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Asociacni pravidla - vyuziti disjunkci

Data ,Traffic violations Maryland“
Charakteristiky ridice

Chyba ridice

Spatné pocasi

Vazna nehoda

Analyticka otazka ,Jaci fidici vykazuji velkou pravdépodobnost néjaké
chyby spojené s vdZnou nehodou?*
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Data , Traffic violations Maryland® (1)

Vznikla v rdmci studentského projektu tymu 13 v predmétu ,,Pokrocilé pristupy k dobyvani znalosti z
databazi“ v zimnim semestru 2018/119. Byly vyuZity zdroje

2015-2016 School Calendar. Montgomeryschoolsmd.org [online]. [vid. 2018-10-9]. Dostupné z:

https://www.montgomeryschoolsmd.org/uploadedFiles/0992.15 2015-16 SchoolCalendar%281%29.pdf

2016-2017 School Calendar. Montgomeryschoolsmd.org [online]. [vid. 2018-10-9]. Dostupné z:

https://www.montgomeryschoolsmd.org/uploadedFiles/calendar/0904.16 2016-

17 SchoolCalendar%20(FINAL).pdf

2017-2018 School Calendar. Montgomeryschoolsmd.org [online]. [vid. 2018-10-9]. Dostupné z:
https://www.montgomeryschoolsmd.org/uploadedFiles/calendar/0700.17 2017-18 SchoolCalendar.pdf

Business Park. Montgomerycountymd.qov [online]. [vid. 2018-10-9]. Dostupné z:
https://data.montgomerycountymd.gov/Business/Business-Parks/rkpg-nghx

Daily Summaries Location Details. Noaa.gov [online]. [vid. 2018-10-9]. Dostupné z:
https://www.ncdc.noaa.gov/cdo-web/datasets/GHCND/locations/FIPS:24031/detail

Enterprise Zones. Montgomerycountymd.gov [online]. [vid. 2018-10-9]. Dostupné z:
https://data.montgomerycountymd.gov/Business/Enterprise Zones/abxg-4hgk

Holidays. Excel-easy.com [online]. [vid. 2018-10-9]. Dostupné z: https://www.excel-
easy.com/examples/holidays.html

Traffic Violations. Data.qgov [online]. [vid. 2018-10-9]. Dostupné z: https://catalog.data.gov/dataset/traffic-
violations-56dda
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https://www.montgomeryschoolsmd.org/uploadedFiles/0992.15_2015-16_SchoolCalendar(1).pdf
https://www.montgomeryschoolsmd.org/uploadedFiles/calendar/0904.16_2016-17_SchoolCalendar (FINAL).pdf
https://www.montgomeryschoolsmd.org/uploadedFiles/calendar/0700.17_2017-18_SchoolCalendar.pdf
https://data.montgomerycountymd.gov/Business/Business-Parks/rkpg-nghx
https://www.ncdc.noaa.gov/cdo-web/datasets/GHCND/locations/FIPS:24031/detail
https://data.montgomerycountymd.gov/Business/Enterprise_Zones/a6xq-4hqk
https://www.excel-easy.com/examples/holidays.html
https://catalog.data.gov/dataset/traffic-violations-56dda

Data , Traffic violations Maryland® (2)

* Celkem se jednalo o 1 386 207 zaznamu o dopravnich prestupcich za obdobi 2012 az 2018,
kazdy zaznam obsahoval 35 dil¢ich udajl. Pro dalsi zpracovani byla vyuZzita data za roky 2016 a
2017. Krom toho byla vyuzita data o pocasi, statnich svatcich a néktera dalsi.

e Data byla studenty zpracovana a analyzovana pomoci systému LISp-Miner. Vzniklé atributy byly
rozdéleny do skupin dle nasledujiciho obrazku.
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* Pro demonstraci moznosti vyuziti disjunkci byla pouzita data za rok 2017. Byly pouzit dale
uvedené atributy.
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Data , Traffic violations Maryland® (3)

Pro demonstraci moznosti vyuziti disjunkci byla pouzita data za rok 2017 s atributy:

o Stat, Pohlavi a Rasa pro charakteristiku fidice. Na jejich zakladé jsou definovany
dil¢i cedenty Ridi¢ jako vhodné konjunkce.

o Alkohol, Pasy a Vinik/spoluvinik pro charakteristiku chovani fidi¢e. Na jejich
zakladé jsou definovany dil¢i cedenty Chyba fidice jako vhodné disjunkce.

o Umrti, Zranéni, a Majetkova_&koda pro charakteristiku nehody. Na jejich zakladé
jsou definovany diléi cedenty Vazna nehoda jako vhodné disjunkce.

o Mlha, Blesky, Dést_ snih, Krupobiti, a Vitr pro charakteristiku pocasi. Na jejich
zakladé jsou definovany dil&i cedenty Spatné pocasi jako vhodné disjunkce.

Je tfeba poznamenat, Zze data nejsou prosta chyb.

Asociacni pravidla | 5



Atribut Stat

Ridi¢ (1)

Uvedeno 12 nejfrekventovanéjsich statl USA, které zahrnuji 98,9 % radkd

Driver_State % | Frequency| Cummul. % | Cummul. Frequency
MD 89.9 % 176561 89.9 % 176561
DC 3.6 % 7072 93.5 % 183633
VA 3.2 % 6237 96.7 % 1839870
PA 0.9 % 951 97.2 % 190821
FL 0.4 % 715 97.59 % 191536
NY 0.3 % o278 97.8 % 192114
NC 0.3 % 214 98.1 % 192628
Wv 0.2 % 413 98.3 % 193041
CA 0.2 % 385 98.5 % 193426
NJ 0.2 % 318 98.6 % 193744
X 0.2 % 306 98.8 % 194050
GA 0.1 % 284 98.9 % 194334
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Zadani relevantnich dilCich cedentu
Ridi¢

Relevantni dil¢i cedenty Ridi¢ jsou charakteristiky Fidi¢e dané konjunkcemi
jednoho az tri literdlG Stat(*), Pohlavi(*), Rasa(*) kde * znaci jednu z kategorii
atributu.

Ridic Con, 1-3
» Stat (subset), 1-1 B, pos
» Pohlavi (subset), 1 -1 B, pos
» Rasa (subset), 1 -1 B, pos
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Alkohol

Pasy (ano = nezapnuté)

Vinik/spoluvinik

Chovani ridice

190383

190706

ano

179

ano

6021

ano

5698




Chyba ridice
| Alkohol | Vinispoluvinik | Pasy | Pocetiadki |

ano ano ano 13
ano ano ne 36
ano ne ano 17
ano ne ne 113
ne ano ano 628
ne ano ne 5021
ne ne ne 5363
ne ne ne 185213

Za chybu ridice povazujeme situaci, kdy plati disjunkce jednoho az tri literalt
Alkohol(ano), Vinik/spoluvinik(ano) a Pasy(ne).

To se tyka celkem 13 +36+ 17 + 113 + 628 + 5021 + 5363 = 11 191 radkd, tedy
5,7 % vsech dat.
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Zadani relevantnich dilCich cedentu
Chyba ridice

Chyba ridice Dis, 1-3
» Alkohol( ano) R, pos
» Pasy( ano) R, pos
» Vinik/spoluvinik( ano) R, pos

—Basic parameters
Name: Chyba Fidice

Min. length: 1 Max. length: 3 Literals boolean operation type:  Disjunction Edit |
Comment: -

—Options
Allow only a consecutive sequence of literals in cedent (only neighbouring literals): No l
Linked coefficients (all literals must have the same coefficient as in the first one): No

~Literals Settings

Underlying attribute Categories X-cat Coefficient type Length +/- B/R Class of equiv.

Pasy No One category pos Remaining -
Vinik/spoluvinik 2 No One category i pos Remaining -
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Spatné pocasi

Mlha | Blesky | Dést_snih | KrupoBiti | Vitr Pocet
ne ne ne ne ne 176869
ne ne ne ne ano 789
ne nhe ano nhe he 1254
ne ano ne he he 11802
ne ano ne ano ne 948

ano ne ne ne he 4742

Za Spatné pocasi povazujeme situaci, kdy plati disjunkce jednoho az péti
literald Mlha(ano), Blesky(ano), Dést_snih(ano), Krupobiti(ano) a Vitr(ano).
To se tyka celkem 789 + 1 254 + 11 802 + 948 + 4 742 = 19 535 radkd, tedy
9,9 % vsSech dat.



Zadani relevantnich dil¢ich cedentu

Spatné pocasi
» Blesky( ano)
» Dest_Snih( ano)
» Krupobiti( ano)
» Mlha( ano)

» Vitr( ano)

Spatné pocasi

Dis, 1-5

M

©
0
o

Basic parameters

Name: Spatné pocasi

Min. length: 1 Max. length: 5 Literals boolean operation type:  Disjunction
Comment: -

Options

Allow only a consecutive sequence of literals in cedent (only neighbouring literals): No

Linked coefficients (all literals must have the same coefficient as in the first one): No

Literals Settings
Underlying attribute

Dest_Snih
Krupobiti
Mlha

Vitr

Categories Coefficient type

No One category
No One category
No One category
No One category
AsOclacni praviaia i

NN NN
e

Length +/- B/R

pos Basic
pos Basic
pos Basic
pos Basic

Edit

Class of equiv.




Vazna nehoda

ano ano ano 0
ano ano nhe 0
ano he ano 0
ano ne ne 2561
ne ano ano 0
ne ano ne 4563
ne ne ano 33
ne ne ne 189247

Za vaznou nehodu povazujeme situaci, kdy plati disjunkce jednoho az tri literald
Zranéni(ano), Majetkova_gkoda(ano) a Umrti(ano).
To se tyka celkem 2561 + 4 563 + 33 =7 157 radku, tedy 3,6 % vsech dat.
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Zadani relevantnich dil¢ich cedentu
Vazna nehoda

Vazna nehoda Dis, 1-3
» Umrti( ano) R, pos
» Uraz( ano) R, pos
» Majetkova_skoda( ano) R, pos
———— e s L . A & Bl 5 . Ba _Ba . B B L S
—Basic parameters
Name: V&Zna nehoda
Min. length: 1 Max. length: 3 Literals boolean operation type:  Disjunction Edit
Comment: -
—Options
Allow only a consecutive sequence of literals in cedent (only neighbouring literals): No l
Linked coefficients (all literals must have the same coefficient as in the first one): No
~Literals Settings
Underlying attribute Categories X-cat Coefficient type Length +/- B/R Class of equiv.
P One categ pos Remaining - -
Uraz 2 No One category 1 pos Remaining -
Majetkové_Skoda 2 No One category 1 pos Remaining -
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Analytické otazka

Jaci ridici vykazuji velkou pravdépodobnost néjaké chyby
spojené s vaznou nehodou?
Ridi¢(?) — Chyba Fidi¢e(?) A Vazna nehoda(?)
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Zadani procedury 4ft-Miner

ANTECEDENT ‘ QUANTIEIERS

Ridi¢(?) — Chyba ridice(?) A Vazna nehoda(?)

Ridi&

» Stat (subset), 1-1

» Pohlavi (subset), 1 -1
» Rasa (subset), 1-1

Total length: 1-3

Task parameters

Handling of missing values:

Con,1-3 ~ |BASE p= 100 Abs.
B. pos AAD p=0.230

Generation information

Status: Solved, 71 run(s)
Mode: Standard

Pesimistic fill up

Asociacni pravidla |

SUCCEDENT
Chyba ridice Dis, 1-3 =«
» Alkohol( anog) R, pos
» Pasy( ano) R, pos
» Vinik/speluvinik( ano) R. pos
Vaina nehoda Dis, 1-3
» Umrti( ano) R, pos
» Uraz( ano) R, pos
» Majetkova_skoda( ano) R, pos
Total length: 1-6{2 -6}

CONDITION

17



Prehledny vystup

Uvedeno 12 pravidel s nejvyssi hodnotou AA-miry (= lift - 1)

Task run

Start: 17.1.2019 20:40:32 Total time: Oh Om 2s ‘

Number of verifications: 6664

Number of hypotheses: 113 Mode: Standard Add group ‘ ‘ ‘

Actual group of hypotheses: All hypotheses

Hypotheses in group: 113 Shown hypotheses: 113 Highlighted: 0
Nr. Id AAD Hypothesis
1 4 0.700 Stat(MD) & Pohlavi(//) & Rasa(H/SFANIC) >+< [Alkohol(ano) | Pasy(ano)] & Majetkova_skoda(ano)
2 2 0.690 Stat(MD) & Pohlavi(//) & Rasa(H/SPANIC) >+< [Alkohol(ane) | Pasy(ano)] & [Umrti(ano) | Majetkova_Skoda(ano)]
3 7N 0.661 Pohlavi(M) & Rasa(H/SFPANIC) >+< [Alkohol(zno) | Pasy(ano)] & Majetkova_skoda(sno)
4 69 0.651 Pohlavi(//) & Rasa(~/SPANIC) >+< [Alkohol(ano) | Pasy(ano)] & [Umrti(ano) | Majetkova_skoda(ano)]
S 46 0.543 Stat(MD) & Rasa(H/SFPANIC) >+< [Alkohol(ano) | Pasy(ano)] & Majetkova_skoda(ano)
6 44 0.534 Stat(MD) & Rasa(H/ISPANIC) >+< [Alkohol(anc) | Pasy(ano)] & [Umrti(ano) | Majetkova_sSkoda(arno)]
7 101 0.503 Rasa(AHISFPANIC) =+< [Alkohol(ano) | Pasy(ano)] & Majetkova_skoda(ano)
8 99 0.494 Rasa(HISPANIC) >+< [Alkchol(ano) | Pasy(ano)] & [Umrti(ano) | Majetkova_skoda(ano)]
9 16 0.486 Stat(MD) & Pohlavi(//) & Rasa(HISFANIC) >+< Pasy(ano) & Majetkova_skoda(ano)
10 14 0.477 Stat(MD) & Pohlavi(/f) & Rasa(H/ISPANIC) >+< Pasy(ano) & [Umrti(sn0) | Majetkova_3Skoda(sno)]
11 3 0.464 Stat(MD) & Pohlavi(//) & Rasa(HISPANIC) >+< [Alkohol(ane) | Pasy(ano)] & [Uraz(ano) | Majetkova_skoda(and)]
12 79 0.462 Pohlavi(M) & Rasa(H/ISFANIC) >+< Pasy(ano) & Majetkova_skoda(zno)

Viz priklad detailniho vystupu
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Priklad detailniho vystupu

Stét(MD) AN POhIaVi(M) AN Rasa(HISPANIC) ~0,69:193
(Alkohol(ano) v Pasy(ano)) A (Umrti(ano) v Majetkova_$koda(ano))

o Cetnost nehod pod vlivem alkoholu nebo s nezapnutymi pasy pfi kterych do3lo k amrti
nebo k majetkové Skodé je u fidicd - muzu hispanské rasy z Marylandu o 69 procent
vysSi, nez Cetnost takovych nehod v celych datech.

o Takovych nehod je u muzd hispanské rasy z Marylandu celkem 193.

Antecedent:  St&t(MD) & Pohlavi(M) & Rasa(HISPANIC)

Succedent:  [Alkohol(ano) | Pésy(ano)] & [Umrti(anc) | Majetkova_skoda(ano)] 1 9 3 1 9 3 _I_ 5 09
Condition:  (empty) — (1 + 0.69)
TEXT | DATA FREQUENCES | srolpTasie | rreaoiF | P | Bavg) 193 + 31 755 193 + 31755+ 509 + 163 947

Succedent —=Succedent

193
193+31 755

Konfidence = 0.006

et 163947
<>

Asociacni pravidla | 19



Modifikace zadani - konjunkce misto disjunkci

ANTECEDENT ‘ QUANTIEIERS ‘ SUCCEDENT

Ridic¢ Con,1-3 » |BASE p= 100 Abs. » | Chyba ridice Con,1-3 .
» Stat (subset), 1-1 B. pos AAD p=0.250 » Alkohol( ano) / R, pos
» Pohlavi (subset), 1 -1 B, pos » Pasy( ano) R, pos
» Rasa (subset), 1-1 B. pos _ | » Vinik/spoluvinik( ano) R, pos
Vazné nehody on,1-3
Generation information » Umrti( ano) R. pos
Status: Solved, 89 run(s) » Uraz( ano) R. pos
Mode: Standard » Majetkova_skoda( ano) R, pos

Vystup: 13 pravidel misto 113:

Hypotheses in group: 13 Shown hypotheses: 13 Highlighted: 0
Nr. Id AAD Hypothesis
1 1 0.486 Stat(M/D) & Pohlavi(M) & Rasa(HISFANIC) >+< Pasy(ano) & Majetkova_skoda(an0)
2 6 0.483 Stat(MD) & Rasa(HISFPANIC) >+< Pasy(ano) & Vinik/spoluvinik(zno) & Majetkova_skoda(ano) "
3 8 0.462 Pohlavi(/f) & Rasa(H/SFPANIC) »+< Pasy(ano) & Majetkova_skoda(ano)
4 12 0.449 Rasa(HISPANIC) >+< Pasy(ano) & Vinik/spoluvinik(ano) & Majetkova skoda(zno) «-
S 5 0.396 Stat(MD) & Rasa(HISFANIC) >+< Pasy(ano) & Majetkova_skoda(ano)
6 2 0.389 Stat(MD) & Pohlavi(M) & Rasa( HISPANIC) >+< Vinik/spoluvinik(ano) & Majetkova_skoda(ano)
7 11 0.366 Rasa(HISPANIC) >+< Pasy(ano) & Majetkova_skoda(ano)
8 9 0.345 Pohlavi(M) & Rasa(H/SFPANIC) >+< Vinik/spoluvinik(ano) & Majetkova_skoda(ano)
9 4 0.337 Stat(MD) & Pohlavi(M) & Rasa( WHITE) >+< Vinik/spoluvinik(ano) & Majetkova_skoda(ano)
10 7 0.313 Stat(MD) & Rasa(HISPANIC) >+< Vinik/spoluvinik(ano) & Majetkova_skoda(ano)
11 10 0.297 Pohlavi(/f) & Rasa(WHITE) >+< Vinik/spoluvinik(ano) & Majetkova_skoda(ano)
12 13 0.281 Rasa(H/SPANIC) =+< Vinik/spoluvinik(sno) & Majetkova_skoda(sno)
13 3 0.275 Stat(MD) & Pohlavi(//) & Rasa( WH/TE) >+< Vinik/spoluvinik(ano) & Uraz(ano)




Stét(MD) VAN Rasa(HISPANIC) ~0,69;193
Pasy(ano) A Vinik/spoluvinik(ano) A Majetkova_Skoda(ano))

Antecedent: Stat(MD) & Rasa(HISPANIC)
Succedent Pasy{anc) & Vinik/spoluvinik(ano) & Majetkova_skoda(anc)
Condition: (empty)
TEXT | DATA FREQUENCIES | 9-FOLD TABLE | FREQDIFF | FIE | BAYES

Succedent =Sy Cesdent

154026

Neni relevantni pro zadani s disjunkcemi
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Stét(MD) VAN Rasa(HISPANIC) ~0,69:675
[Pasy(ano) v Vinik/spoluvinik(ano)] A Majetkova_Skoda(ano))

Antacedent: StanMD) & Rasa(HISPAMIC)
Succedent: [Pasy(ano) | Vinik/spoluvinik{ano)] & Majetkova_skoda{ana)

Condition: [(smpty)
TEXT | DATA FREQUENCIES | 9-FOLD TABLE | FREQDIFF | PIE | BAYES |

Sy adan ~SL Cadlent

675 675+1728
675141450 —110-31) 65147450 +1 728 +152551

152551
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Poznamky ke strukture vysledku

Pri pouziti disjunkci nalezeno 113 pravidel, nejvyssi hodnota AAD = 0.70

Pri pouziti konjunkci nalezeno 13 pravidel, nejvyssi hodnota AAD = 0.486
(devaté pravidlo mezi pravidly pro disjunkce)

Kazdé pravidlo nalezené pro konjunkce nemusi byt ve vystupu pro disjunkce,
viz Sipky na predchozim slide (tato pravidla nejsou relevantni)
Il(

Treba pecliva interpretace, vyskyt ,hroznt pribuznych pravide
pro disjunkce, ale disjunkce poskytuji vice informaci

ve vystupu

Nejvyssi hodnota konfidence u pravidel pro disjunkce = 0.026
Ne vSechna pravidla se tykaji jenom Marylandu nebo Hispancl - viz priklady

AAD Hypothesis

0.301 Stat(V4) & Pohlavi(//) >+< [Alkohol(ano) | Vinik/spoluvinik(ano)] & [Uraz(ano) | Majetkova Skoda(ano)]
0.301 Stat(V4) & Pohlavi(//) >+< Vinik/spoluvinik(ano) & [Umrti(ano) | Uraz(ano) | Majetkova_Skoda(ano)]
0.299 Stat(VA4) >+< Vinik/spoluvinik(ano) & [Uraz(ano) | Majetkova_sSkoda(ano)]

Pohlavi(//) & Rasa( WHITE) >+< Vinik/spoluvinik(zno) & Majetkova_skoda(ano)
Pohlavi(//) & Rasa( WHITE) >+< Vinik/spoluvinik(ano) & [Umrti(ano) | Majetkova_skoda(ano)]
0.295 Pohlavi(M/) & Rasa( WHITE) >+< [Alkohol(ano) | Vinik/spoluvinik(sno)] & Majetkova_skoda(sno)
(M) ( )

0.295 Pohlavi(//) & Rasa(WHITE) >+< [Alkohol(ane) | Vinik/spoluvinik(sn0)] & [Umrti(ano) | Majetkova_skoda(ano)]



