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Research Problem

- Predict student performance based on their activity data on
wiki environment.
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Wikis

- «A wiki is a website whose users can add, modify, or delete its
content via a web browser.»
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Wiki software

- Wikis are typically powered by wiki software and are often
created collaboratively by multiple users.

collaborate with

TWila
£ DokuWik Drupal’ ik
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Wiki in Education

- Wikis are using mostly in group work and collaboration.
- Students create content, knowledge production




Assessment in Wiki?

- Assessment and to rate individual performance are the main
problems in introducing wikis.

- If teachers cannot assess wiki work, we can not expect wiki to
be adopted for education, despite the potential learning gains
for students.



Why
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assessment is difficult?
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Uzaktan Egitim

7 Mayis 2012
Egitim yagayan ve sirekli olarak gelisim gasteren canli bir strectir. Egitim bilimi bireyleri hicbir bilimin etkilemedigi kadar derinden etkilemekte bireyin kigisel dzelliklerinin olusmasinda, "birey” olunmasinda en etkili olan bilimdir. Hayatimizda bu
kadar énemli bir yere sahip olan egitim dogal olarak insani etkileyen her tirld alanla etkilesim icerisindedir. Gunimize baktgimizda teknoloji hayatimizi derinden etkilemekte, bireyler hergun daha fazla bilgiyle kargilasmakta bu bilgileri de
cogunlukla teknoloji yoluyla edinmektedir. Bu sireci izledigimizde egitimin teknoloji ile ne denli icece olabilecegini tahmin edebiliriz. Egitimi temelden etkileyen teknolojik yenilikler ve buluslar, her defasinda bir énceki sisteme gore Gstanlikler

= Ana Sayfa

= Topluluk poriah
= Giincel olaylar
= Son dedigiklikler
= Rastgele sayfa
= Yardim

= Bagiglar

ara

L 1

araclar
= Sayfaya baglantiar
iigii degisikiikler
Dosya yikle
Ozel sayfalar

Basimaya uygun
gorinim

Son haline baglant

gl kta, yeni kavramlann ortaya gikmasina neden olmaktadir.

Glntmizde birey ve toplum olarak varigini strdirebilmek, her alanda baganli ve dnci olmak ile egdeder bir yaklagim ortaya koymay gerektirmektedir. Yani artik bireyler 6grendikleri ile yetinmemeli sirekli olarak bilginin izini stirmelidir. Bilgi
toplumunda bitmis efitim diye bir sey yoktur. Yagsam boyu egitim sistemiyle beraber birey bittn yasantisi boyunca egitim sistemine dahil olur.

Bizler de genc egitimciler olarak burada sizlere yasam boyu editim sistemi igerisinde en énemli yere sahip olan, belki de artik cagimizin egitim sistemi haline donismekte olan uzaktan egitimi tantacagiz. Uzaktan egitimi kisaca birbirinden
zaman ve mekan bakimindan ayr olan 6grenci, 6gretmen ve Ggretim materyallerinin iletigim lojileri vasitasiyla bir araya getirildigi egitim sistemi olarak tanimlayabiliriz.

Bir bagka tamima gore uzaktan egitim, 6grenci ile égretenin birbirinden uzakta olmalarina kargin e I kron) ya da ayn /

kron) olarak bir aragla iletisim kurduklan bir egitim sistemidir.

Uzaktan Egitim Kavramlan s Be Uzaktan Egitimin Tarihgesi Neden Uzaktan Egitim

Uzaktan Egitimle llgili a@ Gegmisten Ganimize 5 Uzaktan Egitimin Yararlan
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Uzaktan Egitim Uygulamalan Uzaktan Egitim Merkezleri

Uzaktan Egitimde Roller
Uzaktan Egitim Katihmeilannin
Egitimdeki Rolleri

Uzaktan Egitim Modelleri
Uzaktan Egitimde
Kullanilan Maodeller

Uzaktan Egitim Kuramlan
Uzaktan Egitimi
Etkileyen Kuramlar
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Bilgisayar Destekli Egitim (BDE)

Sarum gegmigi
View logs for this page

(En yeni | En eski) (anceki 50) (sonraki 50) (20 | 50 | 100 | 250 | 500).
(fark) = gincel striimle aradaki fark, (son) = énceki siriimle aradaki fark, K= kiigiik degisiklik

= Ana Sayfa
Topluluk portal
Giincel olaylar
Son defigiklikler
Rastgele sayfa
= “Yardim

= Badislar

ara

I
o]

araglar

= Sayfaya baglantiar
u llgil degisikiikier

= R3S Atom

= Dosya yiikle

» Ozelsayfalar

. & Mart 2008 Ahmetemre (Tartigma | Katkalar)

.10 Aralk 2007 Kasim kale (Tatgma [ Katila)
. 1 Aralik 2007 Gemrah korkmaz (Tartigma | Katkilar)
21:33, 28 Kasim 2007 Burcin candan (Tarigma | Katkilar)
21:32, 28 Kasim 2007 Burcin candan (Tartigma | Katkilar)
09:42, 28 Kasim 2007 Kasim kale (Tarigma | Katkilar)
08:54, 28 Kasim 2007 Kasim kale (Tartigma | Katkalar)
18:17, 27 Kasim 2007 Kasim kale (Tarigma | Katkilar)
18:08, 27 Kasim 2007 Kasim kale (Tarigma | Katkilar)
18:02, 27 Kasim 2007 Kasim kale (Tarigma | Katkilar)
17:58, 27 Kasim 2007 Kasim kale (Tarigma | Kathlar)
16:21, 27 Kasim 2007 Kasim kale (Tarigma | Katkilar)
16:20, 27 Kasim 2007 Kasim kale (Tarigma | Kathlar)
11:34, 23 Kasim 2007 Burcin candan (Tartigma | Katkilar)
18:34. 18 Kasim 2007 Burcin candan (Tartigma | Katkilar)
22:52, 15 Kasim 2007 Burcin candan (Tarigma | Katkilar)
22:29, 15 Kasim 2007 Burcin candan (Tartigma | Katkilar)
22:29, 15 Kasim 2007 Burcin candan (Tarigma | Katkilar)
21:11, 15 Kasim 2007 Burcin candan (Tartigma | Katkilar)
21:03, 15 Kasim 2007 Burcin candan (Tarigma | Katkilar)
21:02, 15 Kasim 2007 Burcin candan (Tartigma | Katkilar)
0910, 7 Kasim 2007 Burcin candan (Tartigma | Katkilar)
08:41, 7 Kasim 2007 Kasim kale (Tartigma | Katkilar)

= (fark) (son) 22:58, 6 Kasim 2007 Burcin candan (Tartigma | Katkilar)
= (fark) (son) 22:42, 6 Kasim 2007 Burcin candan (Tartigma | Katkilar)

= (fark) (son)
= (fark) (son)
= (fark) (son)
= (fark) (son)
= (fark) (son)
= (fark) (son)
= (fark) (son)
= (fark) (son)
= (fark) (son)
= (fark) (son)
= (fark) (son)
= (fark) (son)
= (fark) (son)
= (fark) (son)
= (fark) (son)
= (fark) (son)
= (fark) (son)
= (fark) (son)
= (fark) (son)
= (fark) (son)
= (fark) (son)
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WikLog

% Wiklog v1.2 - Mediawiki Veritabani Analiz Programi E=NEE

. Balant Ayarian | [, Genel bilgier | /1t Grup olugtur | . Analiz | ; Degerendime | % Sonuglar: Bireysel | & Sonugiar: Grup | # Disa aktar |
Badlarh

Baglart Ayaran Genel Ayarar
| Sunucu adresi 153.140.216.57 Mediawiki versionu 1.6.10 - 20070220
Kullarics adi wikloguser © 1.132- 20081002
e -
Veritabar ad wikidb

Durum Badlan




WikLog

% Wiklog v1.2 - Mediawiki Veritabam Analiz Program

(=[5 |

| . Badlanti Ayarian | [ Genel bilgier | /i Grup olugur| = Analiz

Tarih - Saat

Baglangigtarhi: 01.05.2009 - 09:40 B~

| Analizi Bagat

“; Degerendime | % Sonuglar: Bireysel | & Sonuglar: Grup | # Disa aktar |

Belifi bir tarih aral@indaki ¢alizmay analiz etmek istiyorsaniz bu kutucudu isaretleviniz ve azadida tarh arahgin belitiniz!

Bitis tarihi: 08.06.2009 - 05:40 E-

00:00:05.0140

Bilgisayanrzn hizina ve ver saysina gore analizin tamamlanmas: zaman alabilir.

[ Analizi Bagiat ]
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WikLog

% Wiklog v1.2 - Mediawiki Veritabam Analiz Program E@u
| . Baglant Ayarian | | Genel bigler | % Grup olugtur | . Analiz | . Degerendime | ©* Sonuglar Bieysel | & Sonuglar: Grup | # Disa aktar|
Kullamic: istatistilder
I Orenci Grup Al A2 A3 M B B2 B3 B4 C1 c2 C3 C4 D1 |
[ 3 DuyguAldis Grpl1 (2 (4 |0 |0 |526 (3892 |0 0 046 (029 |0 0 555
3 | GulSendesen Grup1 (36 (98 |0 |0 9474 (9608 O 0 826 (714 (0O 0 100 A
34 | Bahakucuk Gup2 (9 (23 |0 |0 100 |00 |0 0 206 (168 (0O 0 100 I
57 | Msaid Gup2 (0 (O (O (D |O 0 0 0 0 0 0 0 0
14 | VolkanUlucinar Grp3 (6 |GB |0 (D |30 7816 |0 0 138 |45 |0 0 4286
45 | YelizKuskaya Grup3 (14 (15 |0 |0 |70 2184 |0 0 321 (138 |0 0 100
8 |YavuzDundar Grup 4 |8 18 |0 |0 100 |100 |O 0 183 |131 |0 0 100
22 | YucelSalman Grup 4 (0 1] 1] 0 1] 0 1] 0 1] 0 1] 1] 1]
31 | EmelAcar Gup5 (9 (24 |0 |0 5254 |60 0 0 206 (175 (0O 0 100
33 | Pinar kirkel Grup 5 |8 16 (0 (0 |4706 |40 0 0 183 |17 |0 0 43.89
32 | Bengusulgur Grup & |3 14 |0 |0 100 |9333 |0 0 063 (102 (0O 0 100
27 | M Eminkaya Gup & |0 1 0 (0 |0 667 |0 0 0 007 (0 0 0
40 | DilekErok Grp7 (5 (28 |0 (D |50 6087 |0 0 206 (204 (O 0 100
51 | Suayip Kilic Grup 7 (1 18 |0 |0 10 3313 |0 0 023 (131 (0 0 11,11
26 | Sahin Cevensin Grup 8 |1 0 (0 |3333 |40 0 0 023 (029 (O 0 49,99
13 | Tolga Kose Grup 8 |2 0 (0 |6667 |60 0 0 046 (044 (O 0 100«
1| i 3
B1: Yeni sayfa saysi.  BZ: Dizenleme says.  B3: igbafdlant says.  B4: Kelime saps:.




e
Metrics (Attributes)

- PageCount: The number of pages created by the user.
- EditCount: The number of edits conducted by the user.
- LinkCount: The number of links created by the user.

- WordCount: The number of words created by the user.



s
Sample Data

ID PageCount EditCount LinkCount WordCount Final Grade

1 55,00 334,00 30,00 5251,00 B1
2 5,00 194,00 0,00 430,00 F
3 37,00 267,00 243,00 9494,00 Al
4 75,00 402,00 138,00 1635,00 A2
5 24,00 183,00 1,00 2,00 F
6 40,00 232,00 83,00 1872,00 C1
7 8,00 128,00 13,00 1622,00 F
8 28,00 283,00 29,00 1361,00 B2
9 27,00 99,00 10,00 432,00 D2
10| 32,00 113,00 9,00 1001,00 F




s
Class / Output Variable

— ID Final Grade ID Performance

Al 1 B1 1|  High
A2~ High
2 E 2 Low
Bl
- 3 Al 3 High
B2 4 A2 4|  High
C1 _ ] )
- Medium | ) -
C2 .
6 Cc1 6| Medium
D1 _|
7 E 7 Low
D2 8 B2 8| Medium
F2 B Low 9 D2 9 Low
F3 — 10 F 10 Low




Research Problem

ID PageCount EditCount LinkCount WordCount Performance

1 55,00 334,00 30,00 5251,00 High
2 5,00 194,00 0,00 430,00 Low
3 37,00 267,00 243,00 9494,00 High
4 75,00 402,00 138,00 1635,00 High
5 24,00 183,00 1,00 2,00 Low

6 40,00 232,00 83,00 1872,00 Medium

7 8,00 128,00 13,00 1622,00 Low

8 28,00 283,00 29,00 1361,00 Medium

9 27,00 99,00 10,00 432,00 Low

10| 32,00 113,00 9,00 1001,00 Low




Research Problem

ID PageCount EditCount LinkCount WordCount Performance

1 55,00 334,00 30,00 5251,00 High
2 5,00 194,00 0,00 430,00 Low
3 37,00 267,00 243,00 9494,00 High

D P 0 0 0 0 ord(Co x 0
4 75,00 402,00 138,00 1635,00 High

11 80,00 547,00 193,00 1269,00 ?
5 24,00 183,00 1,00 2,00 Low

- 12 65,00 271,00 273,00 2132,00 ?

6 40,00 232,00 83,00 1872,00 Medium

13| 47,00 252,00 231,00 1213,0 ?
7 8,00 128,00 13,00 1622,00 Low

14| 106,00 278,00 399,00 2675,00 ?
8 28,00 283,00 29,00 1361,00 Medium

15 55,00 266,00 49,00 5713,00 ?
9 27,00 99,00 10,00 432,00 Low
10/ 32,00 113,00 9,00 1001,00 Low




Research Problem

ID PageCount EditCount LinkCount WordCount Performance

1 55,00 334,00 30,00 5251,00 High
2 5,00 194,00 0,00 430,00 Low
3 37,00 267,00 243,00 9494,00 High
4 75,00 402,00 138,00 1635,00 High
193,00 1269,00
5 24,00 183,00 1,00 2,00
12| 65,00 271,00 273,00 2132,00
6 40,00 232,00 83,00 1872,00
13| 47,00 252,00 231,00 1213,0
7 8,00 128,00 13,00 1622, &
14| 106,00 278,00 399,00 2675,00
8 28,00 283,00 29,00 1361,00 Medium
15| 55,00 266,00 49,00 5713,00
9 27,00 99,00 10,00 432,00 Low
10| 32,00 113,00 9,00 1001,00 Low




Prediction: Classification or Numeric Prediction?

- The objective of prediction is to estimate the unknown value of a
variable.

* In education, the values can be knowledge, score, or mark.

- This value can be numerical/continuous value (regression task) or
categorical/discrete value (classification task).

1,0,0,1....

A D,B,F...
Classification

3,3,1,2...

Numeric Prediction 23,56, 87, 5...




Classification

- Classification is a procedure in which individual items are
placed into groups based on quantitative information regarding
one or more characteristics inherent in the items and based on
a training set of previously labeled items.



assification—A Two-Step Process

‘ID PageCount EditCount LinkCount WordCount Performance

‘ID PageCount EditCount LinkCount WordCount Performance

1 55,00 334,00 30,00 5251,00 High
2 5,00 194,00 0,00 430,00 Low
3 37,00 267,00 243,00 9494,00 High
4 75,00 402,00 138,00 1635,00 High
5 24,00 183,00 1,00 2,00 Low
3 40,00 232,00 83,00 1872,00 Medium
7 8,00 128,00 13,00 1622,00 Low
8| 28,00 283,00 29,00 1361,00 Medium
9 27,00 99,00 10,00 432,00 Low
10 32,00 113,00 9,00 1001,00 Low
Training Set

11| 80,00 547,00 193,00 1265,00 ?
12| 65,00 271,00 273,00 2132,00 ?
13| 47,00 252,00 231,00 1213,00 ?
14 106,00 278,00 399,00 2675,00 ?
15| 55,00 266,00 45,00 5713,00 ?

Test Set

Tree

Induction
algorithm

Induction

Deduction

Learn
Model

Apply / o
Model Decision Tree



Classification—A Two-Step Process

ID PageCount EditCount LinkCount WordCount Performance

1 55,00 334,00 30,00 5251,00 High
2 5,00 154,00 0,00 430,00 Low
3 37,00 267,00 243,00 9494,00 High
4 75,00 402,00 138,00 . 1635,00 High
5 24,00 183,00 1,00 2,00 Low
6 40,00 232,00 83,00 1872,00 Medium
7 8,00 128,00 13,00 1622,00 Low
8 28,00 283,00 29,00 1361,00 Medium
9 27,00 99,00 10,00 432,00 Low
10 32,00 113,00 9,00 1001,00 Low
Training Set

PageCount EditCount LinkCount WordCount Performance

11| 80,00 547,00 | 193,00 | 1269,00 ?
12| 65,00 271,00 | 273,00 | 2132,00 ?
13| 47,00 252,00 | 231,00 | 1213,00 ?
14| 106,00 278,00 | 399,00 | 267500 ?
15| 55,00 266,00 49,00 5713,00 ?

Test Set

Deduction

Tree
Induction
algorithm

Apply
Model

Model Construction

P

Decision Tree



Classification—A Two-Step Process

ID PageCount EditCount LinkCount WordCount Performance

1| 5500 334,00 30,00 5251,00 High
2| 5,00 194,00 0,00 430,00 Low Tree
3| 37,00 267,00 | 243,00 . 9494,00 High Induction
4| 75,00 402,00 | 138,00 | 1635,00 High al g orithm
5| 24,00 183,00 1,00 2,00 Low
6| 40,00 232,00 83,00 1872,00 Medium | n d u Cti on
7| 800 128,00 13,00 1622,00 Low
8| 23,00 283,00 29,00 1361,00 Medium
9| 27,00 93,00 10,00 - 432,00 Low
10| 32,00 113,00 9,00 1001,00 Low
Training Set

PageCount EditCount LinkCount WordCount Performance

Decision Tree

11| 80,00 547,00 | 193,00 | 1269,00 ?
12| 65,00 271,00 | 273,00 | 2132,00 ?
13| 47,00 252,00 | 231,00 | 1213,00 ?

14 106,00 278,00 399,00 . 2675,00 ? Ded u Ctl O n
15 55,00 266,00 49,00 5713,00 ? U S i n g t h e M Od e |
Test Set

in Prediction




Classification Techniques

- Decision Tree based Methods

* Rule-based Methods

- Memory based reasoning

- Neural Networks

- Naive Bayes and Bayesian Belief Networks
- Support Vector Machines



Classification Techniques

» Decision Tree based Methods

EditCount

= 244500 = 244500

WordCount LinkCourt
.\\
= 262E8.500 = 2826500 =42 Es 42 .IEI:II:I
(st "
Medium Low
PageCount WardCount
= 60.50C= 50.500 = 1882 = 'i8_82
| d L il
High Low .
WardCount EclitC ourt
[ ] - I
= TAT= TAT2.500 = 276 = 276.500
High Medium High Medium




Example of a Decision Tree

ID PageCount EditCount LinkCount WordCount Performance

Splitting Attributes

1 55,00 334,00 30,00 5251,00 High
A
2 5,00 194,00 0,00 430,00 Low e l|
7/
5 1
3 37,00 267,00 243,00 9494,00 High . '
Edit \
4 75,00 402,00 138,00 1635,00 High YA20¢
5 24,00 183,00 1,00 2,00 Low

6 40,00 232,00 83,00 1872,00 Medium

7 8,00 128,00 13,00 1622,00 Low

< 3ocy \f 3000

8 28,00 283,00 29,00 1361,00 Medium

9 27,00 99,00 10,00 432,00 Low

10| 32,00 113,00 9,00 1001,00 Low

Training Data Model: Decision Tree



Example of a Decision Tree

ID PageCount EditCount LinkCount WordCount Performance

Splitting Attributes

1 55,00 334,00 30,00 5251,00 High
AN
2 5,00 194,00 0,00 430,00 Low e
7/
/3
3 37,00 267,00 243,00 9494,00 High

1
1
1
1
Page \
4 75,00 402,00 138,00 1635,00 High > ‘5V \j 5$
5 24,00 183,00 1,00 2,00 Low
High
6 40,00 232,00 83,00 1872,00 Medium
> 2 <20
7 8,00 128,00 13,00 1622,00 Low ‘

8 28,00 283,00 29,00 1361,00 Medium - -

9 27,00 99,00 10,00 432,00 Low

10| 32,00 113,00 9,00 1001,00 Low

Training Data Model: Decision Tree



-
Example of Apply Model to Test Data

‘ID PageCount EditCount LinkCount WordCount Performance

1| 5500 324,00 30,00 5251,00 High

2| 5,00 194,00 0,00 430,00 Low Tree

3| 37,00 267,00 | 243,00 . 9494,00 High Induction

4| 7500 402,00 | 138,00 | 163500 High a| g orithm

5| 2400 183,00 1,00 2,00 Low

6| 40,00 232,00 83,00 1872,00 Medium In d u Cti on

7| 800 128,00 13,00 1622,00 Low

8| 2300 283,00 29,00 . 1361,00 Medium Learn

9| 2700 99,00 10,00 432,00 Low Model

10| 32,00 113,00 9,00 1001,00 Low \

Training Set

=)

PageCount EditCount LinkCount WordCount Performance

11 80,00 547,00 193,00 1269,00 ? . .
Decision Tree

12 65,00 271,00 273,00 2132,00 ?

13 47,00 252,00 231,00 1213,00 ?

14 106,00 278,00 399,00 2675,00 ? D e d u Ctl 0

15 55,00 266,00 49,00 5713,00 ?

Test Set Using the Model
in Prediction




-
Apply Model to Test Data

Test Data
Start from the root of tree.

| ID PageCount EditCount LinkCount WordCount Performance

|
I
v

15 55,00 266,00 49,00 5713,00 ?
Edit
< 2‘00/ Rzoo
6 wor

< 3ocy/ ‘\> 3000



-
Apply Model to Test Data

Test Data

ID PageCount EditCount LinkCount WordCount Performance

! ,00

266,00 49,00 5713,00 ?

Edit

< 200 RZOO
o Wor

< 3ocy/ ‘\> 3000




-
Apply Model to Test Data

Test Data
ID PageCount EditCount LinkCount WordCount Performance
15| 55,00 266,00 49,00 5713,00 ?
““"
Edit ““‘;\us‘s
an®
< 200 > 200 “4*




-
Apply Model to Test Data

Test Data

ID PageCount EditCount LinkCount WordCount Performance

5713,00

Edit




-
Apply Model to Test Data

Test Data
ID PageCount EditCount LinkCount WordCount Performance
15| 55,00 266,00 49,00 5713,00 ?
““'
- LY
Edit ““t‘
.
< 200 > 200 -
$“‘




-
Apply Model to Test Data

Test Data
ID PageCount EditCount LinkCount WordCount Performance
15 55,00 266,00 49,00 5713,00 ?
““v
- .
Edit ot
ot
< 200 > 200 =t
o \“e\\
““‘ \.O
S




s
Choosing the Splitting Attribute

- Typical goodness functions:
information gain (ID3/C4.5)
information gain ratio

« gini index

- Which is the best attribute?

< The one which will result in the smallest tree
Choose the attribute that produces the “purest” nodes

- Strategy: choose attribute that results in greatest information
gain



e
Information Gain (ID3/C4.5)

- Select the attribute with the highest information gain
- Expected information (entropy) needed to classify a tuple in D:

Info(D) = —i p; log,(p;)

- Information needed (after using A to split D into v partitions) to classify D:

| Dy
Info, (D) = ‘
(B)=27p

x Info(D;)

- Information gained by branching on attribute A

Gain(A) = Info(D) — Info ,(D)



-
When do | play tennis?

Outlook Temperature Humidity Windy | Play?
sunny hot high false No
sunny hot high true No
overcast hot high false Yes
rain mild high false Yes
rain cool normal false Yes
rain cool normal true No
overcast  cool normal true Yes
sunny mild high false No
sunny cool normal false Yes
rain mild normal false Yes
sunny mild normal true Yes
overcast mild high true Yes
overcast  hot normal false Yes
rain mild high true No




Example Tree for “Play?”

suﬁy rain

‘ overcast

high normal true false

= om =




L
Which attribute to select?




s
Example: attribute “Outlook”, 2

- “Outlook” = “Sunny”:
Info([2,3]) = entropy(2/5,3/5) =-2/5log(2/5) —3/5log(3/5) = 0.971 bits

“Outlook” = “Overcast”:
Info([4,0]) = entropy(1,0) = —-1log(1) — 0log(0) = 0 bits

“Outlook” = “Rainy”:
Info([3,2]) = entropy(3/5,2/5) = -3/5log(3/5) —2/5log(2/5) = 0.971bits

Expected information for attribute:
Info([3,2],[4,0],[3,2]) =(5/14)x0.971+ (4/14)x0+(5/14) x0.971

= 0.693 bits



Computing the information gain

- Information gain:
(information before split) — (information after split)

gain("' Outlook™) = info([9,5]) - info([2,3],[4,0],[3,2]) =0.940-0.693

=0.247 bits
- Compute for attribute “Humidity”



Example: attribute “Humidity”

“Humidity” = “High”:
Info([3,4]) =entropy (37,4/7) =—-3/7log(3/7)—4/7log(4/7) = 0.985 bits

“Humidity” = “Normal”:
Info([6,1]) =entropy(67,1/7) =—6/7log(6/7) —1/7log(1/7) = 0.592 bits

Expected information for attribute:
info([3,4],[6,1]) = (7/14) x0.985+ (7/14) x0.592 = 0.79 hits

Information Gain:

info([9,5]) - info([3,4],[6,1]) = 0.940-0.788 = 0.152



Computing the information gain

Information gain for attributes from weather data:

gain(" Outlook™) = 0.247 bits
gain(" Temperature") = 0.029 bits

gain(" Humidity") = 0.152 bits
gain(" Windy") = 0.048 bits

rain

overcast



Continuing to split

gain(" Humidity") = 0.971 bits
gain(" Temperature") = 0.571bits

gain(* Windy") = 0.020 bits



The final decision tree

no“yes‘ ‘yes“no‘

= Splitting stops when data can’t be split any further



e
Rpart()

- install.packages('rpart')
- library(rpart)
- data = read.xls("C://tree_data.xIs",colINames = TRUE)

 results =

rpart(Performance~PageCount+EditCount+LinkCount+WordCo
unt, data=data, method="class",
parms=list(split='information'))

- printcp(results)
- plot(results)
- text(results)
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