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ABSTRACT

Currently, the information is the key to business success. Every company use information
to create reports that support their strategic planning and decision making but there is no application
can make the report and predict the result at the same time. So, our business intelligent web
application is developed for solving these problems. In our application, ID3 algorithm and Naive
Bayes algorithm are used for classifying the data. Furthermore, the user can compare the accuracy
between ID3 algorithm and Naive Bayes algorithm and create the report from the selected

algorithms,
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Algorithm: Generate_decision_tree. Generate a decision tree from the training tuples of data
partition D,
Input: - Data partition, D, which is a set of training tuples and their associated class labels;
- attribute_list, the set of candidate attributes;
- Attribute_selection_mathod, a procedure to determine the splitting criterion that
“best” partitions the data tuples into individual classes. This criterion consists of a
splitting_attribute and, possibly, either a split point or splitting subset.
Output: A decision tree
Method:
(1) Create a node N;
(2) if tuples in D are all of the same class, C then
(3) return &V as a leaf node labeled with the class C;
(4) if attribute_list is empty then
(5) return NV as a leaf node labeled with the majority class in D;// majority voting
(6) apply Attribute_selection_method(D, attribute_list) to find the “best”
splitting criterion;
(7) label node N with splitting criterion;
(8) if splitting_attribute is discrete —valued and
multiway splits allowed then // not restricted to binary trees
9) attribute_list < attribute_list-splitting_attibute; // remove spriting_attribute
(10)  for each outcome j of spriiting criterion
/1 partition the tuples and grow subtrees for each partition
(11) let Dj be the set of data tuples in D satisfying outcome j; // a partition
(12)  if Dj is empty then
(13) attach a leaf labeled with the majority class in D to node N;
(14)  else attach the node return by Generate_decision_tree(Dj, attribute_list) to node N,
end for

(15) return N;

= 2 s A Y ¥ uve o vy oy
Ui 2.9 YupouAiugulumsahedulidadulsdredoyaieud

(Han and Kamber, 2006, p.293)
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Y { v A z{’ =
31 2.1 fayaFeuiiildlszneumsdadulodonouiiames (Han and Kamber, 2006,

p.299)
RID age income student credit_rating | Class: buys_computer
1 youth high no fair no
2 youth high no excellent no
3 middle_aged high no fair yes
4 senior medium no fair yes
5 senior low yes fair yes
6 senior low yes excellent no
7 middle aged low yes excellent yes
8 youth medium no fair no
9 youth low yes fair yes
10 senior medium yes fair yes
11 youth medium yes excellent yes
12 middle aged médium no excellent yes
13 middle aged high yes fair yes
14 senior medium no excellent no

P o

A ¥ o ¥ Y ' v
tHedenveyaniniulsznoudietoyananuatonguilzduiu aziiuay

L)

Y [
ADIIA

MIATFIUNU (Gain) YOIUARZAMANYUE (attribute) FIVAMIATIIUAY (Gain) A ld

&

Tagl#nauinangufa1seumd (information gain) Hasasaumavesdoyavziueyiy

anuihziluvesdoya awnsadoulugiaunsit 2.1 (Han and Kamber, 2006, p.297)
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Ct dunguludduin i Taohi i Ta1sznane 1 Sam

|Ci, D| dluswrudoyalugmdoya D fioglu Ci

1At
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Gain(A) = Info(D) — Info,(D) (2.3)
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= 0.940

Wnsanuaazpuanyae Tagmsnanuinanguasaumavoinudnyae Lazal

v oW

H £
wasgrunueenu Taeldaumsi 2.2 ay 2.3 mudidudail

5 2 2 3 3
Infouge(N) = (77) % (~5l08: 5~ glose )

(4))(( 41 4 0l 0)
& 4 08273 7 %82y

(5) 3l 3 2l 2)
1z ><(—sc’gzs 50823

Gain(age) = Info(T) = Infoyg.(T)
= 0.940 — 0.693
= 0.247

Gain(income) = Info(T) — Infoincome (T)
= 0.940 - 0.911
=/0/029

Gain(student) = Info(T) — Infosygent (T)
= 0.940 — 0.788
i s

Gain(credit_rating) = Info(T) = Infocreqir rating (T)
= 0.940 — 0.892
= 0.048

¥
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age?

youth middle_aged senior

/ AN

income student | eredit_rating cluss income J‘ student c*rcrﬁrfmmrrg class I
high no fair no medium i no fair yes
high no excellent no low | yes r fair yes
medium 10 fair no : low . yes excellent no
low yes fair yes medium i yes I fair yes |
medium yes excellent yes ““!1‘1.“._1&1@_“ }_._._"0_ { c\ullcnl 1 no :
income student | credit_rating class
high no fair yes
|
low yes excellent yes
medium no excellent yes
high yes fair yes
" "
U 2.10 s lfdadule Idnnmsidenguanyay age uTnuasn

(Han and Kamber,2006, p.300)
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nrfolage = = =|=1X B N e =
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= 0.971
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2 0 0 2 2
Infoincome(age = youth) = (g) X (_Elogz (E) —51082 (E))

Gain(income) = Info(age = youth) — Info,come(age = youth)
=0.971-04
= (.57 1

Gain(student) = Info(age = youth) — Infogmdent(age = youth)
=0971-0
= 0.971

Gain(credityqung) = Info(age = youth) — Infocreqit rating(age = youth)

=10,971 ~ 0,951

= 0.020
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2.7.2.3 mifaneau 1 1lo (Pruning)
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Algorithm: k-means. The k-means algorithm for partitioning, where each cluster’s center is
represented by the mean value of the object in the cluster.
Input: - k, the number of cluster;
- D, a data set containing n objects;

Output: A set of k clusters.
Method:

(1) arbitrarily choose k objects form D as the initial cluster center;

(2) repeat

(3) (re)assign each object to the cluster to which the object is the most similar,

based on the mean value of the objects in the cluster;

(4) update the cluster means, i.c., calculate the mean value of the objects for cach cluster;

(5) until no change;
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gﬂﬁ 2.17 VUAOUIT k-means (Han and Kamber, 2006, p.403)
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2.9 MITINAINUVINIMUNUTZIAN (Combining classifier)
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Algorithm: Bagging. The bagging algorithm—create an ensemble of models (classifiers or
predictors) for a learning scheme where each model gives an equally-weight prediction
Input: - D, asetof training tuple;
=k, the number of models in the ensemble;
= Alearning scheme (e.g., decision tree algorithm, backpropagation, etc.)
Output: A composition model, M.
Method:
(1) for i=1 to kdo // create k models:
(2) create boosting sampling, D,, by sampling D with replacement
(3) use D, to derive a model, M,
(4) end for
To use composite model on a tuple, X:
(1) if classification then
(2) let each of the k models classify X and return the majority vote;
(3) Ifprediction then

(4) let each of the k models predict a value for X and return the average predicted value;

Fa
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2.19 YUADUIT Bagging (Han and Kamber, 2006, p.367)
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Algorithm: Adaboost. A boosting algorithm—create an ensemble of classifiers. Each one gives a
weighted vote
Inmput: - D, asetofd class-labeled training tuples;
-k, the number of rounds (one classifier is generated per round);
- A classification learning scheme.
Output: A composite model,
Method:
(1) initialize the weight of each tuple in D to 1/d;
(2) fori=1to kdo // for each round;
(3) sample D with replacement according to the tuple weights to obtain D;;
(4)  use training set D, to derive a model, M
(5)  compute error (M) , the error rate of M,(Equation 6.66)

(6) iferror (M) > 0.5 then

(7 reinitialize the weights to 1/d
(8) go back to step 3 and try again;
(9) endif

(10) for cach tuple in D, that was correctly classified do
(11) Multiply the weight of the tuple by error(M)/(1-error(M)); // update weights
(12) normalize the weight of each tuple;
(13) end for
To use the composite model on a tuple, X:
(1) initialize weight of each class to 0;

(2) fori=1to kdo/ foreach classifier:
1—error(M;)

3) WiNg &1 (Mo // weight of the classifier’s vote
4) C = M(X), // get class prediction for X from M,

(5) Add W to weight for class ¢

(6) end for

(7) return the class with the largest weight;

51U 2.20 YunoUIT Adaboost (Han and Kamber, 2006, p.369)
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2.9.2 MIFIAINUVRIAISWUAUIZIANAUANA 19/ (Combining heterogeneous

classifier)
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2.10 MsIadszansniw (Performance Evaluation Measurement)

2.10.1 k-fold cross-validation
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Confusion Matrix 11

< 7
1w Tagfinsany

s A o Y = o J o o a
- True positive (TP) fnduauveyan lumaduunnguithu ¢, uazmaouilu C,

. e e 9/ c;. o 1 a8 o o
- True negative (TN) Anduaudoyan luwmaswunnguilu ¢, uazmnouilu ¢,

st A o 3 a o L = o d
- False positive (FP) Ao 1uaudoyait lumasuunnguitlu ¢, nazdmouiu ¢,

: Ao v a s - ° o
- False negative (FN) Ang1uaudoyai laadwunnguitlu ¢, uazmnouiu C,
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2006, p.360)
Classes buy _computer =yes | buy computer =no Total Accuracy (%)
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U5ANNAY buy computer = yes TA1AY 99.34% ArnNuuiudimssunlsznnngu
Fd

buy computer =no 1A(M1AY 86.27% HazA1ANLNUSINITTIUNUTLANNIMBANIAY

95.37%
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Use Case Name :

myaanzidiou

Scenario :
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A15199 3.2 A19F 118 Use Case Mg sz

Use Case Name : mﬂ‘iTngﬁ:‘lJU

Scenario : Adenlddedfuazsiaruitedhgssuy

Trigger Event : vﬁ%’ﬁ’mﬂ1m’hdixuu
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Use Case Name : mssamsdoyar 1y
Scenario : ud lunsen/dgunastoyadly
Trigger Event : fldrosmsnlasunlaanioud ludoyadly

Brief Description :
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A 1910
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9 1
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M19191 3.4 10TV Use Case N34 141015190030

Use Case Name : msiudinrsadeya

Scenario : glimsiudimndeyavesdlsdrgszuu

Trigger Event : lddoinsindiassdoya
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Related Use Case : 5
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Precondition : TREIL AL EEATSY

o ) o Y W a &
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M990 3.5 A19T118 Use Case MIAATIZHYOYA

Use Case Name :

< 9
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. o a ey Ao W Y asd g Yo
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M19197 3.6 A19F118 Use Case N1511100NHANTIATIEN

Use Case Name : M7eoNHANITAATIEN
§ Y o ) a &
Scenario : Aldennheendoyananisiinizy
Trigger Event : Al¥deenisdoyanisinaizi
" g & wg yy a s yq ¥ @
Brief Description : e l¥Aean1sHan1sns1zd §lvawisaa1nilnaanants
sz 14
Actor : gﬂ%’qm

Related Use Case : =

Stakeholders : ﬁﬂ“ﬁﬂu
Precondition : M3nsIzHLoya
. 3/ A v o
Post condition : Llﬁﬂdﬁu'ﬁ)f]tlutluﬂ']iﬂ'l'lujﬁﬁﬂ
Flow of Activity : Actor System
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A15197 3.7 A1BTUY Use Case N13931097U0023AN13T1891UM 51 svuranadounas
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3.2.2 WHUA WS (The Entity Relationship Diagram)

BI_USER BI_REPORT
?‘ USER_ID 1 ? REPORT_ID
LOGIN_USER REPORT_NAME
LOGIN_PASSWORD REPORT_DATE
NAME USER_ID
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e 1
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Bl App for Analyzing Business Data

Username

Password

3.3.2 HiNaInsaMIYn

o o = v E
Hunidylsddmsunsamedouduandameluszoy Tavlidldnsen
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Foynashumuresuidimun dagili 3.4

Bl App for Analyzing Business Data

Register

Usermname
Password

Retype Password
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Gender. © Male @ Female
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3.3.3 windamsteyaveslly
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voanthoe nihilFianmsdeyadiudveadldezuaasdsgili 3.5

Bl App for Analyzing Business Data

Home Analyse Data My Reports

Account Setting

Username : phawagood
Password :
First name : Phawadee
Last name : Phophconga
Birthday : 07 August 1891
Gender : Female

Email; phawagood@example.com

Eat

= b o D) v w 9
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v o Y o fo w ow 3 y . < }
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seuu ansaneznmandly wieaudeyaveadlFoun 18 Tasnanuauiy Manage User A4
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Bl App for Analyzing Business Data

Home Analyse Data My Reports  Manage User About Us

Manage User

v Search Cnteria

Usemame :
Name :

Phawadee Phophoonga ' Female | phawagocd@example.com |
Tanasat Tangudomkam | Male binarykung@example.com |

Admin Admin 1 Male | admin@example.com |

5 3.6 mhdamstoyad19vos Admin
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3.3.4 wihdamSrinnzideya
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Bl App for Analyzing Business Data

Home Analyse Data My Reports

Analyse Data
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Model Data
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Bl App for Analyzing Business Data
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temperature humidity windy

FALSE

FALSE ﬂ
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Bl App for Analyzing Business Data

Home Analyse Data My Reports Help About Us

Summary Report : weather.xisx(Naive Bayes)

¥ Model Accuracy

Accuracy
True Positive
True Negalive
False Positive
> Summanze
> Result Table

Print Report {Select item that you wan! to show in report)
Model Accuracy  Summanze Result Table Print Repont

311171 3.15 Model Accuracy

Bl App for Analyzing Business Data

Home Analyse Data My Reports Help

Summary Report * weather.xisx(Naive Bayes)
> Model Accuracy

v Summarnze

play (yes): 35 play (no): 85

Total number of instances : 100

> Result Table

Print Report (Select item that you want to show in report)
Model Accuracy  Summarnize Result Teble Print Report

gﬂﬁ 3.16 Summarize
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Print Report (Select item that you want to show in report)
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Analyse Data

| Run Information---—-
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Relation :Buy_computerxisx
Instance 14
Attribute :5
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Test Model : Supplied Test Sat
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Accuracy information
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el & — Weighted Avyg. 0.3829 0.202 0,849 0.829 0,835 0,903
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