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Classification of time-changing data streams based on concept drift detection.
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ABSTRACT

The present paper flows in the discussion material in changes as necessa
ry produces under the concept drifting environment (DataStream) the classific
ation the question. Because this continuously grows under the material envir-
onment has One-pass the limit to cause us to be unable to review its histor-
icalmaterial. At present already some might the application develop the algor-
ithm. How but do they aim at in retain the material the effectiveness for a
period of time to say. But neglects for retain the attempt wrong cost which
the effectiveness for a period of time pays, is stable with the concept when
wastes maintenance cost. Detects classification of the Concept Drifting to be

possible to avoid the above question. However this method actually because detects

the method the limit to cause it detects in the multi-categories material on possibly cau-
ses in some efficiency the question. Therefore we in the statistical foundation proposed as
detects the method take the card side examination to develop the algorithm to be called
the Chi-Square drifting to detect develops the algorithm. CDDC(Concept Drift Detection
of Chi-S-quare). With take aims at the drifting construction the idea it "the attribute value

-category-concept unit" the idea correction as "the attribute value-concept unit".
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% 3.171D3 % "M E T4 4 (Bt)

age | income [student|credit_rating | buy_computer
<=30 High No Fair No
<=30 High No Excellent No
30..40 High No Fair Yes
>40 | Medium No Fair Yes
>40 Low Yes Fair Yes
>40 Low Yes Excellent No
30..40 Low Yes Excellent Yes
<=30 | Medium No Fair No
<=30 Low Yes Fair Yes
>40 | Medium Yes Fair Yes
<=30 | Medium Yes Excellent Yes
30..40 | Medium No Excellent Yes
30..40 High Yes Fair Yes
>40 | Medium No Excellent No

% 3.181D3 T rarb§ TR = &

e age mncome student c_rain
B iE | <=30 |30..40| >40 | High | Medium | Low | Yes | No | Fair [Excellent
Yes 2 4 3 2 4 3 6 | 316 3
No 3 0 2 2 2 1 1 412 3
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145 2.2 o VA T s A 318 2 3= A& k3t B R & mpla

R E AT

5 5 9 9
1(5,9)=(——log—) +(-—log—) =0.283
:2) (14 g14) ( 14 gl4)

2EFEAN22E 23 AP T A 385 4 kP E N & Blken
E(@)(Rl3E (e AE M E ) 4T

E(age) = % 123)+ # 1(4.0) + 3;—2 1(3.2) = 0.2330472089

E(income) = % 12.2)+ % [(42)+2~ 1(3 1) = 0.2516988352

E(student) = %1(6,1) #1(3 4)=0.2691886167

E(c_rain) = % 1(6,2) + ?1(3 3) =0.2819831554

3.i& 45 Information Gain 2> 3% > Pl3E% TR E RHPIRECFTAE

R SN TR R A

UseAgelnfoGain = 1(5,9) — E(age) = 0.049952791

UselncomelnfoGain = 1(5,9) — E(income) = 0.031301164

UseStudentInfoGain = 1(5,9) — E(student) = 0.013811383

UseC _ rainlnfoGain = 1(5,9) — E(c _rain) = 0.0010168446
2R 2 T E 2 oage 12 Information Gain E G B

B ot g Bh age T E A BB & 2 40T Bl KA
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! ! - Data6  Class=No i
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Data of age<=30
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;o R ) 30..40 >40
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% 3.191ID3 ¢ "R § 7

4 (Age="<=30")

DataNo| income |student| credit_rating | buy_computer

1 High No Fair No

2 High No Excellent No

8 Medium No Fair No

9 Low Yes Fair Yes

11 Medium Yes Excellent Yes

% 3.201ID3 7 "gPE§ Ttk & (Age="<=30")
e income student C_rain
i@ | High | Medium | Low Yes No Fair |Excellent

Yes 0 1 1 2 1 1
No 2 1 0 0 3 2 1

Ak 22 AP T U

S.EIEAN 222 23 A EE 3

ME AT

% 3.19 age<=30 & BLR|FE W (HF

2.2 3. 3
1(2,3) = (-=log=)+(-==log=) =0.292
(2,3) (5 gs) (5 gs)

E(a)(«?] pfﬁ“ ts rTJ

TE)4e™

1+1

—‘J-su g1 %

03 320 & 4R ch

1+0

E(income) = 0? 1(0,2) + = I(1,1)+ = 1(1,0) = 0.2034644023

0+3

E(student) = T1(2 ,0) + = 1(0,3) =0.1435359512

1+1

E(c_rain)= Tl(l ,2) +Tl(l ,1) =0.2912172033

6.1 5 Information Gain = 3% » B[3E 3 T 3

MR LRI L AN S R

57

R HPE S /f'p‘%’.&



UselncomelnfoGain = 1(2,3) — E(income) = 0.088535597
UseStudentinfoGain = 1(2,3) — E(student) = 0.148464048
UseC _ rainlnfoGain = 1(2,3) — E(c _rain) = 0.0007827967

12 2 T E 2 Student 12 2- Information Gain & A
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B oo ot &gk Student 1T A A B G E 2 e B2 AR

i
B o

Data2  Class=No <=30 30.40 >40

Data8 Class=No :

Data9 Class=Yes ! Student
Data 11 Class=Yes '
Yes No
Data of Student=Yes Data of Student=No

Data9 Class=Yes
Data 11 Class=Yes

i Datal  Class=No
; Data2  Class=No
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B 3.39 1ID3 & % A = stepd
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i <=30 30..40 >40 :
| / |
i Student :
E Yes No E
A é
i Yes No :

B339 A PR AT - BAKAKINSEET E gl

22 Hapgghds )b 2 2 & BaE 2 B A0 el WO ) 3.40 -

Age
\
<=30 30..40 >40
Student Yes Credit_rating
Yes No fait excellent
| | | \
Yes No Yes No

B 3.40 ID3 4= 454 K A
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KA 3175Btra T - BEAFREDTR L 32105 Bt+l -
ETAAEBRY: (BT F LT EHT ) 2 BB E0LP (Y

T2 1328 AN R ) o

(=)~ FTEFH B & B

#2321 7-PFRFREZ T RMEY TAE (Bt+l)

age | income |student| credit_rating | buy_computer
<=30| Low Yes Excellent Yes
30..40| High Yes Fair No
30..40| Low No Excellent Yes
<=30| Low No Excellent No
<=30 [Medium| No Excellent No
>40 (Medium| Yes Fair No
>40 [Medium| Yes Fair No
30..40| Low No Fair Yes
30..40| Low Yes Fair No
>40 |Medium| Yes Fair No
<=30| Low Yes Fair Yes
30..40| Low No Fair Yes
<=30| High Yes Fair No
<=30| High Yes Fair Yes

(Z) FHE & o TR

#3227 - PR BT RETY TR A (Bt+l)

e age income student c_rain
BB | <=30|30..40 | >40 | High | Medium | Low | Yes No Fair [Excellent
Yes 3 3 0 1 0 5 3 3 4 2
No 3 2 3 2 4 2 6 2 6 2
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(2)~ FHEF AR S R

% 323ID3 % 1'*L:za FR A TR A
Bt(ID3 F#L3t =)

Bt age income student C_rain
B iE| <=30 | 30..40 | >40 | High |Medium| Low | Yes | No |Fair |Excellent

Yes 2 4 3 2 4 3 6 3 6 3

No 3 0 2 2 2 1 / 4 2 3

Bt+1(FT % H T L3 =)

B age 1ncome student c_rain
B iE| <=30 | 30.40 | >40 | High |Medium | Low | Yes | No |Fair |[Excellent

Yes 3 3 0 1 0 5 3 3 4 2

No 3 2 3 2 4 2 6 2 6 2

X’pop(11)=-259554<0m kg E £ B o X’pop(21)=-251109<0 B F L B o
Xpop(1,2)=-0.64839<0 & B F L B o X’p,p(2,2)=1.738003>0 7 H F AL £ -
X0 (1,3)=0.174459>0 7 A F A £ o X’pop(23)=-2.68017<0mEF L B o
X pop(31)=1.684482>0 F HF A L o X'pop(41)=-050054<0EEEF AL B o

X’pop(32)=-236268<0 A F L L o X'p.p(42)=-270554<0 @M F L E -
()~ TEFDEAE

PR R R L R R TR IR E 2
o hof] 341 & d K iy o Kd T+ e Al
ALEBIG S RERRES FRIL K0T fpd &

o [k BATEDT B T AL Bt+l 2 FTALH AR
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Age

/N

<=30) 30..40)
Student Yes Credit_rating

Yed  INo
I

Yes No Yes No
B 3.41 1ID3 440 K8t (&

SFIR N Y DR A
g'\:mli’ = /}!";—f% IR i» )

%323 (Bt+l) FA4

age="“<=30" & student="Yes”
DataNo | income | credit_rating | buy_computer
1 Low Excellent Yes
11 Low Fair Yes
13 High Fair No
14 High Fair Yes

% 324 (Bt+l1) =%
age="<=30" & student="Yes”
s income
Bt @E | High |[Medium| Low | Fair | Excellent
Yes 1 0 1 2 1

No 1 0 1 1 0

c_rain

4r# 323 T L Bt+l f age="<=30" & student="Yes” i i* T 2 Fjlo

7 ~

M % 324 P| 5 age="<=30" & student="Yes” i i* T 2_ Tt & o
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# 3.25 (Bt+1)
age=">40"F #* %

DataNo| income |student | credit_rating | buy_computer
6 |Medium| Yes Fair No
7 |Medium| Yes Fair No
10 |Medium| Yes Fair No

% 3.26 (Bt+1)
age=“>40"z*+=x £
(g income student c_rain
@ | High | Medium | Low | Yes | No | Fair | Excellent
Yes 0 0 O]]0]0|O0 0
No 0 3 O] 3]0 3 0

drd 3.25 T 5 Bt+l foage=>40"1% i T 2 ?ﬂ‘*’ om % 3.26 P &
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