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9MWANBIN19AMYBY A (Data Science) Feriasiununiugaaqiin uaznd
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arnaAnyBsinluewian Taft CRISP-DM Winnszuannianantunisdmvinmilesanya
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W3B Cross Industry Standard Process for Data Mining WanunZulud a.a. 1996 Tagaanu
saulav09 3 USEMAD Daimler Chrysler, SPSS uaz NCR U32naunag 6 TUAaunan (aun
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638,455 319113 Bailiumeyaiifdonnnnuazyinindunew
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KAATIENLEYA (AVIIN19IUTIU5INBYRaINAL 57 kaggle.com 97n%w

azyN199999aa U BY AT (AYIIN1939099HNT [ IRBAAIINGNABIZEILBYR UAY

f919t001BYABNTYINTIN Az lmvagaaHmEesiuansdeneoyautsaa Nl oy

N1FATIEN

€« C & kagglecom/dstassts * =@
= kaggle Q search signin
® Home

TP  Compete

_— Datasets + New Dataset

Find and use datasets or complete tasks. Learn more.

<> Notebooks

El Discuss

o o Help us better understand COVID-19

: More

There is a large body of research and data around COVID-19. Help the global community
better understand the disease by getting involved on Kaggle.

Get Started View Contributions

Q [rr Open Tasks

PUBLIC Sertby:  Hottest What is known about transmissi...
— missions - In C 9 Open Resear...

@ COVID-19 Open Research Dataset Challenge (CORD-19) ~ [5302

AT 3.1 30T kaggle.com

F9rYRDTYINTTH H9199U 638,455 918119 318N USLNBUAY 24 UBAYS
Jan vayanan g evUsenaundy Ussiandaund 4 Ussianenysgyinesy iemge el

N2/ 8195 e

Excel

database -

Insert  Pagelayout  Formulas  Data  Review  View Help Q) Tell mewhat youwant to do

o, o Tahoma vl 2 Wrap Text General v B [ &= Bx [T 3 Autosum + A
O = <2 o | Conditional Fgg as cg\ \Ein E‘ag F%t - sZa;Y& rfa)&
~ ¥ Format Painter Flo|Ee erge & Center = T ting- Tble- Sylse | e e . Clear~ Fiter - Select~

Clipboard ] Font [ Alignment ] Number ] tyles cells Editing ~

X88 - S || FBI v

A B c D E F G H 1 J K L M N (0] P Q R -
1 |Record ID Agency CoAgency NzAgency Ty City State  Year Month  Incdent Crime Typ Crime Solv Victim Sex Victim Age Victim Raci Victim Ethr Perpetrato Perpetrato Perpetrato Pe!
2 1 AK00101  Anchorage Municipal P Anchorage Alaska 1980 January 1 Murder or Yes Male 14 Native Am Unknown Male 15 Native Am U
3 2 AK00101  Anchorage Municipal P Anchorage Alaska 1980 March 1 Murder or Yes Male 43 White Unknown Male 42 White Ui
4 3 AK00101  Anchorage Municipal P Anchorage Alaska 1980 March 2 Murder or No Female 30 Native Am Unknown  Unknown 0 Unknown U
5 4 AK00101  Anchorage Municipal P Anchorage Alaska 1980 Apri 1 Murder or Yes Male 43 White Unknown Male 42 White Ui
6 5 AK00101  Anchorage Municipal P Anchorage Alaska 1980 Apri 2 Murder or No Female 30 Native Am Unknown  Unknown 0 Unknown U
7 6 AK00101 Anchorage Municipal P Anchorage Alaska 1980 May 1 Murder or Yes Male 30 White Unknown Male 36 White Ui
8 7 AK00101  Anchorage Municipal P Anchorage Alaska 1980 May 2 Murder or Yes Female 42 Native Am Unknown  Male 27 Black Ui
9 8 AK00101  Anchorage Municipal P Anchorage Alaska 1980 June 1 Murder or Yes Female 99 White Unknown Male 35 White Ui
10 9 AK00101  Anchorage Municipal PAnchorage Alaska 1980 June 2 Murder or No Male 32 White Unknown  Unknown 0 Unknown U
11 10 AK00101 Anchorage Municipal P Anchorage Alaska 1980 June 3 Murder or Yes Male 38 White Unknown Male 40 Unknown Ui
12 11 AK00101  Anchorage Municipal P Anchorage Alaska 1980 July 1 Murder or No Male 36 Native Am Unknown  Unknown 0 Unknown U
13 12 AK00101 Anchorage Municipal P Anchorage Alaska 1980 July 2 Murder or Yes Male 20 White Unknown Male 49 White Ui
14 13 AK00101  Anchorage Municipal P Anchorage Alaska 1980 July 3 Murder or Yes Female 36 Black Unknown  Male 39 Black Ui
15 14 AK00101  Anchorage Municipal P Anchorage Alaska 1980 August 1 Murder or Yes Male 20 Native Am Unknown Male 49 White U
16 15 AK00101  Anchorage Municipal P Anchorage Alaska 1980 August 2 Murder or No Male 48 White Unknown  Unknown 0 Unknown U
17 16 AK00101  Anchorage Municipal P Anchorage Alaska 1980 August 3 Murder or Yes Male 31 Black Unknown  Female 29 Black U
18 17 AK00101  Anchorage Municipal P Anchorage Alaska 1980 December 1 Murder or Yes Male 16 Unknown Unknown Male 19 Unknown U
19 18 AK00103 Juneau  Municipal Pluneau  Alaska 1980 November 1 Murder or Yes Male 33 Native Am Unknown Male 23 Native Am U
20 19 AK00106 Nome Municipal PNome Alaska 1980 June 1 Murder or Yes Male 27 Native Am Unknown Male 33 Native Am U
21 20 AK00113  Bethel Municipal PBethel Alaska 1980 February 1 Murder or Yes Male 33 Native Am Unknown Male 35 Native Am U
22 21 AK00118 North Slop: County PolNorth Slop: Alaska 1980 August 1 Murder or Yes Female 31 Unknown Unknown Male 29 Unknown U
23 22 AK00118 North Slap: County PolNorth Slop: Alaska 1980 August 1 Murder or Yes Male 21 Unknown Unknown Male 29 Unknown U

249 23 AK00118 North Slop: County PolNorth Slop: Alaska 1980 June 1 Murder or Yes Male 60 Unknown Unknown Male 26 Unknown Un -
database [©] [l O

2] ] 1 + 100
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3.1.3.1 ¥innn9Andenaeya (Data Selection) ABNITAALABNYBY AT
wrnzaiaunlr unsRes s neya
SIQ g Y ° o A v A
HAlmTenreyavinnsAndenyayalaad a.a.a. alsan Tranuy

#1798 N3 RAN3 040 wAZYIINT3 Data Cleaning 283A31E9 WNN9RIANTIND 2011-2013

v

Vv o ! ‘:I 1 ° Vv - A ° A &
Tnausneeyapanuazinaauiindduwesnmmasenizasyaisndnlunisimszmiu

o an [ 2] o !
AINTIN 37UIN 9 WBANTUIN TﬂLLﬂ Uszinndiaun 4 ﬂiZLﬂW’ﬂ’WﬁfQﬁﬂiiN INFILAER N9

v I
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fuoyn 1 - Excel

Pageloyout  Formules  Data  Review  View  Help Q) Tellme what you want to do

S % cut Tahoma vt VA K| T== ® PWepTet General V2 = = B | = 3x [T | ZAutosum - Ay
pEE gy - BIU- ./ H- A === == EMegead P s [ ® (una\ Fur:;ta; (‘e\,\ E‘in [ES‘E(E F%!t gl szm& Ffd)&
- ¥ Format Painter =Tl= e | S =5= == Bt 28 Fomatting Tabler Stylest | - - - Clear - Filter~ Select +
Clipbeard ] Fant ] Alignment. =l Number =] styles Cells Editing ~
N23 e S v
A B C D E F G H I ] K L -
1 szindiuny bl dszavardannssy | wwamia nsuasiiuvasmiia wianszvihAa msuzviiugnszvivéie 2138 unastiuin
2 Agency Type Year Crime Type Victim Sex Victim Race Perpetrator Sex Perpetrator Race ‘Weapon Record Source
3 |Municipal Police 2011 Manslaughter by Ne¢ Female White Male White: Drugs FBL
4 |Municipal Police 2011 Murder or Manslaugh Male Whice Male White Gun FBL
5 |Municipal Police 2011 Murder or Manslaugh Male White Male White Gun FBL
6 |Municipal Police 2011 Murder or Manslaugh Male White Male White Gun FBL
7 |Municipal Police 2011 Murder or Manslaugh Male Black Unknown Unknown Drugs FBL
8 |Municpal Police 2011 Murder or Manslaugh Female Black Unknown Unknown Gun FBI
9 |Municpal Police 2011 Murder or Manslaugh Male Asian/Pacific Islander Male Black Drugs FBI
10 |Municipal Police 2011 Murder or Manslaugk Female White Unknown Unknown Fire FBI
11 |Municipal Police 2011 Murder or Manslaugk Male Asian/Pacific Islander Unknown Unknown Fire FBI
12 |Municipal Police 2011 Murder or Manslaugk Male White Unknown Unknown Gun FBI
13 |Municipal Police 2011 Murder or Manslaugk Female White Male White Fire FBI
14 |Municipal Police 2011 Murder or Manslaugk Male White Female White Drugs FBI
15 |Municipal Police 2011 Murder or Manslaugk Male Black Unknown Unknown Fire FBL
16 |Municipal Police 2011 Murder or Manslaugk Female Unknown Unknown Unknown Fire FBL
17 |Municipal Police 2011 Murder or Manslaugh Female Unknown Unknown Unknown Gun FBL
18 |Municipal Police 2011 Murder or Manslaugh Male Unknown Unknowin Unknown Fire FBL
19 |Municipal Police 2011 Murder or Manslaugh Male White Male White Gun FOIA
20 |Municipal Police 2011 Murder or Manslaugh Male White Male White Fire FOIA
21 |Municipal Police 2011 Murder or Manslaugh Male White Female White Drugs FOIA
22 |Municipal Police 2011 Murder or Manslaugh Female Black Male Black Fire FOIA
23 |Municipal Police 2011 Murder or Manslaugk Male Black Male Black Fire FBI
24 | County Police 2011 Murder or Manslaugk Female Black Male Black Fire FBI -
Sheet! | sheetz | (¥ < v
Y om om - ] + 100

NN 3.3 YBYATILITUAITHIANTTH

3.1.3.2 ¥I1N19NANNT89284A (Data Cleaning) ABNTFYINANINAYEIAYBYA
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® Agency Type(Uszinndiauns) 898 7 inwauey #AAI1EH

WUQAIAAA Regional Police(fN9297899) A Tribal Police(5i1929LW) 2 AR DN

1 k4 v
[

2 euag NI IHINANSY 37 519N19 A9YINNITALTAN AR

D E F G H
Agency |-T| City - |State |~ Year |~ Montt
Municipz 2] SortAtoZ a
Municipz ZI| SortZtoA k
Municipz k

- Sort by Color 3
Municipz i
Mumcipz Y>\ LClear Filter From "Agency Type"
Municipz »
Mumqu Text Filters 4
Municipz
Municipz Search L
Municipz | v (Select All)
Municipz County Police
Municipz Municipal Police
Municipz Regional Police
Municipz Sheriff s
Municipz Special Police 5
Municipz State Police <
Municipz Tribal Police r
Municipz i
Municipz
Municipz Cancel J
County . il
County PolMorth Slop: Alaska 1980 Auqus

AN 3.4 N19AUT19NT1988 Agency Type(UTetnvifiauyii)

v
A o

o Year(d) 2ayavianuaiinsund 1980-2014 gAlAT1IENNLIN

o/

ARLABNBEENNILAANNA 3 O Aadl 2011-2013 A9l

G H I J k
Year |*/Month |v|Incident = Crime T * | Crime
g 19 El Sort Smallest to Largest

19 El Sort Largest to Smallest

19

19 Sort by Color 3
19

19 »
13 Mumber Filters 3
19 Search yol
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19 (12009

19 200
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19 Cancel
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® Weapon(8195) 91811987195 14 579119 Bel91uIue198

44,199 518119 F9¥IN1988N819870NII8NIMAN 3 918N AB Drugs(Eanfin)

o/

Fire(TW) Gun(ils) mﬁ/

ans |7

Weapon %] SortAtoZ
Drugs Il sotZtoa
Gun
Gun
Gun
Drugs
Gun
Drugs
Fire Search e
Fire [+ (Select All)
Gun :
Fire
Drugs
Fire
Fire
Gun
Fire
Gun
Fire
Drugs Cancel

Fire

AT 3.6 NNTALSIENT9LDE Weopon(mfgﬁ)

Sort by Color 3

Text Filters 3

3.1.4 §9NULULIIAEY (Modeling) AUABUNITNINAMUUNNATIAFNANT WATaTf
WBN1931ATzNTeya tnaau1salEwAiadEn19mns o 817 n139uun (Classification)
ANTUWLNNAN (Clustering) WAZNNTNTNAHANIUE (Association rule)

P P 1% v P o
f{ifJLﬂi’wﬂﬂﬂ?}@lﬂ@qmﬁqmﬂﬂﬂﬁjﬂﬂfmL‘Vlﬂuﬂ‘ﬂ’Nﬂ’Wl'ﬁNuuﬂ LUUNTTYTILUN

Uszinneeya (Classification) Tosnistslunanissnanlausumisly (Decision Tree) Fali

3 Aiy o ¥ dl ET ¥ o dl a dl % dl ¥ o A ¥ ¥
dumsuilargniantnienlndmeuisafige Tnelalusunsuilninmileasya aagn
¥ Ao A o &
ﬂS;IJ@‘VlﬂﬂL@’ﬂﬂ Nias
A B (C D E F

2 Agency Type Year Crime Type Victim Sex  Perpetrator Sex Weapon
3 |Municipal Police 2011 Manslaughter by Ne¢Femnale Male Drugs

4 Municipal Police 2011 Murder or Manslaugk Male Male Gun

5 |Municipal Police 2011 Murder or Manslaugh Male Male Gun

6 Municipal Police 2011 Murder or Manslaugk Male Male Gun

7 |Municipal Police 2011 Murder or Manslaugk Male Unknown Drugs

8 Municipal Police 2011 Murder or Manslaugk Female Unknown Gun

9 Municipal Police 2011 Murder or Manslaugh Male Male Drugs

10 |Municipal Police 2011 Murder or Manslaugk Female Unknown Fire

11 |Municipal Police 2011 Murder or Manslaugh Male Unknown Fire

12 |Municipal Police 2011 Murder or Manslaugk Male Unknown Gun

13 |Municipal Police 2011 Murder or Manslaugk Female Male Fire

14 |Municipal Police 2011 Murder or Manslaugk Male Female Drugs

15 |Municipal Police 2011 Murder or Manslaugh Male Unknown Fire

16 |Municipal Police 2011 Murder or Manslaugh Female Unknown Fire

17 |Municipal Police 2011 Murder or Manslaugk Female Unknown Gun

18 |Municipal Police 2011 Murder or Manslaugh Male Unknown Fire

19 |Municipal Police 2011 Murder or Manslaugh Male Male Gun

20 |Municipal Police 2011 Murder or Manslaugh Male Male Fire

21 |Municipal Police 2011 Murder or Manslaugh Male Female Drugs

22 |Municipal Police 2011 Murder or Manslaugh Female Male Fire

23 |Municipal Police 2011 Murder or Manslaugh Male Male Fire

24 | County Police 2011 Murder or Manslaugh Female Male Fire

25 |Municipal Police 2011 Murder or Manslaugh Male Male Gun

Sheet1 -'-i-'w

[ = |

4 v 4 - <
NNA 3.7 gDy AN ARNDNNIILATIZNIDYA



° A

9n5UnNT Uszneunay 6 uaavizdon Ao

® Agency Type(aztavidiauviu) Usenaumay 4 AN Ao County Police,

Municipal Police, Special Police, Special Police
e vear(@) Usznausas 3 an As 02011 02012 92013

® Crime Type(aetAna1¥y1n3498) U9znaumqg 2 A1 A8 Murder or

Manslaughter, Manslaughter by Negligence
® Victim SeX(L‘WﬂL‘V@I@) U5enauniy 2 ﬂl’l Aim Male, Female

® Perpetrator Sex(\WAK N5LYINAA) Usznaumae 3 A1 Ae Male, Female,

Unknown

® Weapon(81q8) Usznaumdg 3 A1 A® Drugs, Fire, Gun

L4

¥ .. o oA PN A o o o
ﬂqﬁﬂﬁfl\ﬁiﬂ LA Decision Tree 921NN TAALABNLARNYVITUARNVIHAITHANNRTNU

A d?/ [ 5% & & aa i
ﬂ@’]ﬂﬂ’]ﬂi’]ZE@?IHN’]L‘]jHIViHﬂUuq@?IﬂQ Tree (root node) NAIFINUUNTLHTILBANTLIA

V"Edi "E o o ¢ aa X nyuv A a ! . .
RISl GT UNTTUTIATTHANNNRTYBILBAVIIUINKWILLARNTITA VTL9RI1T1 InformOtlon Gain

o o/

(IG) AR iR INaNNTTAIE

IG (parent, child) = entropy(parent) — [p(c1) x entropy(c1) + p(c2) x entropy(c2) + ...]

Tﬂﬁﬁ entropy(c1) = —p(c1) log p(c1) wag p(c2) Fia ﬁlflmmﬁwuﬁuﬂm cl

msfnmMAusazeavidonieufuasaianiuesvstanfidan 16 mﬂﬁ'qmmlﬁu
Root 789 Decision tree fiud1uanaayaviavnunlnslanadns iiu Perpetrator Sex(ne
Z\Tﬂﬁ:ﬁﬁﬁﬂﬁ) 18 uazAedd AT
1) A G 2euesvidion Agency Type(éff;Lmuwﬁfmmu) @'m?jymj@
AHTOFHIIAT |G TARSE
entropy(parent) = -p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)
= -[0.53 x l0g5(0.53) + 0.19 x 10g,(0.19) + 0.28 x
l0g,(0.28)]

-[0.53 x -0.92 + 0.19 x -2.40 + 0.28 x -1.84]

-[0.49 + 0.46 + 0.52]



1.47

entropy(County Police) = p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)
= -[0.76 x 109,(0.76) + 0.08 x l0g,(0.08) + 0.16
x 10g5(0.16)]
= -[0.76 x -0.40 + 0.08 x -0.64 + 0.16 x -2.64]
= -[0.30 + 0.05 + 0.42]
=0.77
entropy(Municipal Police) = p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)
= -[0.52 x 10gy(0.52) + 0.19 x logy(0.19) +
0.30 x log,(0.30)]
= -[0.52 x -0.94 + 0.19 x -2.40 + 0.30 x
-1.74]
= -[0.49 + 0.46 + 0.52]
= 1.47
entropy(Special Police) = p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)
= -[0.25 x 10g,(0.25) + 0.25 x l0g,(0.25) + 0.50
x 10g,(0.50)]
= -[0.25 x -2 + 0.25 x -2 + 0.50 x -1]
= -[0.50 + 0.50 + 0.50]
1.50

entropy(State Police) = p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)
= -[0.69 x 10g,(0.69) + 0.25 x log,(0.25) + 0.06
x 10g,(0.06)]
= -[0.69 x -0.53 + 0.25 x -2 + 0.06 x -4.06]



= -[0.37 + 0.50 + 0.24]
=11
|G (parent, child) = entropy(parent) — [p(County Police) x entropy(County
Police) + p(Municipal Police) x entropy(Municipal Police) + p(Special Police) x entropy(Special
Police) + p(State Police) x entropy(State Police)]
= 1.47 - [0.04 x 0.77 + 0.90 x 1.47 + 0.01 x 1.50
+0.06 x 1.11]
= 1.47 - [0.03 + 1.32 + 0.02 + 0.07]
=147 -1.44
=0.03
2) fuanuen IG Fpsuasviatian Yeor(t) mﬂﬂymjammmﬁﬁmmm 16 Tnsail
entropy(parent) = -p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)
= -[0.53 x 10g,(0.53) + 0.19 x l0g,(0.19) + 0.28 x
log,(0.28)]
= -[0.53 x -0.92 + 0.19 x -2.40 + 0.28 x -1.84]
-[0.49 + 0.46 + 0.52]

1.47

entropy(2011) -p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)

= -[0.55 x l0g,(0.55) + 0.15 x log,(0.15) + 0.30 x
l0g,(0.30)]

= -[0.55 x -0.86 + 0.15 x -2.74 + 0.30 x -1.74]

= -[0.47 + 0.41 + 0.52]

1.40

entropy(2012) = -p(Male) x log, p(Male) + p(Female) x log,

p(Female) + p(Unknown) x log, p(Unknown)



= -[0.53 x l0g,(0.53) + 0.20 x log,(0.20) + 0.28 x
l0g,(0.28)]
-]0.53 x -0.92 + 0.20 x -2.32 + 0.28 x -1.84]

-[0.49 + 0.46 + 0.52]

1.47

entropy(2013) = -p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)
= -[0.53 x 10g,(0.53) + 0.20 x log,(0.20) + 0.27 x
l0g,(0.27)]
-[0.53 x 0.92 + 0.20 x -2.32 + 0.28 x -1.89]

-[0.49 + 0.46 + 0.53]

1.48

IG (parent, child) entropy(parent) — [p(2011) x entropy(2011) + p(2012)
x entropy(2012) + p(2013) x entropy(2013)]
=147 -[0.28 x 1.40 + 0.34 x 1.47 + 0.38 x 1.48]
= 1.47 - [0.39 + 0.50 + 0.56]
=147 - 145
=0.02
3) Fua04An 1G 2auann3dan Crime Type(U3stnnantey1ngaN) mﬂﬂ/mj@
AHTOFHIAT G TARSE
entropy(parent) = -p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)
= -[0.53 x 1095(0.53) + 0.19 x l0g,(0.19) + 0.28 x
log,(0.28)]
= -[0.53 x -0.92 + 0.19 x -2.40 + 0.28 x -1.84]
= -[0.49 + 0.46 + 0.52]

=147



entropy(Murder or Manslaughter) = -p(Male) x log, p(Male) + p(Female) x
log, p(Female) + p(Unknown) x log, p(Unknown)
= -[0.54 x 10g,(0.54) + 0.16 x log,(0.16) + 0.30 x
l0g,(0.30)]
= -[0.54 x -0.89 + 0.16 x -2.64 + 0.30 x -1.74]
= -[0.48 + 0.42 + 0.52]
=142
entropy(Manslaughter by Negligence)= -p(Male) x log, p(Male) + p(Female)

x log, p(Female) + p(Unknown) x log, p(Unknown)

-[0.45 x 10gy(0.45) + 0.51 x 10g,(0.51) + 0.04 x
l0g,(0.04)]
-[0.45 x -1.15 + 0.51 x -0.97 + 0.04 x -4.64]

-[0.52 + 0.49 + 0.19]
1.20

IG (parent, child) entropy(parent) — [p(Murder or Manslaughter) x

entropy(Murder or Manslaughter) + p(Manslaughter by Negligence) x entropy(Manslaughter
by Negligence)]
= 1.47 - [0.91 x 1.42 + 0.09 x 1.20]
= 1.47 - [1.29 + 0.11]
= 1.47 - 1.40
= 0.07
4) ﬁﬁmméﬁ IG ﬂﬂﬁLLﬂ@“ﬂ%‘ﬁf}Gﬁ Victim SeX(LWﬂ‘?.IﬂQL‘M?_Izﬂ) @Wﬂ{ljﬂﬁdﬂﬂ’m’ﬁﬂ
Fvanimn 1G Tagiafl
entropy(parent) = -p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)
= -[0.53 x 109,(0.53) + 0.19 x l0g,(0.19) + 0.28 x
l0g,(0.28)]
= -[0.53 x -0.92 + 0.19 x -2.40 + 0.28 x -1.84]



= -[0.49 + 0.46 + 0.52]

1.47

entropy(Male) = -p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)

-[0.51 x logy(0.51) + 0.17 x log,(0.17) + 0.32 x

l0g,(0.32)]
-[0.51 x =0.97 + 0.17 x =2.56 + 0.32 x -1.64]

-[0.49 + 0.44 + 0.52]

1.45

entropy(Female) = -p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)
= -[0.59 x 10g,(0.59) + 0.22 x l0g,(0.22) + 0.19 x
log,(0.19)]
= -[0.59 x -0.76 + 0.22 x -2.18 + 0.19 x -2.40]
= -[0.45 + 0.48 + 0.46]

1.39
|G(parent, child)

entropy(parent) — [p(Male) x entropy(Male) +

p(Female) x entropy(Female)]

1.47 — [0.71 x 1.45 + 0.29 x 1.39]
= 1.47 - [1.03 + 0.40]
=147 -1.43
=0.04
5) ATWa04An IG B9uBaYEdan Weapon(817%) mﬂ?jymjammfmﬁﬂmméﬁ IG
Tnsaid
entropy(parent) = -p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)

= -[0.53 x 10g,(0.53) + 0.19 x log,(0.19) + 0.28 x
log,(0.28)]



= -[0.53 x -0.92 + 0.19 x -2.40 + 0.28 x -1.84]
= -[0.49 + 0.46 + 0.52]
1.47

entropy(Drugs) = -p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)
= -[0.52 x l0gy(0.52) + 0.29 x log,(0.29) + 0.19 x
l0g,(0.19)]
= -[0.52 x -0.94 + 0.29 x -1.79 + 0.19 x -2.40]
= -[0.49 + 0.52 + 0.46]
1.47

entropy(Fire) = -p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)
= -[0.51 x l0ogy(0.51) + 0.20 x l0g,(0.20) + 0.29 x
log,(0.29)]
= -[0.51 x -0.97 + 0.20 x -2.32 + 0.29 x -2.06]
= -[0.49 + 0.46 + 0.60]

1.55

entropy(Gun) = -p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)

~[0.56 x l0g,(0.56) + 0.10 x log,(0.10) + 0.34 x

log,(0.34)]
_[0.56 x ~0.84 + 0.10 x -3.32 + 0.34 x —1.56]

-[0.47 + 0.33 + 0.53]

1.33

|G(parent, child)

entropy(parent) — [p(Drugs) x entropy(Drugs) +
p(Fire) x entropy(Fire) + p(Gun) x entropy(Gun)]
=147 -[0.29 x 1.47 + 0.33 x 1.55 + 0.39 x 1.33]
= 1.47 - [0.43 + 0.51 + 0.52]



= 147 - 1.46
= 0.01

o ' a s ' ! aa i .
FINNITATUIUAT IG VIV ALBAVITUIANUITAN IG 223LBANTUIR Crime

¥
o o

Type(U£LANa1wy1n3H) ﬁhﬂmﬂﬁ'qm (0.07) FeiuGaAanuannaian Crime Type
Funniuliun Root uazazmawinnIsuanfieann Tnua root @@ﬂfﬂwgﬂgﬂsfuum:fmm
franaFaBUREat A9inn1sass e luszduda [Uassuanvadan Crime Type
n1aATUAnIATUAATLEANE DR InaA U7 2 Fudiuantoyavannnlaely
NRAWSLT Perpetrator Sex(LWﬂ&;ﬂ‘jzﬁ’wﬁﬂ)
1) FHItHAN 1G 209uaAYET9R Crime Type(UssinnNazayInTas) uas Agency
Type(@f’]meﬁlifJEmu) 2899 Murder or Manslaughter mﬂ?jmj@mm‘mﬁqmméﬂ IG Té/ﬁqfl/
entropy (parent) = -p(Male) x log, p(Male) + p(Female) x log,

p(Female) + p(Unknown) x log, p(Unknown)

—-[0.54 x l0g,(0.54) + 0.16 x l0gy(0.16) + 0.30 x
log,(0.30)]
_[0.54 x ~0.89 + 0.16 x -2.64 + 0.30 x ~1.74]

-[0.48 + 0.42 + 0.52]

1.42

entropy(County Police) = p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)
= -[0.83 x 109,(0.83) + 0.00 x l0og,(0.00) + 0.17 x
l0g,(0.17)]
-[0.83 x -0.27 + 0.00 x -0 + 0.17 x -2.56]

-[0.22 + O + 0.44]

= 0.66
entropy(Municipal Police) = p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)
= -[0.52 x l0gy(0.52) + 0.16 x logy(0.16) +
0.32 x 10g,(0.32)]



= -[0.52 x -0.94 + 0.16 x -2.64 + 0.32 x
-1.64]
= -[0.49 + 0.42 + 0.52]
=143
entropy(Special Police) = p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)
= -[0.25 x 10g,(0.25) + 0.25 x 10g,(0.25) + 0.50
x 10g,(0.50)]
=-[0.25 x -2 + 0.25 x -2 + 0.50 x -1]
-[0.50 + 0.50 + 0.50]

1.50

entropy(State Police) p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)

= -[0.74 x logy(0.74) + 0.21 x log,(0.21) + 0.06 x
log,(0.06)]

= -[0.74 x -0.43 + 0.21 x -2.25 + 0.06 x -4.06]

= -[0.32 + 0.47 + 0.24]

=103

|G (parent, child) = entropy(parent) — [p(County Police) x entropy(County

Police) + p(Municipal Police) x entropy(Municipal Police) + p(Special Police) x entropy(Special
Police) + p(State Police) x entropy(State Police)]

= 1.42 - [0.03 x 0.66 + 0.90 x 1.43 + 0.01 x 1.50
+ 0.06 x 1.03]

=1.42 - [0.02 + 1.29 + 0.02 + 0.06

=1.42 - 1.39

=0.03



11) Awanen 1G 2e9uesviadan Crime Type(Usznnansy1n99u) Wag

Agency Type(ﬁQLquﬁﬁQﬂdﬂu) 289 Manslaughter by Negligence "V’mﬂymjﬂﬂ’m”l‘mﬁﬂmm
A" 1G Trsadt

entropy (parent) = -p(Male) x log, p(Male) + p(Female) x log,

p(Female) + p(Unknown) x log, p(Unknown)

-[0.45 x 10g,(0.45) + 0.51 x log,(0.51) + 0.04 x
log,(0.04)]
-[0.45 x -1.15 + 0.51 x -0.97 + 0.04 x -4.64]

-[0.52 + 0.49 + 0.19]
1.20

entropy(County Police) = p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)
= -[0.57 x l0gy(0.57) + 0.29 x 10g,(0.29) + 0.14 x
l0g,(0.14)]
= -[0.57 x -0.81 + 0.29 x -1.79 + 0.14 x -2.84]
= -[0.46 + 0.52 + 0.40]
= 1.38
entropy(Municipal Police) = p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)
= -[0.46 x l0g,(0.46) + 0.52 x log,(0.52) +
0.02 x l0g,(0.02)]
= -[0.46 x -1.12 + 0.52 x -0.94 + 0.02 x
-5.64]
= -[0.52 + 0.49 + 0.11]
=112
entropy(Special Police) = p(Male) x log, p(Male) + p(Female) x log,

p(Female) + p(Unknown) x log, p(Unknown)



= -[0.00 x 10gy(0.00) + 0.00 x logy(0.00) + 0.00
x 10g,(0.00)]
= -[0.00 x -0 + 0.00 x -0 + 0.00 x -0]
= -[0.0 + 0.0 + 0.0]
=0
entropy(State Police) = p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)
= -[0.00 x l0ogy(0.00) + 1.00 x log,(1.00) + 0.00
x l0g,(0.00)]
= -[0.00 x -0.00 + 1.00 x -0 + 0.00 x -0.00]
=-[0+ 0+ 0]
=0
IG (parent, child) = entropy(parent) — [p(County Police) x entropy(County
Police) + p(Municipal Police) x entropy(Municipal Police) + p(Special Police) x entropy(Special
Police) + p(State Police) x entropy(State Police)]
=120-10.13 x 1.38 + 0.84 x 112 + 0 x 0 + O x
0l
=1.20-10.18 + 0.94 + 0 + Q]
=1.20-1.12
=0.08
2) Fa04An 1G 2B9UBAVED9R Crime Type(Uaznnaaey1nTaN) wag Year(d)
289 Murder or Manslaughter mﬂﬂymjammmﬁﬁmméﬁ IG Tﬁﬁ\‘l‘ﬁ
entropy (parent) = -p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)
= -[0.54 x l0gy(0.54) + 0.16 x l0g,(0.16) + 0.30 x
l0g,(0.30)]
= -[0.54 x -0.89 + 0.16 x -2.64 + 0.30 x -1.74]
= -[0.48 + 0.42 + 0.52]



=142
entropy(2011) = -p(Male) x log, p(Male) + p(Female) x log,

p(Female) + p(Unknown) x log, p(Unknown)

-[0.54 x logy(0.54) + 0.14 x log,(0.14) + 0.31 x
l0g,(0.31)]

-[0.54 x -0.89 + 0.14 x -2.84 + 0.31 x -1.69]
-[0.48 + 0.40 + 0.52]

1.40

entropy(2012) = -p(Male) x log, p(Male) + p(Female) x log,

p(Female) + p(Unknown) x log, p(Unknown)

-[0.53 x l0g,(0.53) + 0.16 x log,(0.16) + 0.31 x
log,(0.31)]
-[0.53 x -0.92 + 0.16 x -2.64 + 0.31 x -1.69]

-[0.49 + 0.42 + 0.52]

1.43

entropy(2013) = -p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)
= -[0.55 x 109,(0.55) + 0.16 x 10g,(0.16) + 0.29 x
log,(0.29)]
-[0.55 x -0.86 + 0.16 x -2.64 + 0.29 x -1.79]

-[0.47 + 0.42 + 0.52]

1.41

IG (parent, child)

entropy(parent) — [p(2011) x entropy(2011) + p(2012)
x entropy(2012) + p(2013) x entropy(2013)]
=142 -[0.29 x 1.40 + 0.32 x 1.43 + 0.39 x 1.41]
= 1.42 - [0.41 + 0.46 + 0.55]
=142 -1.42

=0



2.1) AWaneA 1G 289upAn3DaR Crime Type(Uaznynaey1n99H) kas Year(
1) 289 Manslaughter by Negligence @”lﬂ%mdamm‘iﬂﬁ’]mmﬁ’] IG Tﬁyﬁd‘f:
entropy (parent) = -p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)

-[0.45 x l0g,(0.45) + 0.51 x logy(0.51) + 0.04 x

log,(0.04)]
-[0.45 x -1.15 + 0.51 x -0.97 + 0.04 x -4.64]

-[0.52 + 0.49 + 0.19]

1.20

entropy(2011)

-p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)

= -[0.70 x log,(0.70) + 0.20 x logy(0.20) + 0.10 x
log,(0.10)]

= -[0.70 x -0.51 + 0.20 x -2.32 + 0.10 x -3.32]

= -[0.36 + 0.46 + 0.33]

1.15
entropy(2012)

-p(Male) x logy, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)
= -[0.54 x logy(0.54) + 0.43 x l0g,(0.43) + 0.04 x
l0g,(0.04)]
= -[0.54 x -0.89 + 0.43 x -1.22 + 0.04 x -4.64]
= -[0.48 + 0.52 + 0.19]
1.19

entropy(2013) = -p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)
= -[0.18 x l0gy(0.18) + 0.82 x l0g,(0.82) + 0.0 x
l0g,(0.0)]
= -[0.18 x 2.47 + 0.82 x -0.29 + 0.0 x -0]



= -[0.44 + 0.24 + 0.0]
=0.68
|G (parent, child) = entropy(parent) — [p(2011) x entropy(2011) + p(2012)
x entropy(2012) + p(2013) x entropy(2013)]
=120-10.18 x 1.15 + 0.51 x 1.19 + 0.31 x 0.68]
=120 -[0.21 + 0.61 + 0.21]
=120-1.03
=0.17
3) AIWansAn IG 289uasviadas Crime Type(Usenvanzsy1nssd) wae Victim
Sex (WFA2BIWED) 499 Murder or Manslaughter mﬂ?jmj@mmﬁﬂﬁqmméﬂ G Tasaid
entropy (parent) = -p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)
= -[0.54 x l0gy(0.54) + 0.16 x 10g,(0.16) + 0.30 x
log,(0.30)]
= -[0.54 x -0.89 + 0.16 x -2.64 + 0.30 x -1.74]
= -[0.48 + 0.42 + 0.52]

1.42

entropy(Male) = -p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)

-[0.52 x 10g,(0.52) + 0.14 x l0g,(0.14) + 0.34 x

log,(0.34)]
—[0.52 x —~0.94 + 0.14 x -2.84 + 0.34 x —1.56]

-[0.49 + 0.40 + 0.53]

1.42

entropy(Female) = -p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)
= -[0.60 x l0og,(0.60) + 0.19 x logy(0.19) + 0.21 x
logy(0.21)]



= -[0.60 x -0.74 + 0.19 x -2.40 + 0.21 x -2.25]
= -[0.44 + 0.46 + 0.47]

1.37

IG (parent, child)

entropy(parent) — [p(Male) x entropy(Male) +

p(Female) x entropy(Female)]

1.42 —[0.72 x 1.42 + 0.28 x 1.37]
=1.42 - [1.02 + 0.38]
= 1.42 - 1.40
=0.02
3.1) AWamAn G 9e9upanatan Crime Type(U3snnansey1ngan) wag Victim
Sex (LWﬂ"ﬂmmﬁlﬂ) 2839 Manslaughter by Negligence mﬂ%ﬂﬁﬂmmiﬂﬁ’]mmﬁ’] IGT&T@T@%
entropy (parent) = -p(Male) x log, p(Male) + p(Female) x log,

p(Female) + p(Unknown) x log, p(Unknown)

-[0.45 x 10gy(0.45) + 0.51 x 10g,(0.51) + 0.04 x
log,(0.04)]

-[0.45 x -1.15 + 0.51 x -0.97 + 0.04 x -4.64]
-[0.52 + 0.49 + 0.19]

1.20

entropy(Male) = -p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)
= -[0.37 x 10g,(0.37) + 0.57 x 10g,(0.57) + 0.07 x
l0g,(0.07)]
= -[0.37 x -1.43 + 0.57 x -0.81 + 0.07 x -3.84]
= -[0.53 + 0.46 + 0.27]
1.26

entropy(Female) = -p(Male) x log, p(Male) + p(Female) x log,

p(Female) + p(Unknown) x log, p(Unknown)



= -[0.58 x 10gy(0.58) + 0.42 x l0g,(0.42) + 0.0 x
l0g,(0.0)]

= -[0.58 x 0.79 + 0.42 x -1.25 + 0.0 x -0]

= -[0.46 + 0.53 + 0.0]

= 0.99

IG (parent, child) entropy(parent) — [p(Male) x entropy(Male) +
p(Female) x entropy(Female)]

1.20 - [0.54 x 1.26 + 0.46 x 0.99]

= 1.20 - [0.68 + 0.46]
=120-1.14
= 0.06
4) AwamiAn 16 wesusavaian  Crime Type(UTsnnanseyingan) Wway
Weapon(8138) 289 Murder or Manslaughter ﬁ?’m“ﬂyﬂﬁﬂmmiﬂﬁﬁmmﬁ’] IG T@Tﬁﬂﬁ
entropy (parent) = -p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)
= -[0.54 x 10g,(0.54) + 0.16 x l0g,(0.16) + 0.30 x
log,(0.30)]
= -[0.54 x -0.89 + 0.16 x -2.64 + 0.30 x -1.74]
= -[0.48 + 0.42 + 0.52]

1.42

entropy(Drugs) = -p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)
= -[0.52 x 10g,5(0.52) + 0.27 x 10g,(0.27) + 0.21 x
log,(0.21)]
= -[0.52 x -0.94 + 0.27 x -1.89 + 0.21 x -2.25]
= -[0.49 + 0.51 + 0.47]

=147



entropy(Fire) = -p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)

-[0.54 x l0g,(0.54) + 0.15 x logy(0.15) + 0.30 x

l0g,(0.30)]
-10.54 x -0.89 + 0.15 x -2.74 + 0.30 x -1.74]

-[0.49 + 0.41 + 0.52]

1.42

entropy(Gun) = -p(Male) x log, p(Male) + p(Female) x log,

p(Female) + p(Unknown) x log, p(Unknown)

~[0.56 x l0g,(0.56) + 0.08 x log,(0.08) + 0.36
x 10g,(0.36)]
—[0.56 x -0.84 + 0.08 x ~3.64 + 0.36 x —1.47]

-[0.47 + 0.29 + 0.53]

1.29

IG (parent, child) = entropy(parent) — [p(Drugs) x entropy(Drugs) + p(Fire)
x entropy(Fire) + p(Gun) x entropy(Gun)]
=142 -10.26 x 1.47 + 0.33 x 1.42 + 0.40 x 1.29]
=142 - [0.38 + 0.47 + 0.52]
=142 -1.37
=0.05
41) Arwamean G 189uesviahas Crime Type(Ussnnansy1n99n) Wag
Weapon(813%) 289 Manslaughter by Negligence mﬂﬁyfﬂgﬂmmiﬂﬁwmméﬁ IG T&T&T@ﬁ
entropy (parent) = -p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)
= -[0.45 x 1095(0.45) + 0.51 x l0g,(0.51) + 0.04 x
log,(0.04)]
= -[0.45 x -1.15 + 0.51 x -0.97 + 0.04 x -4.64]
= -[0.52 + 0.49 + 0.19]



1.20

entropy(Drugs) = -p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)
= -[0.55 x l0g,(0.55) + 0.41 x log,(0.41) + 0.03 x
log,(0.03)]
= -[0.55 x -0.86 + 0.41 x -1.29 + 0.03 x -5.06]
-[0.47 + 0.53 + 0.15]

=115
entropy(Fire) = -p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)
= -[0.08 x 10g,(0.08) + 0.85 x log,(0.85) + 0.08
x 10g5(0.08)]
= -[0.08 x -3.64 + 0.85 x -0.23 + 0.08 x -3.64]
= -[0.29 + 0.20 + 0.29]
=0.78
entropy(Gun) = -p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)
= -[0.62 x 10g,(0.62) + 0.38 x log,(0.38) + 0.0 x
log,(0.0)]
= -[0.62 x -0.69 + 0.38 x -1.40 + 0.0 x -0]
= -[0.43 + 0.53 + 0.0]
=0.96
IG (parent, child) = entropy(parent) — [p(Drugs) x entropy(Drugs) + p(Fire)
x entropy(Fire) + p(Gun) x entropy(Gun)]
=120-[0.53 x 1.15 + 0.24 x 0.78 + 0.24 x 0.96]
=120 - [0.61 + 0.19 + 0.23]
=120-1.03
=0.17



I1ANITAINIUAT G 2a9uann3dan Crime Type(U5LLANB1YYINTIH) AD
Agency Type(fiununuagau) Year(d) Victim Sex (inmaaaing e) uazWeapon(®1q75)

1 1 & 1
WUIAT IG 289aan3dan Crime Type(Usztaviansy1ngad) aa Year(d)uazWeapon(

A £4
o o

819%) flAwndige (0.17) Feiudadenuanviaton Yeard) Tunidulmnluaziud 2
AaanluA Root uazyiniauanisan inunlusedui 2 eanllauneyaluunazlmnd
ARNEANABULAY Y

n1aATUAnIATUAATLEAVETan (a7 3 Ausiuanaayaiannnlaely

a

NRAWSLT Perpetrator Sex(LWﬂ&;ﬂ‘jzﬁ’mﬂ)
1) Auamean 1G 2a9ueaviadan Crime Type(Manslaughter by Negligence)uas
Year(2012) uaz Agency Type @’m%ﬂﬁﬂmzﬂﬁﬂﬁﬂw]mﬁﬂ IG Tﬁﬁﬂ‘ﬁ’
entropy (parent) = -p(Male) x log, p(Male) + p(Female) x log,

p(Female) + p(Unknown) x log, p(Unknown)

_[0.54 x 109,(0.54) + 0.43 x 10g,(0.43) + 0.04 x
log,(0.04)]
-[0.54 x -0.89 + 0.43 x -1.22 + 0.04 x -4.64]

-[0.48 + 0.52 + 0.19]
1.19

entropy(County Police) = p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)

—[1.00 x l0gy(1.00) + 0.00 x log,(0.00) + 0.00 x

log,(0.00)]
—-[1.00 x -0.00 + 0.00 x -0 + 0.00 x -0]

-[0 + 0 + O]

=0
entropy(Municipal Police) = p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)
= -[0.54 x 10g,(0.54) + 0.42 x log,(0.42) +
0.04 x logy(0.04)]



= -[0.54 x -0.89 + 0.42 x -1.25 + 0.04 x
-4.64]
= -[0.48 + 0.53 + 0.19]
=1.20
entropy(Special Police) = p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)
= —[0.00 x 10g,(0.00) + 0.00 x log,(0.00) + 0.00
x 10g,(0.00)]
= -[0.00 x -0.00 + 0.00 x -0.00 + 0.00 x -0.00]
= -[0.00 + 0.00 + 0.00]
=0
entropy(State Police) = p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)
= -[0.00 x log,(0.00) + 1.00 x log,(0.00) + 0.00
x 10g,(0.00)]
= -[0.00 x -0.00 + 1.00 x -0.00 + 0.00 x -0.00]
= -[0.00 + 0.00 + 0.00]
=0
|G (parent, child) = entropy(parent) — [p(County Police) x entropy(County
Police) + p(Municipal Police) x entropy(Municipal Police) + p(Special Police) x entropy(Special
Police) + p(State Police) x entropy(State Police)]
= 1.19 - [0.07 x 0 + 0.86 x 1.20 + 0.00 x 0.00 +
0.07 x 0]
= 1.19 - [0.00 + 1.03 + 0.00 + 0.00]
=119 -1.03
=0.16
1.1) AMu90eAn 1G 289uBaN3097 Crime Type(Murder or Manslaughter)wa s

Year(2012) uay Agency Type INTBHANIHITOATUIUAT G (ARST



entropy (parent) = -p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)

-[0.53 x 10gy(0.53) + 0.16 x logy(0.16) + 0.31 x

l0g,(0.31)]
-10.53 x -0.92 + 0.16 x -2.64 + 0.31 x -1.69]

-[0.49 + 0.42 + 0.52]

1.43

entropy(County Police)

p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)

= -[0.67 x 109,(0.67) + 0.00 x log,(0.00) + 0.33 x
log,(0.33)]

= -[0.67 x -0.58 + 0.00 x -0 + 0.33 x -1.60]

= -[0.39 + 0.00 + 0.53]

=0.92

entropy(Municipal Police) = p(Male) x log, p(Male) + p(Female) x log,

p(Female) + p(Unknown) x log, p(Unknown)

_[0.51 x 10g,(0.57) + 0.16 x l0g,(0.16) +
0.33 x 10g,(0.33)]

-[0.51 x -0.97 + 0.16 x -2.64 + 0.33 x
-1.60]
-[0.49 + 0.42 + 0.53]

1.44

entropy(Special Police) = p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)
= -[0.00 x l0g,(0.00) + 0.50 x log,(0.50) + 0.50
x 10g,(0.50)]
= -[0.00 x -0.00 + 0.50 x -1 + 0.50 x -1]
= -[0.00 + 0.50 + 0.50]



=1

entropy(State Police) p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)
= -[0.77 x logy(0.77) + 0.15 x log,(0.15) + 0.08 x
log,(0.08)]
= -[0.77 x -0.38 + 0.15 x -2.74 + 0.08 x -3.64]
= -[0.29 + 0.41 + 0.29]
=0.99
IG (parent, child) = entropy(parent) — [p(County Police) x entropy(County
Police) + p(Municipal Police) x entropy(Municipal Police) + p(Special Police) x entropy(Special

Police) + p(State Police) x entropy(State Police)]
1.43 - [0.02 x 0.92 + 0.91 x 1.44 + 0.01 x 1 +

0.07 x 0.99]
1.43 - [0.02 + 1.31 + 0.01 + 0.07]

= 1.43 - 1.41
=0.02
2) Crime Type(Manslaughter by Negligence)ias Year(2012) uwae Victim Sex
@ﬁﬂ%@ﬁjﬂmmiﬂﬁwmméw G Tasid
entropy (parent) = -p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)
= -[0.54 x log,(0.54) + 0.43 x l0g,(0.43) + 0.04 x
log,(0.04)]
= -[0.54 x -0.89 + 0.43 x -1.22 + 0.04 x -4.64]
= -[0.48 + 0.52 + 0.19]
1.19

entropy(Male) = -p(Male) x log, p(Male) + p(Female) x log,

p(Female) + p(Unknown) x log, p(Unknown)



= -[0.40 x 10g5(0.40) + 0.53 x l0g,(0.53) + 0.07 x
l0g,(0.07)]
-[0.40 x -1.32 + 0.53 x -0.92 + 0.07 x -3.84]

-[0.53 + 0.49 + 0.27]

1.29

entropy(Female) = -p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)
= -[0.69 x l0g,(0.69) + 0.31 x logy(0.31) + 0.00 x
log,(0.00)]
= -[0.69 x -0.54 + 0.31 x -1.69 + 0.00 x -0.00]
= -[0.37 + 0.52 + 0.00]
=0.89

|G(parent, child)

entropy(parent) — [p(Male) x entropy(Male) +
p(Female) x entropy(Female)]

1.19 - [0.54 x 1.29 + 0.46 x 0.89 ]

=1.19 - [0.70 + 0.41]
=119 - 1.1
=0.08
2.1) Crime Type(Murder or Manslaughter)iae Year(2012) wae Victim Sex 910
gﬂgammiﬂﬁwmméw 16 Tl
entropy (parent) = -p(Male) x log, p(Male) + p(Female) x log,

p(Female) + p(Unknown) x log, p(Unknown)

-[0.53 x l0g,(0.53) + 0.16 x log,(0.16) + 0.31 x
l0g,(0.31)]
-[0.53 x -0.92 + 0.16 x -2.64 + 0.31 x -1.69]

= -[0.49 + 0.42 + 0.52]

1.43



entropy(Male) = -p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)

-[0.51 x l0gy(0.51) + 0.15 x log,(0.15) + 0.33 x

l0g,(0.33)]
-]0.51 x -0.97 + 0.15 x -2.74 + 0.33 x -1.60]

-[0.49 + 0.41 + 0.53]
1.43

entropy(Female) = -p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)

[0.57 x 10gy(0.57) + 0.20 x log,(0.20) + 0.24 x

log,(0.24)]
_[0.57 x -0.81 + 0.20 x -2.32 + 0.24 x -2.06]

-[0.46 + 0.46 + 0.49]

1.41

IG(parent, child) entropy(parent) — [p(Male) x entropy(Male) +

p(Female) x entropy(Female)]

1.43 — [0.76 x 1.43 + 0.24 x 1.41]

=1.43 - [1.09 + 0.34]
= 1.43 - 143
=0
3) A1amuAn 1G apIuaanaian Crime Type(Manslaughter by Negligence)uay
Year(2012) waz Weapon @Wﬂ%ﬂ@d@ﬂﬁﬂ’ﬁﬂﬁﬁuqmﬁﬁ 16 sl
entropy (parent) = -p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)
= -[0.54 x log,(0.54) + 0.43 x 10g,(0.43) + 0.04 x
log,(0.04)]
= -[0.54 x -0.89 + 0.43 x -1.22 + 0.04 x -4.64]
= -[0.48 + 0.52 + 0.19]



1.19

entropy(Drugs) = -p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)
= -[0.63 x 1095(0.63) + 0.31 x 10g,(0.31) + 0.06 x
log,(0.03)]
= -[0.63 x -0.67 + 0.31 x -1.69 + 0.06 x -4.06]
-[0.42 + 0.52 + 0.24]

=118
entropy(Fire) = -p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)
= —[0.00 x 10g,(0.00) + 1.00 x log,(1.00) + 0.00 x
log,(0.00)]
= -[0.00 x -0.00 + 1.00 x -0.00 + 0.00 x -0.00]
= -[0.00 + 0.00 + 0.00]
=0.00
entropy(Gun) = -p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)
= -[0.83 x 10g5(0.83) + 0.17 x logy(0.17) + 0.0 x
log,(0.0)]
= -[0.83 x -0.27 + 0.17 x -2.56 + 0.0 x -0]
= -[0.22 + 0.44 + 0.0]
= 0.66
IG (parent, child)

entropy(parent) — [p(Drugs) x entropy(Drugs) + p(Fire)
x entropy(Fire) + p(Gun) x entropy(Gun)]
1.19 - [0.57 x 1.18 + 0.21 x 0.0 + 0.21 x 0.66]

=1.19 - [0.67 + 0.0 + 0.14]
=1.19-0.78
= 0.41



3.1) A1uanAn IG 289uean3Tas Crime Type(Murder or Manslaughter)uag
Year(2012) uag Weapon aINUByASINIETAIHInAN IG ARG
entropy (parent) = -p(Male) x log, p(Male) + p(Female) x log,

p(Female) + p(Unknown) x log, p(Unknown)

-[0.53 x log,(0.53) + 0.16 x log,(0.16) + 0.31 x
log,(0.31)]
-[0.53 x -0.92 + 0.16 x -2.64 + 0.31 x -1.69]

-[0.49 + 0.42 + 0.52]

1.43

entropy(Drugs) = -p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)
= -[0.45 x log,(0.45) + 0.39 x l0og,(0.39) + 0.16 x
log,(0.16)]
= -[0.45 x -1.15 + 0.39 x -1.36 + 0.16 x -2.64]
= -[0.52 + 0.53 + 0.42]

1.47
entropy(Fire) = -p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)
= -[0.55 x l0og,(0.55) + 0.18 x 10g5(0.18) + 0.27 x
l0g,(0.27)]
= -[0.55 x -0.86 + 0.18 x -2.47 + 0.27 x -1.89]
= -[0.47 + 0.44 + 0.51]

1.42
entropy(Gun) = -p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)
= -[0.54 x 109,(0.54) + 0.09 x log,(0.09) + 0.37 x
l0g,(0.37)]
= -[0.54 x -0.89 + 0.09 x -3.47 + 0.37 x -1.43]



-[0.48 + 0.31 + 0.53]

1.32

|G (parent, child) = entropy(parent) — [p(Drugs) x entropy(Drugs) + p(Fire)
x entropy(Fire) + p(Gun) x entropy(Gun)]
=143 -[0.16 x 1.47 + 0.27 x 1.42 + 0.57 x 1.32]
=143 -10.24 + 0.38 + 0.75]
= 1.43 - 1.37
= 0.06
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nadnsLin Perpetrator Sex(LWﬂﬁsﬂizﬁﬂwﬂ)
1) AwameAn 1G 289ueaviadan Crime Type(Manslaughter by Negligence)uas
Year(2012) uaz Weapon(Drugs) uwazAgency Type @’m‘?;lyﬂﬁﬂmmmﬁ’]mmm IG T@Tﬁﬂ‘ﬁ/
entropy (parent) = -p(Male) x log, p(Male) + p(Female) x log,

p(Female) + p(Unknown) x log, p(Unknown)

_[0.63 x 10,(0.63) + 0.31 x 10g,(0.31) + 0.06 x
l0g,(0.03)]
-[0.63 x -0.67 + 0.31 x -1.69 + 0.06 x -4.006]

-[0.42 + 0.52 + 0.24]
1.18

entropy(County Police) = p(Male) x log, p(Male) + p(Female) x log,

p(Female) + p(Unknown) x log, p(Unknown)



= -[1.00 x logy(1.00) + 0.00 x log,(0.00) + 0.00 x
l0g,(0.00)]
= -[1.00 x -0.00 + 0.00 x -0.00 + 0.00 x -0.00]
=-[0+ 0+ 0]
=0
entropy(Municipal Police) = p(Male) x log, p(Male) + p(Female) x log,

p(Female) + p(Unknown) x log, p(Unknown)

—[0.69 x l0g,(0.69) + 0.23 x log,(0.23)
+ 0.08 x log,(0.08)]
_[0.69 x —0.54 + 0.23 x -2.12 + 0.08 x

-3.64]
-[0.37 + 0.49 + 0.29]

=1.15
entropy(Special Police) = p(Male) x log, p(Male) + p(Female) x log,

p(Female) + p(Unknown) x log, p(Unknown)

-[0.00 x log,(0.00) + 0.00 x log,(0.00) + 0.00
x 10g,(0.00)]
-[0.00 x -0.00 + 0.00 x -0.00 + 0.00 x -0.00]

-[0 + 0 + 0]
=0

entropy(State Police)

p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)

= -[0.00 x 10g,(0.00) + 1.00 x log,(1.00) + 0.00 x
l0g,(0.00)]

= -[0.00 x -0.00 + 1.00 x -0.00 + 0.00 x -0.00]

=-[0+0 + Q]

=0



|G (parent, child) = entropy(parent) — [p(County Police) x entropy(County
Police) + p(Municipal Police) x entropy(Municipal Police) + p(Special Police) x entropy(Special
Police) + p(State Police) x entropy(State Police)]
= 1.18 - [0.06 x 0.00 + 0.81 x 1.15 + 0.00 x 0.00
+ 0.13 x 0.00]
=118 -0+ 0.93 +0 + 0]
=118 - 0.93
=0.25
2) AIUITHAN IG 289upANEEan Crime Type(Manslaughter by Negligence)way
Year(2012) kR Weapon(Drugs) hazVictim Sex @Wﬂ%@ﬁ@ﬂflmﬁaﬁqmméq IG Té/ﬁqfl/
entropy (parent) = -p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)
= -[0.63 x 109,(0.63) + 0.31 x log,(0.31) + 0.06 x
log,(0.03)]
= -[0.63 x -0.67 + 0.31 x -1.69 + 0.06 x -4.06]
= -[0.42 + 0.52 + 0.24]
1.18

entropy(Male) = -p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)

-[0.38 x 10g5(0.38) + 0.50 x 10g,(0.50) + 0.13 x

l0g,(0.13)]
-[0.38 x -1.40 + 0.50 x -1 + 0.13 x -2.94]

-[0.53 + 0.50 + 0.38]

1.41

entropy(Female) = -p(Male) x log, p(Male) + p(Female) x log,
p(Female) + p(Unknown) x log, p(Unknown)
= -[0.88 x 10g5(0.88) + 0.13 x log,(0.13) + 0.00 x
log,(0.00)]



-[0.88 x -0.18 + 0.13 x -2.94 + 0.00 x -0.00]

-[0.16 + 0.38 + O]

0.54

|G(parent, child)

entropy(parent) — [p(Male) x entropy(Male) +

p(Female) x entropy(Female)]

1.18 — [0.50 x 1.41 + 0.50 x 0.54]
=118 - [0.71 + 0.27]
= 1.18 - 0.98
=0.2
AINN1TAININAT |G 2DIUBANE TR Crime Type(UFetnNNa1uy1n39N) ne
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Tree

Crime Type = Manslaughter by Negligence

| Year > 2012.500

| | Weapon = Drugs: Female {Male=2, Unknown=0, Female=&}

| | Weapon = Fire: Female {Male=0, Unknown=0, Female=5}

| | Weapon = Gun

| | | WVictim Sex = Female: Male {Male=l, Unknown=0, Female=1l}

| | | Victim Sex = Male: Female {Male=0, Unknown=0, Female=2Z}

| Year = 2012.500

| | Weapon = Drugs
| | | Agency Type = County Police: Male {Male=2, Unknown=0, Female=1}
| | | Agency Type = Municipal Police: Male {Male=12, Unknown=1l, Female=3}
| | | Agency Type = State Police: Female {Male=0, Unknown=0, Female=2}
| | Weapon = Fire

| | | ¥ear > 2011.500: Female {Male=0, Unknown=0, Female=6}

| | | Year € 2011.500: Male {Male=l1, Unknown=1, Female=0}

| | Weapon = Gun: Male {Male=7, Unknown=0, Female=2}

Crime Type = Murder or Manslaughter

| Lgency Type = County Police: Male {Male=15, Unknown=3, Female=0}

| Agency Type = Municipal Police

| | Weapon = Drugs: Male {Male=6€9, Unknown=32, Female=3T}

| | Weapon = Fire

| | | Wictim Sex = Female: Male {Male=37, Unknown=13, Female=11}

| | | Victim Sex = Male

| | | | Year > 2011.500: Male {Male=38, Unknown=26, Female=14}

| | | | Year £ 2011.500: Unknown {Male=15, Unknown=16&, Female=3}
| | Weapon = Gun: Male {Male=117, Unknown=83, Female=18}

| Agency Type = Special Police: Unknown {Male=1, Unknown=2, Female=1}
| Agency Type = State Police: Male {Male=25, Unknown=2, Female=T7}
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ﬂg"ﬂyﬂﬁl 4 |F Crime Type = Manslaughter by Negligence Year = >2012 Weapon =
Gun = Victim Sex = Mdle = Female W{8AIIH97 5’1‘1J‘i:m1/lm°ﬁiy’lﬂ‘i‘§34Lﬂuﬂ’ﬁ‘ﬂ"ﬁmﬂ
tsznm Tuiiidnnent 2012 Tng anqs Aa Tl meAmdle gane sausnngnsinAnazuiy
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Drugs Agency Type = County Police = Male PHNEATHA ‘(:T'Tﬁ‘ﬁzl,ﬂ‘l/lm“ﬁfy”lﬂ‘ﬁ‘iwﬁuﬂ”ﬁ
alngazann iiannnavidelut 2012 Tae 0198 Ae n1alren daunumiossn fa
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ﬂg"ﬂyﬂﬁl 6 IF Crime Type = Manslaughter by Negligence Year = <2012 Weapon =
Drugs Agency Type = Municipal Police = Male Mmﬂm’md’l i;/’mﬁzmwm"zjtyﬂﬂ‘j‘jmﬂu
nagnlaglazim Tudfunnawdetd 2012 Tae 8198 Aa n1alren Funumiass
fia fnsaanesd @huufméﬂﬁxv‘iflﬁmuﬂuLWﬁ “ong”

ﬂg"ﬂyﬂ‘ﬁl 7 IF Crime Type = Manslaughter by Negligence Year = <2012 Weapon =
Drugs Agency Type = State Police = Female MN’]%IV’VJ’WNC;’W i;/’m‘a‘zmwmmyﬂﬂﬁmﬂuﬂ’ﬁ
anlagazan ifannnamidelud 2012 Tae 0198 Ae n1alren funmlasem fe
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ﬂg“ﬂyﬂﬁl 8 IF Crime Type = Manslaughter by Negligence Year = <2012 Weapon =
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