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understanding with a subject*
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C6 mot tap dit liéu thuc vé tinh trang hiéu biét ctia hoc sinh vé moén hoc May dién mot
chiéu, ¢6 5 thudc tinh dau vao:

Input

STG (The degree of study time for goal object materails),

SCG (The degree of repetition number of user for goal object materails)

STR (The degree of study time of user for related objects with goal object)

LPR (The exam performance of user for related objects with goal object)

PEG (The exam performance of user for goal objects);

Output

UNS (The knowledge level of user) (target value) (4 class)



e T ngudn UCI:
https://archive.ics.uci.edu/ml/datasets/User+Knowledge+Modeling

* TAp dit liéu d3 duoc chia san thanh hai tap:
* TAp huan luyén cd 258 doi tuong
* TAp test: 145 doi twong



Table 14

Comparing the performances of algonthms.
Algorithm Bayes k-NN knowledge  Proposed IKC
knowledge classifier
clssifier oy MA ML BU MA M
The average number 38 262 217 305 3 3 5
of misclassified
observations
The percentages of 262 181 15 21 21 21 35
average error
rates (%)
The classification 738 819 8 79 979 979 965

accuracy (%)




Mot phan tap di liéu train

STG SCG STR LPR PEG UNS
(Class)
0 0] O 0 0] very low
0.08 0.08 0.1 0.24 0.9 High
0.06 0.06 0.05 0.25 0.33 Low
0.1 0.1 0.15 0.65 0.3 Middle
0.08 0.08 0.08 0.98 0.24 Low
0.09 0.15 0.4 0.1 0.66 Middle
0.1 0.1 0.43 0.29 0.56 Middle
0.15 0.02 0.34 0.4 0.01 very low
0.2 0.14 0.35 0.72 0.25 Low
0] 0] 0.5 0.2 0.85 High
0.18 0.18 0.55 0.3 0.81 High
0.06 0.06 0.51 0.41 0.3 Low
0.1 0.1 0.52 0.78 0.34 Middle
0.1 0.1 0.7 0.15 0.9 High
0.2 0.2 0.7 0.3 0.6 Middle
0.12 0.12 0.75 0.35 0.8 High




MOt phan dit lieu test

STG SCG STR LPR PEG UNS
0 0.1 0.5 0.26 0.05 Very Low
0.05 0.05 0.55 0.6 0.14 Low
0.08 0.18 0.63 0.6 0.85 High
0.2 0.2 0.68 0.67 0.85 High
0.22 0.22 0.9 0.3 0.9 High
0.14 0.14 0.7 0.5 0.3 Low
0.16 0.16 0.8 0.5 0.5 Middle
0.12 0.12 0.75 0.68 0.15 Low
0.2 0.2 0.88 0.77 0.8 High
0.16 0.25 0.01 0.1 0.07 Very Low
0.11 0.29 0.2 0.05 0.66 Middle
0.18 0.26 0.05 0.4 0.04 Very Low
0.21 0.32 0.25 0.5 0.8 High
0.13 0.28 0.18 0.75 0.32 Middle




TOng quat

Bai toan tong quat: Co m dbi twong {01 O, ...., On} duoc gan nhan tir L,
dén L dua vao n thuoc tinh A; dén A,
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MO hinh dé xuat




Thuat toan CS-IFS

Thuat toan CS-IFS
o Bud6c 1: Mo hoa dit liéu: chuyen r thanh (y;;, ni)
;- min 7,

i=12..m ¥
p = 2—m
7 omax r— mi 7,
+ Ham thugc L ()
\ n . 1-vy.
+ Ham khong thudc: n, =— (2) (Surgeno)
ij
: T e wOT. .
Budc 2: Tinh cac weight (trén tap dit liéu train) w'™ =——L (3) vdi
ZW(_I)T_
i1 |
YIS0 m) -S|
T=2 (4) va
m
[3+2y, +y,) -y =2 ™
S((yij T )= — é : (5)

¢ day tla vong lap thir t (£=0,1,2,...), w =

= | -



Thuat toan CS-IFS

Budc 3: Tinh cac tdm cta moi 16p (cum) tur tap dir ligu:

. o
SLp :{(Cj,rjp)| | :1,2,...,n}( rjIO =2 p:1,2,...,k)

+ Mo hoa cac tam: S ={(Cj,(yJ , Jp))|1—12 } by using

r’ — min d _ube
1 Y,

y;-p _ J i=1,2,...m ’ n;-p — —, for a” p=1,2,...,k.
1+yjp

max r, — min
i=1,2,..m I i1=1,2,...m

Budéc 4. Tinh khoang cach tir moi doi tuong dén tdm cua cac cum:

d(Si’SLp):jZ::lW(j*) Si(yij’nij)_SLp(yJ ) Jp)

(6)

forall p=12,..k,i=12,..,m



Thuat toan CS-IFS

Buoc 5: Forall i=12,...m, we put S belong the class S, such that
d(S;,S,.) = min {d(S,,S, )}

p=L2,..k

t
n_T

N
duoc phan lop dang va N 13 tong so phan tir cua tap test.

Budc 6: Tinh df chinh x4c; 8CC; =—- trong d6 nt I3 tdng sb phan tir



Két qua chay md hinh

[> number of class: 4

len: 145
Check Result of classification: [1, &, 1, 1, 1, 1, 1, e, 1, 1, 1, 1, 1, e, 1, 1, 1, 1,
True: 126
Accuracy: 0.869
No. Attributes Result
Result
No. Rate: 94.48275862068965
Train Test Train Validate Test Time: 0.171067476272583
81,0078 86.8966 83.4146 83,0189 83.4483 Feature Importances:
1 STG: 0.0840966177075364
0.0269 0.0199 0.8560 0.8560 0.0220 1 STG,SCG,STR,LPR,PEG SCG: 0.07695526869228603
209756 849057 % 756 STR: 0.05592931054885202
) LPR: 0.1677576567499081
3.9925 3.9925 0.0189 PEG: 0.6152611463014175
83.4146 88.6792 86.8966 Rate: 95.86206896551724
3 Time: 0.10665225982666016
0.8508 0.8508 0.0219 _
2 LPR,PEG Feature Importances:
81.9512 81.1321 78.6207 LPR: 0.25522854236291764
4 PEG: 0.7447714576370824
1.4324 1.4324 0.0229
Rate: 84.13793103448276
81.4634 94.3396 81.3793 Time: 0.11164212226867676
5 3 PEG .
0.9466 0.9466 0.0209 Fe?;gi'mpmances'




Két qua chay mé hinh

Accuracy of classification results in example 6.1 when using the
difference methods.
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So sanh két qua véi mot s mo hinh khac

Accuracy of classification results in example 6.1 when using the
difference methods.
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X =
Proposed H_max | H_WX_ max | Hamming Hamming Mahanta He Wang Chen
2D 3D and and
Xin Deng
86.90%0 84.14% | 86.21% 84.14% 84.14% 85.52% 84.14% 84.14% | 84.83%
Garg and | Jiang et | Chen Euclide 2D | Euclide 3D Bayes k-NN GA Random
Rani al., and Deng knowledge | knowledge forest
classifier classifier
84.83% 82.76% | 50.86% 84.14% 84.14% 73.80% 81.90% 97.90% | 91%




date
1 2/4/201517:51
2 2/4/201517:51
3 2/4/201517:53
4 2/4/201517:54
5 2/4/201517:55
6 2/4/201517:55
7 2/4/201517:57
8 2/4/201517:57
9 2/4/201517:58
10 2/4/2015 18:00
11 2/4/201518:01
12 2/4/2015 18:02
13 2/4/2015 18:03
14 2/4/2015 18:04
15 2/4/2015 18:04
16 2/4/2015 18:06
17 2/4/201518:07
18 2/4/201518:08

Temperat Humidity Light

23.18
23.15
23.15
23.15
23.1
23.1
23.1
23.1
23.1
23.075
23.075
23.1
23.1
23.05
23

23

23
22.945

27.272
27.2675
27.245
27.2
21.2
27.2
27.2
27.2
27.2
27.175
27.15
27.1
27.16667
27.15
27.125
27.125
27.2
27.29

426
429.5
426
426
426
419
419
419
419
419
419
419
419
419
419
418.5
0

0

C0O2
721.25
714
713.5
708.25
704.5
701
701.6667
699
689.3333
688
690.25
691
683.5
687.5
686
680.5
681.5
685

Trén tap dir lieu OCCUPANCY

Humidityf Occupancy

0.004793
0.004783
0.004779
0.004772
0.004757
0.004757
0.004757
0.004757
0.004757
0.004745
0.004741
0.004739
0.004751
0.004734
0.004715
0.004715
0.004728
0.004728

O O R R R R R R R R R R R R R R R,

21.76
21.79
21.7675
21.7675
21.79
21.76
21.79
21.79
21.79
21.79
21.79
21.79
21.79
21.79
21.79
21.815
21.815
21.89
21.79
21.82333
21.865
21.89
21.89
21.89
21.89
21.89
21.89
21.89
21.89
21.89
21.89
21.89
21.89
21.89
21.89
21.89
21.89
21.89
21.89

31.13333
31
31.1225
31.1225
31.13333
31.26
31.1975
31.39333
31.3175
31.46333
31.525
31.575
31.395
31.3925
31.5

31.5
31.4725
31.6
31.55
31.73
31.7225
31.745
31.7675
31.7675
31.79
31.79
31.89
31.89
31.865
31.79
31.865
31.73
31.7225
31.7
31.695
31.56667
31.55
31.36
31.125

Temperat Humidity Light

437.3333
437.3333
434

439
437.3333
437.3333
434
437.3333
434
437.3333
437.75
441.75
a42
441.75
441.5
438
449.5
449.5
449.5
447.6667
449.5
449.5
449.5
437.75
442.6667
437.3333
439

444

444

CcO2
1029.667
1000
1003.75
1009.5
1005.667
1014.333
1018.5
1018.667
1022
1027.333
1047.75
1049
1061.5
1049
1048
1049.25
1051.25
1060.5
1059.5
1072
1072.333
1075.333
1087
1083.25
1086.333
1091
1100
1101
1107
1110
1101.75
1100
1092.75
1092.5
1094
1085.667
1047
1031
977.5

HumidityF Occupancy

0.005021
0.005009
0.005022
0.005022

0.00503
0.005042
0.005041
0.005073

0.00506
0.005084
0.005094
0.005102
0.005073
0.005073

0.00509
0.005098
0.005093
0.005138
0.005098
0.005138

0.00515
0.005162
0.005165
0.005165
0.005169
0.005169
0.005185
0.005185
0.005181
0.005169
0.005181
0.005159
0.005158
0.005154
0.005153
0.005132

0.00513
0.005099

0.00506

OOORRRRRRRRRRRPRRRRRRRRRBRPRRPRPRERERERRRRRRRRRR



Trén tap dit lieu OCCUPANCY

Result
No.

Train Test1 Test2 Train Validate Test1 Test2
97.6790 97.823 98,9233 98,6798 99,0792 94.4841 99.2104
1 0.3%1 0.1985 0.5108 2.9505 2.9505 0.18%4 0529
98.7872 98.9504 89,7936 99,3335
2 28018 28918 0.1459 04673
%.3617 ®.7723 87.9550 99,015
3 27012 27012 0.1476 04522
98.01% 985681 97.8236 99,0361
4 21178 L1178 0.1883 0.4668
98,8486 98.4653 95.1220 99,2002
5 21138 27138 0.1473 0.4597

No. Attributes Result 1 Result 2
Rate: 94.59662288930582 Rate: 97.10828547990155
Time: 0.9436440467834473 Time: 1.2820539474487305
Feature Importances: Feature Importances:
Temperature: Temperature:
0.07407358049906027 0.11762515573226466
Humidity: Humidity:
0.02076621548919251 0.024773284895890275
Temperature,Humidity, Light: 0.6192129301882042 Light: 0.6311773683594154
1 |Light,CO2,HumidityRati C02:0.2555437410060837 C02:0.1951629714309017
o HumidityRatio: HumidityRatio:
0.030403532817459316 0.031261219581528
Rate: 94.14634146341463 Rate: 96.1033634126333
Time: 0.855431318283081 Time: 1.1552131175994873
Feature Importances: Feature Importances:
Light: 0.608854022367372 Light: 0.6396158289718371
2 Light,CO2 C02:0.3911459776326281 C02:0.3603841710281629




Trén tap dit lieu IRIS

c1 c2 c3 ca Class N iR
5.4 3.7 15 0.2 Iris-setosa Train Test Train Validate Test
4.8 3.4 1.6 0.2 Iris-setosa
4.8 3 1.4 0.1 Iris-setosa 90.8333 93.3333 91.6667 95.8333 93.3333
. . . i 1
4.3 3 1.1 0.1|Iris-setosa 0.0340 0.0329 0.5939 0.5939 0.0260
5.8 4 1.2 0.2 Iris-setosa
5.7 4.4 1.5 0.4 Iris-setosa 88.5417 100.0000 93.3333
. 2
5.4 3.9 1.3 0.4 Iris-setosa 0.6790 0.6790 0.0289
5 2 3.5 1 Iris-versicolor
5.9 3 4.2 1.5 Iris-versicolor 90.6250 91.6667 96.6667
6 2.2 4 1 Iris-versicolor 3 0.9509 0.9509 0.0299
6.1 2.9 4.7 1.4 Iris-versicolor . : :
5.6 2.9 3.6 1.3 Iris-versicolor 92.7083 100.0000 93.3333
6.7 3.1 4.4 1.4 Iris-versicolor 4
6.4 3.2 5.3 2.3 lIris-virginica 072y Oy e
6.5 3 5.5 1.8 Iris-virginica 91.6667 95.8333 93.3333
7.7 3.8 6.7 2.2 Iris-virginica 5
7.7 2.6 6.9 2.3 Iris-virginica 0.7636 0.7636 0.0289
No. Attributes Result

Rate: 96.66666666666667
Time: 0.12154603004455566
Feature Importances:

1 C1,C2,C3,c4 C1:0.10185933102048822
C2: 0.026068724031321485
C3: 0.4005835147362672
C4:0.47148843021192316

Rate: 96.66666666666667
Time: 0.1198735237121582
Feature Importances:
C3: 0.5069662629054572
C4:0.4930337370945428

2 C3,C4




ap dr lieu spam (57 thuoc tinh

Result
No.
Train Test Train Validate Test
61.2500 61.2378 79.0082 89.8098 61.9978
! 0.1879 0.1064 45.1500 45.1500 0.1445
61.2772 61.2378 88.5530 89.4022 82.0847
2 0.1781 0.1106 132.8890 132.8890 0.1196
61.2500 61.1292 83.0978 88.9946 67.3181
> 0.1931 0.0941 65.5977 65.5977 0.1196
61.3587 60.9121 88.9946 91.5761 88.9251
4 0.1777 0.0996 61.3784 61.3784 0.0982
61.1141 61.8893 62.7378 86.5489 86.7535
> 0.1872 0.0986 53.3400 53.3400 0.0810
No. Attributes Result
Rate: 96.30836047774159
. Al Time: 0.5831830501556396




