 95 GN 1,0 Voo 2 | 53 M 85 GN
Vip 53 I 69 F 93 AN V,;, 16 C 42 F 93 OKD

V7 39 | 42 F 90 AN V,, 8 C 60 M 88 PKD
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2. iteracia s mierou o

Q1212100 d « Q1% [Q:]Q 0] d] o
V, 8 | 28 M 7,7 OKD V,, 46 C 43 F 90 AN

V, 30 | 10 M 85 OKD V,3 40 | 43 M 93 AN
Vy; 12 | 10 M 85 OKD V,, 113 C 57 F 95 AN
V, 24 | 16 F 89 OKD V5 201 | 58 F 95 AN
Ne——p45 | e e BeB= 2,0 Vie 132 | 10 F 89 GN
Vg 7 ! 51 M 7,0 OKD V,; 156 | 10 F 89 GN 0,5
vV, - | 51 M 70 GN Vig 34 | 52 F 82 AN
Vg5 : 55 56N V9 30 | 52 F 82 AN 1,0
Vg 30 | 56 F 95 GN 1,0 Voo 2 | 53 M 85 GN
Vip 53 I 69 F 93 AN V,;, 16 C 42 F 93 OKD
Vi,y 39 I 42 F 90 AN V,, 8 C 60 M 88 PKD
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3. iteracia s mierou o

Q1212100 d « Q1% [Q:]Q 0] d] o
V, 8 | 28 M 7,7 OKD V,, 46 C 43 F 90 AN

10 M 8,5 OKD
10 M 8,5 OKD

16 F 8,9 OKD

1 7 —
L 4 T

ErO—0c=
51 M 7,0 OKD

51 M 7,0 GN

V, 30
V; 12
V, 24
S5
V¢ 7
vV, -
Vg5
Vo 30
Vip 53
Vi; 39

W
56 F 9,5 GN 1,0
69 F 9,3 AN

42 F 9,0 AN

40

113

201

132

156

C

43

57

58

10

10

52

52

53

42

60

M

F

9,3
9,5
9,5
8,9
8,9
8,2
8,2
8,5
9,3

8,8

AN

AN

AN

GN

GN

AN

AN

GN

OKD

PKD

1,0
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3. iteracia s mierou o

Q1212100 d « Q1% [Q:]Q 0] d] o
V, 8 | 28 M 7,7 OKD V,, 46 C 43 F 90 AN

V, 30 | 10 M 85 OKD V,3 40 | 43 M 93 AN
Vy; 12 | 10 M 85 OKD V,, 113 C 57 F 95 AN
V, 24 | 16 F 89 OKD V5 201 | 58 F 95 AN
e —F— 20 OoKkb- Vig 132 | 10 F 89 GN
Vg 7 | 51 M 7,0 OKD Vi7 156 | 10 F 89 GN
vV, - | 51 M 70 GN Vig 34 | 52 F 82 AN
Vg5t —t 55 7 5——GN Vi9 30 | 52 F 82 AN
M 30 | 545 E a5 CN_ Voo 2 | 53 M 85 GN
Vio 53 I 69 F 93 AN V,;, 16 C 42 F 93 OKD
Vi,y 39 I 42 F 90 AN V,, 8 C 60 M 88 PKD
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Konzistentna tabulka

Q1212100 d « Q1% [Q:]Q 0] d] o
V, 8 | 28 M 7,7 OKD V,, 46 C 43 F 90 AN

V, 30 | 10 M 85 OKD Vi3 40 | 43 M 93 AN
Vy; 12 | 10 M 85 OKD V,, 113 C 57 F 95 AN
V, 24 | 16 F 89 OKD V5 201 | 58 F 95 AN
Vie 132 | 10 F 89 GN
Vg 7 | 51 M 7,0 OKD Vi7 156 | 10 F 89 GN
vV, - | 51 M 70 GN Vg 34 | 52 F 82 AN
Vi 30 | 52 F 82 AN
Voo 2 | 53 M 85 GN
Vip 53 I 69 F 93 AN V,, 16 C 42 F 93 OKD

V7 39 | 42 F 90 AN V,, 8 C 60 M 88 PKD
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Navrhnuté miery neistoty

[Dp(y) N X3,

_ Db XE
X5 |

e'(y) =max { 7 (y) =

- Dy(y)NX= |\DH(y) N X2,

(y) = max { & ) = PEOLZA, ity - DEOTIL )

D) 0 X5
|X1E—1|

D) N X2

*{+)(
€ y)
|X§I—1|

e(y) =max { & ((y) =

. |Dp(y) N X7 @ IDf(y) N X7 |
p*(y) = max { " (y) = - Py = -
{ Dp(y)| \Dp(y)| }




Navrhnuté miery neistoty

Bly) = max{ B7(y), BT (y) }.

#3{_}(3;) _ |D;t(y) M X;_il
IDi(y) N XE|+ [Dp(y) N X2, |
BH(y) = |Dp(y) N X7

.

[Dp(y) N X7 |+ |Diy) N X7
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Porovnanie poctov odstranenych
objektov pre miery neistoty

Miera neistoty | Odstranené objekty | Pocet
v Vi, Vs, Vig 3
€ Viz, Ve, Vig, Vig 1
[ Vs, Vis, Vig, Vi1, 4
3 Vs, Vg, Vig 3
3 Vg, Vir, Vig, V5 1
€" Vs, Vir, Vig, V5 1
" Viz, Vs, Vo, Vig 1
5 Vis, Vi, Vig, V5, Vs 5
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Porovnanie poctov odstranenych
objektov pre miery neistoty

Miera neistoty | Odstranené objekty | Pocet
v Vi, Vs, Vig 3
€ Viz, Ve, Vig, Vig 1
[ Vs, Vis, Vig, Vi1, 4
3 Vs, Vg, Vig 3
3 Vg, Vir, Vig, V5 1
€" Vs, Vir, Vig, V5 1
" Viz, Vs, Vo, Vig 1
5 Vis, Vi, Vig, V5, Vs 5
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Navrhnuta modifikacia algoritmu
TIPStoC (Deng et al. 2011)

» Zrychlenie vyhladavania nekonzistentnych
objektov znizenim poctu testovanych
podmienok zo 7 na 3.

» Efektivna implementacia vyhl'adavania
nekonzistentnych objektov.
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Pouzité databazy pre overenie
mier a algoritmov

Databaza | Pocet objektov | Pocet atribiitov | Pocet tried
balance 625 4 3
cpu 209 § 4
housing 506 13 4
car 1728 § 4
australian 690 14 2
breast-w 699 9 2
denbosch 119 8 2
ESL 488 1 9
windsor 546 10 4
SWD 1000 10 4
LEV 1000 5
breast-c 286 2
ERA 1000 ! 9




Pouzity server
AMAZON EC2 On-Demand Instances

Instance Family Compute optimized
Instance Type c3.8xlarge
Processor Arch 64-bit

vCPU 32

ECU 108
Memory (GiB) 60
Instance Storage (GB) 2 x 320 SSD
EBS-optimized Available -

Network Performance 10 Gigabit*4
Physical Processor Intel Xeon E5-2680 v2
Intel® AES-NI Yes

Intel® AVXt Yes

Intel® Turbo Yes




Vysledky porovnania mier

Databdza | VC-DRSA v 3 € el et e* 1 u*
| 763718 | 8167 (5] | 8207 [4]| 86.05 (1] | 78.92(7) | 83.70 [2.5] | 83.70 [25] | 79.45 [6] | 75.82 [9
= 009794 | £ 006461 | £ 08377 £ 09126 § £ (0.5374 + 0.9105 4+ 000464 | 4 08146 | £ (0.9134
9411 (6] | 95.18[4] |95.80 (1| 9207(8] | 95.55([2]| 94.35 [5]| 93.98 (7| 95.26 [3] | 9118 (9]
o + 0.7944 | = 05470 || £ 02826 | = 0.4832 | =+ (.2144 + ().2281 + 0.2429 | & 0.5634 | & (0.4423
wousing | 70 4| 70707 | 6072 (6] | 6864 (0] | 7153 (1] 7041 (5] | 7052 [3] | 70.50 [2] | 68.68 [8]
£ 03332 | D 08803 | £ 06372 £ 06450 f £ 041020 £ 0.75317 4+ (L6532 | £ 0.587T9 | £ L9810
9732 [3] | 96.93[5] | 96.52 [6] | 94.82 [7.5] | 98.92 [1][| 94.82 [7.5] | 9427 [9] | 97.33 [2] | 97.10 [4]
o + 0.2115 | = 04472 | £ (1.5131 + ().3141 + (1.3352 + (1.55064 + (0.3260 | &= 0.4424 | & (0.3156
_ 7541 [4) | 7583 3) | 7480 5] | 73.22[6) | 72.95[7) | 72.75 [8.5) | 72.75 [8.5] | 76.30 [1] | 76.00 [2]

australian _ _

4+ 05405 | £ 02345 | =0.4874 4+ 0E611 4+ 1206594 (02000 4 (L3001 04558 | £0.1544
b | 9625 (4] 9467 (6] | 9351 (8] | 0535 (5] [ 98.61[1]] 97.50 [2] | 96.50 [3] | 94.66 [7] | 9163 [9]
+ 02598 | £0.0875 | = 0.1131 02718 | = 0.1653 ]| == 0.2253 &+ (0.2260 | = 0.0811 | = L1815
s, | 852118 | 8636 (5] | 87.20 (3] | 8536 (7) | s48309] | 87.20 3] s7.20 [3] | 87.85 [1] | 85.70 (6]
+ 080633 | £ 050623 | = 04792 | £ 0.2821 4+ 0.5151 4+ 0.4679 4+ 0474 | £ 01704 § & (4618
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Vysledky porovnania mier

Databdza | VC-DRSA It Jif € el €t £* I “*
pal 63.86 [2) [69.52 M| 57.71 (8] | 60.23[7| 63.66[3]| 61.406]| 56.20 [9] | 63.01 [5] | 63.51 [4]
X+ 02665 )| £ 0.6876 ) £ 0.7091 + 04070 | £ 0.2763 | £ 0.4292 + 0.6052 | £ 0.3701 | £ 0.9079
[ T53OTTH| 525108] | 4424081 5099 (4] | 53.23[2) [ 4746 [6.5] | 4746 6.5] | 4887 [5] | 42.26 [9
4+ 023200 = 0.4260 | £ (0.8216 + 0.3161 + 0.2834 + (1.B265 + 08233 | £ 01525 | &= (L6525
W 57.19 [5) | 57.62[4] | 48.78 [7] | 5828 (2] s8.30 )| s58.08 [3]| 42.40 8] | 49.20 [6] | 41.00[9]
+ 04883 | £ 0.7517 | £ (L5363 4 0.6002 + ().5847 + (.4973 4+ 06084 | £ L5918 | &= (0.7467
_ 55.48 (3] | 63.57 [1] | 62.60 [2] | 54.70 [5.5] | 54.70 [5.5] | 54.70 [5.5] | 54.70 [5.5] | 52.40 [8] | 51.60 [9]
LEV 4+ 045062 ) £ 03228 || £+ (1.5894 4 0.6041 4+ 06015 £ 0.6065 £ 06042 | £ 0.5438 | £ 04034
oo | 7e4s(2 | 7as3(s] | 73278 | 7444 (7] 76.80 ]| 75.56 [4.5] | 75.56 [45] | 75.78 [3] | 70.64 [0
+ 1.0187 | = 0.6553 | &= (.4222 + 1.0493 + ().5812 + ().TU8R + (L8268 | = 0.G77 + (L6625
s | 2613 (25 [28.38 (1] 2008 (7| 1000 [8] [ 2613 [25] | 25.78 (5] | 26.04 [4] | 2219 6] | 1658 [9
4+ 05493 | = 0.8450 || £ (.6054 + 0.67H2 4+ .65TH + .55894 4+ 0.684d | £ 0778 | 4= (L8400
Priem.Por. 404 3.92 5.62 5.92 3.31 192 5.65 123 7.38
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Vysledky porovnania mier

Databdza | VC-DRSA It Jif € el €t £* I “*
pal 63.86 (2] | 69.52 (1) | 57.71 (8] | 60.23([7| 63.66[3]| 61.40(6]| 56.20 [9] | 63.00 [5] | 63.51 [4]
x 02665 | £ 0.6876 | £ 0.7091 + 04070 | £ 0.2763 | £ 0.4292 + 0.6052 | £ 0.3701 | £ 0.9079
| 5307 (1| s2510] | 4424081 5099 (4] | 53.23[2) [ 4746 [6.5] | 4746 6.5] | 4887 [5] | 42.26 [9
4 023200 | = 04260 | £ (08216 + 0.3161 + 0.2834 + (1.B265 + 08233 | £ 01525 | &= (L6525
W 5719 [5] | 57.62[4] | 48.78 [7] | 5828(2) | 58.30 1] 58.08 [3]| 42.40 8] | 49.20 [6] | 41.00[9]
+ 04883 | £ 0.7517 | £ (L5363 4 0.6002 + ().5847 + (.4973 4+ 06084 | £ L5918 | &= (0.7467
_ 55.48 (3] | 63.57 [1] | 62.60 [2] | 54.70 [5.5] | 54.70 [5.5] | 54.70 [5.5] | 54.70 [5.5] | 52.40 [8] | 51.60 [9]
LEV £ 045062 | £ 03228 | £ (1.5894 4 0.6041 4+ 06015 £ 0.6065 £ 06042 | £ 0.5438 | £ 04034
Coo | 764502 | 75s306] | 73278 | 7444(7)| 76.80 (1] | 75.56 [45] | 75.56 [45] | 75.78 [3] | 70.64 [0
+ 1.0187 | = 0.6553 | &= (.4222 + 1.0493 + ().5812 + ().TU8R + (L8268 | = 0.G77 + (L6625
ra | 2613(25] [ 2838 1] [ 2008 [7 | 1000 [8] [ 2613 [25] | 2578 [5] | 26.04 [4] | 2219 6] | 1658 [9
4+ 00493 | = 0.8450 | £ (L6054 + 0.67H2 4+ .65TH + .55894 4+ 0.684d | £ 0778 | 4= (L8400
Priem.Por. 404 3.92 5.62 5.92 3.31 192 5.65 123 7.38
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Vysledky porovnania mier

Poradové hodnotenie
W oo | &h i - Lad [l =2

BVCORA m w3 ne me met me mpu mpt

.
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Vysledky porovnania mier

Navrhované riesenie

Ostatné miery

Poradoveé hodnotenie

BVCORA m w3 ne me met me mpu mpt
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Daldie porovnavané algoritmy

e Naive Bayes - implementovany podla (John and Langley, 1995).

e SVM - Support Vector Machine z linearnym jadrom, implementovany podla

(Platt, 1998).

e RIPPER - klasifikator rozhodovacich pravidiel, implementovany podla (Cohen,
1995).

e C4.5 - klasifikator rozhodovacich stromov, implementovany podla (Quinlan,

1993).
e OLM - Ordinal Learning Model, implementovany podla (Ben-David, 1992).

e OSDL - Ordinal Stochastic Dominance Learner, implementovany podla (Lievens
et al., 2008). Algoritmus je vo verzii vyvazenej, ktora dosahuje lepsie vysledky na

nekonzistentnych tdajoch.
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Celkové vyhodnotenie

O -~ 3 N = M

Poradové hodnotenie
= e
BoW M=o D

=
Ln

BVCORA m v 83 ne me mel me mp
m /" mNBayes mSVM m RIPPER m (45 = OIM = OSDL
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Celkové vyhodnotenie

Navrhované riesenie

Ostatné algoritmy

O -~ 3 N = M

Poradové hodnotenie

BVCORA m v 83 ne me mel me mp
m /" mNBayes mSVM m RIPPER m (45 = OIM = OSDL
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Prinos prace

v Jednoduchy sposob identifikacie skupiny
problémovych pacientov

 Statisticky vyznamné zlepsenie kvality
rozhodovacich pravidiel (modelov)

v Zvysenie celkovej uspesnosti klasifikacie

v Navrh metodiky porovnavania mier neistoty
pre buduce vyskumy
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Dakujem za
pozornost



Dakujem za
pozornost



Dakujem za
pozornost



TIPStoC

Input: mnozina objektov univerzum U
miera neistoty A
Output: konzistentna mnozina objektov univerzum
Define: ® - mnozina nekonzistentnych objektov na odstranenie s {J
O; - mnozina nekonzistentnych objektov
Oy - mnozina hodndt uvazovanej miery neistoty Vo : ¢ € 6

- objekt s maximalnou neistotou ﬂéﬂ}ﬂ‘{@m( o)}
I
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TIPStoC

1: procedure TIPSTOC(U, A)

2. b=

3 O}, Oy := findInconsistent Object (U, A)

4. while ©; # () do

5: o := maxInconsistentObject(0;, O )

6: b :=dU{s}

7: Or:=0;— {0}

8: ©;, 0] := findInconsistentObject(O;, A)

9: end while
10: return U — ¢ > vracia konzistentni podmnozinmu univerzum

11: end procedure
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TIPStoC

1: procedure TIPSTOC(U, A)

2. b=

3 [©7,0u] := findlnconsistentObject (U, A) Pévodne vynechany krok

4. while ©; # () do

5: o := maxInconsistentObject(0;, O )

6: b :=dU{s}

7: Or:=0;— {0}

8: ©;, 0] := findInconsistentObject(O;, A)

9: end while
10: return U — ¢ > vracia konzistentni podmnozinmu univerzum

11: end procedure
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TIPStoC - findInconsistentObject()

Input: © - mnozina potencialne nekonzistentnych objektov,
A - zvolena miera neistoty,
Output: ©; - mnozina nekonzistentnych objektov,
O - mnozina hodnét mier neistoty Vi : ¢ € 6,
Define: o - objekt z mnoziny ©
© - pomocna premenna

A - uvazovana miera neistoty A(yp) = ma&{&_(w),ﬂﬂgﬂ)}
we
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1: function FINDINCONSISTENTOBJECT(O, A)

2: @1 = ﬂ._ @M = [“1
3: for all o € © do

4 if o € X, then

5: w:= A" (o)

6: else

T if o € X,, then
8: v = At (o)
0: else

10: v = Alo)
11: end if

12: end if

13: if © > 0 then

14: O :=0,;U{s}
15: O =0 U{p}
16: end if

17: end for

18:  return [0;,0,/]

19: end function

> 1 je najnizsia rozhodovacia trieda X

> n je najvyssia rozhodovacia trieda X

ppredg € X;, 1 =2,...,

> o je nekonzistentné
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1: function FINDINCONSISTENTOBJECT(O, A)

2: @1 = ﬂ._ @M = [“1
3: for all o € © do

4 if o € X, then

5: w:= A (o)

6: else

T: if o € X,, then
8: v := A" (o)
9: else

10: w:= Alo)
11: end if

12: end if

13: if © > 0 then

14: O :=0,;U{s}
15: O =0 U{p}
16: end if

17: end for

18: return (0,0 ]

19: end function

> 1 je najnizsia rozhodovacia trieda X

> n je najvyssia rozhodovacia trieda X

sprecg € X;,1=2,...,n—1

> o je nekonzistentné

Pévodne 7 podmienok IF
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