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Abstract

This research presents application study of the domain of knowledge
discovery by using the techniques of data mining, the main object of the study is
discover the major patterns of the academic student data examination of higher
secondary certificate — scientific procedure, since 2007 up to 2016 to get the
indicator output around the academic performance.At this study we discover some
major patterns data, Some of this patterns association exist between student
modified summation and the student gain level for some subjects, also relation
between summation degrees with degree gained from some subject .This research
attempts to read this result and interpretation, supply and verification level and its
type to supplied to ministry decision maker.We choose data mining technique
because it's better to used benefit of quantity data, we use different way from data
mining technique to support discovery result clusters using (k-means) and
classification use decision tree, after first preprocessing data for database and
restriction like logical data warehouse shape, we use k—-means algorithm of clusters
technique and (J48) algorithm of the classification technique of decision tree, this
deferent way and algorithms application through weka tool, which support more
algorithms and way of data mining Last deductive abstract and suggest some
recommendation which interest for decision maker.Results from this research built
logical data warehouse & applying algoritm fo data mining’s algorithm, in addition
to the difficulties of some subjects which may from it’s tough words or other mis—

qualification planning.
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2007| Male | Regular | 80 |Excellent| 50 |Accepted| 60 Good 45 Fail 13 Fail 60 Good 0 |Absent 50 Accepted 0 Absent| 358 | Pass | Accepted
2007| Male | Regular | 80 |Excellent| 54 [Accepted| 80 |Excellent| 53 [Accepted| 30 Fail 70 V.Good 0 |Absent 67 Good 0 Absent| 434 | Pass Good
2007| Male | Regular | 77 | V.Good | 56 |[Accepted| 50 |Accepted| 45 Fail 10 Fail 57 Accepted| 0 |Absent 70 V.Good 0 Absent| 365 | Pass | Accepted
2007| Male | Regular | 50 |Accepted| 32 Fail 53 |Accepted| 50 [Accepted| 15 Fail 53 Accepted| 0 |Absent 77 V.Good 0 Absent| 330 | Fail Fail
2007| Male | Regular | 73 | V.Good | 56 |[Accepted| 73 | V.Good | 53 |Accepted| 28 Fail 60 Good 0 |Absent 73 V.Good 0 Absent| 416 | Pass | Accepted
2007| Male | Regular | 80 |Excellent| 48 Fail 63 Good 53 [Accepted| 28 Fail 67 Good 0 |Absent 73 V.Good 0 Absent| 412 | Pass | Accepted
2007| Male | Regular | 57 |Accepted| 48 Fail 53 |Accepted| 43 Fail 33 Fail 57 Accepted| 0 [Absent 77 V.Good 0 Absent| 368 | Pass | Accepted
2007| Male | Regular | 83 |Excellent| 62 Good 70 | V.Good | 58 [Accepted| 25 | Fail 53 |Accepted| 0 |Absent| 73 V.Good 0 Absent| 424 | Pass Good
2007| Male | Regular | 87 |Excellent| 60 Good 70 | V.Good | 48 Fail 23 Fail 63 Good 0 |Absent 70 V.Good 0 Absent| 421 | Pass Good
2007| Male | Regular | 90 |Excellent| 68 Good 70 | V.Good | 48 Fail 23 Fail 67 Good 0 |Absent 77 V.Good 0 Absent| 443 | Pass Good
2007| Male | Regular | 80 |Excellent| 66 Good 73 | V.Good | 38 Fail 5 Fail 60 Good 0 |Absent 70 V.Good 0 Absent| 392 | Pass | Accepted
2007| Male | Regular | 73 | V.Good | 34 Fail 40 Fail 48 Fail 33 Fail 53 Accepted| 0 |Absent 57 Accepted 0 Absent| 338 | Fail Fail
2007| Male | Regular | 67 Good 50 |[Accepted| 53 |Accepted| 23 Fail 38 Fail 43 Fail 0 |Absent 53 Accepted 0 Absent| 327 | Fail Fail
2007| Male | Regular | 80 |Excellent| 50 [Accepted| 57 |Accepted| 33 Fail 23 Fail 50  |Accepted| 0 [Absent 60 Good 0 Absent| 353 | Pass | Accepted
2007| Male | Regular | 60 Good 36 Fail 53 |Accepted| 43 Fail 33 Fail 60 Good 0 |Absent 63 Good 0 Absent| 348 | Fail Fail
2007| Male | Regular | 37 Fail 30 Fail 40 Fail 28 Fail 23 Fail 57 Accepted| 0 |Absent 57 Accepted 0 Absent| 272 | Fail Fail
2007| Male | Regular | 83 |Excellent| 54 |[Accepted| 53 |Accepted| 28 Fail 20 Fail 63 Good 0 |Absent 77 V.Good 0 Absent| 378 | Pass | Accepted

(bl asaat) JuSy) b Ligilly oanil) say DU clily( ) —0) IS
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Year;Gender;Classifier;Islamic;l.Rating;Arabic;A.Rating;English;E.Rating;Math.;M.Rating;Physics;P.Rating;Chemistry; CH.Rating;
Biology;B.Rating;Computer;C.Rating;Engineering;G.Rating;Sum.;Gen.Rat.;Evaluation

2007;1;1;57;Accepted;56;Accepted;47;Fail;38;Fail; 15;Fail;43;Fail;0;Absent;60;Good;();Absent; 31 6;Fail;Fail

2007;1;1;73;V.Good;56;Accepted;57;Accepted;38;Fail;25;Fail;57;Accepted;);Absent;60;Good;();Absent;366;Pass;Accepted

2007;1;1;77;V.Good;58;Accepted;60;Good;40;Fail;38;Fail;57;Accepted;0;Absent; 70;V.Good;);Absent;400;Pass;Accepted

2007;1;1;70;V.Good;30;Fail;:37;Fail;33;Fail;20;Fail;37;Fail;0;Absent;60;Good;);Absent; 28 7;Fail;Fail

2007;1;1;73;V.Good;54;Accepted;63;Good;38;Fail; 15;Fail;43;Fail;0;Absent;63;Good;;Absent; 349;Fail;Fail

2007;1;1;73;V.Good;46;Fail;53;Accepted;40;Fail;23;Fail;63;Good;0;Absent;60;Good; 0;Absent;358;Pass;Accepted

2007;1;1;87;Excellent;46;Fail;53;Accepted;23;Fail;30;Fail; 57;Accepted;0;Absent;60;Good;0;Absent; 356;Pass;Accepted

2007;1;1;90;Excellent;62;Good;73;V.Good;55;Accepted;20;Fail;73;V.Good;();Absent;80;Excellent;);Absent;453;Pass; Good

2007;1;1;77;V.Good;72;V.Good;57;Accepted;48;Fail;30;Fail; 70;V.Good;0;Absent; 73;V.Good;);Absent;427;Pass;Good

2007:1:1;70;V.Good;16;Fail;23;Fail;30;Fail;28;Fail;27;Fail;0;Absent;33;Fail;0;Absent; 22 7;Fail;Fail

2007;1;1;67;Good;56;Accepted;47;Fail;40;Fail; 1 8;Fail;67;Good;();Absent;57;Accepted;);Absent;352;Pass;Accepted

2007;1;1;7;Fail;26;Fail;27;Fail;23;Fail; 1 5;Fail;37;Fail;0;Absent;40;Fail;0;Absent; 1 75;Fail;Fail

2007;1;1;80;Excellent;50;Accepted;60;Good;45;Fail; 1 3;Fail;60;Good;();Absent; 50;Accepted;);Absent;358;Pass;Accepted

2007;1;1;80;Excellent;54;Accepted;80;Excellent;53;Accepted;30;Fail;70;V.Good;0;Absent;67;Good;0;Absent;434;Pass;Good

2007;1;1;77;V.Good;56;Accepted;50;Accepted;45;Fail; 10;Fail;57;Accepted; 0;Absent; 70;V.Good;0;Absent; 36 5;Pass;Accepted

2007;1;1;50;Accepted;32;Fail;53;Accepted; 50;Accepted; 1 5;Fail;53; Accepted;0;Absent;77;V.Good;0;Absent; 330; Fail;Fail

2007;1;1;73;V.Good;56;Accepted;73;V.Good;53;Accepted;28;Fail;60;Good;0;Absent; 73;V.Good;();Absent;416;Pass;Accepted

2007;1;1;80;Excellent;48;Fail;63;Good;53;Accepted;28;Fail;67;Good;);Absent;73;V.Good;0;Absent;412;Pass;Accepted

2007;1;1;57;Accepted;48;Fail;53;Accepted;43;Fail;33;Fail;57;Accepted;);Absent; 77;V.Good;();Absent; 36 8;Pass;Accepted

2007;1;1;83;Excellent;62;Good;70;V.Good;58;Accepted;25;Fail;53;Accepted;);Absent; 73;V.Good; 0;Absent;424;Pass;Good

2007:1;1;87;Excellent;60;Good;70;V.Good;48;Fail;23;Fail;63;Good;0;Absent;70;V.Good;);Absent;42 1 ;Pass;Good

2007:1:1;90;Excellent;68;Good;70;V.Good;48;Fail;23;Fail;67;Good;);Absent;77;V.Good;0;Absent;443;Pass;Good

2007;1;1;80;Excellent;66;Good;73;V.Good;38;Fail; 5;Fail;60;Good;0;Absent; 70;V.Good;);Absent;392;Pass;Accepted

2007;1;1;73;V.Good;34;Fail;40;Fail;48;Fail;33;Fail;53;Accepted;);Absent; 57;Accepted;);Absent; 33&;Fail;Fail

2007;1;1;67;Good;50;Accepted;53;Accepted;23;Fail;38;Fail;43;Fail;0;Absent; 53;Accepted;;Absent; 32 7;Fail;Fail

2007;1;1;80;Excellent;50;Accepted;57;Accepted;33;Fail;23;Fail;50;Accepted;);Absent;60;Good;0;Absent;353;Pass;Accepted

2007;1;1;60;Good;36;Fail;53;Accepted;43;Fail;33;Fail;60;Good;0;Absent;63;Good;);Absent; 348;Fail; Fail

2007;1;1;37;Fail;30;Fail;40;Fail;28;Fail;23;Fail;57;Accepted;);Absent; 57;Accepted;0;Absent; 2 72;Fail; Fail

2007;1;1;83;Excellent;54;Accepted;53;Accepted;28;Fail;20;Fail;63;Good;0;Absent;77;V.Good;();Absent; 378;Pass;Accepted
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Year : numeric
[.Rating : nominal
A.Rating : nominal
E.Rating: nominal
M.Rating: nominal
P.Rating: nominal
CH.Rating: nominal
B.Rating: nominal
C.Rating: nominal
G.Rating: nominal
Gen.Rat.: nominal

Evaluation: nominal
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15481 ¥ aladiuf my(Sclusters ) adlso miliy(V-o) J<&
kMeans
Number of iterations: 52
Within cluster sum of squared errors: 89939.27977727511

Missing values globally replaced with mean/mode

Cluster centroids: Cluster#
Attribute Full Data 0 1 2 3 4
(194000) (32549) (37750) (26548) (50159) (46994)
Year 2011.1762 2011.9052 2010.9026 2010.6187 2011.4365 2010.9284
Gender 1.4479 2 1 1.2765 1 2
Islamic 70.2545 78.5594 75.2042 26.9785 77.4828 77.2587
Arabic 54.9226 64.7201 55.3481 24.23 61.0337 58.6111
English 64.1653 69.306 71.227 29.7461 68.6999 69.5365
Math. 38.1649 43.6222 40.5999 14.2985 41.5857 42.2606
Physics 36.8234 40.9457 38.9215 21.0148 37.8142 40.1558
Chemistry 55.6278 59.6339 61.1499 23.8461 60.5171 61.1531
Biology 31.0314 0.0053 67.557 14.885 0.0004 65.4223
Computer 13.797 28.9897 0 6.2846 31.2246 0
Engineering 16.3933 35.312 0 10.0384 35.1768 0
Sum. 381.1803 421.0944 410.0075 171.322 413.5352 414.3981

Time taken to build model (full training data) : 65.12 seconds

Model and evaluation on training set

Clustered Instances

0 32549 (17%)
1 37750 (19%)
2 26548 (14%)
3 50159 (26%)
4 46994 (24%)
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2 Al Wyt aadla) 4wl 3ala aladiad ay(Sclusters ) adlic o milii (A—o)J<é

kMeans

Number of iterations: 15

Within cluster sum of squared errors: 60712.697046307076

Missing values globally replaced with mean/mode

Cluster centroids: Cluster#
Attribute Full Data 0 1 2 3 4
(194000) (58463) (31833) (31729) (39845) (32130)
Islamic 70.2545 86.2676 94.3009 26.6383 70.5027 60.0574
|.Rating Excellent Excellent Excellent Fail V.Good Good
Sum. 381.1803 418.8847 562.2256 197.0278 390.4822 303.5209
Gen.Rat. Pass Pass Pass Fail Pass Fail
Clustered Instances
0 58463 (30%)
1 31833 (16%)
2 31729 (16%)
3 39845 (21%)
4 32130 (17%)
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=== Clustering model (full training set) ==

65009 ( 34%)
61208 ( 32%)

gganall pa Aijlia Wil dunpal) 4all) 3ale aladin) sy(Sclusters ) adlice gilii (4-0)J<
alall yaiilly alal)
kMeans

Number of iterations: 12
Within cluster sum of squared errors: 533(08.375571767916
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Missing values globally replaced with mean/mode

Cluster centroids: Cluster#
Attribute Full Data 0 1 2 3 4
(194000) (27353) (20759) (19671) (65009) (61208)
Arabic 54.9226 73.6368 85.8928 17.6062 59.8106 42.8568
A.Rating Fail V.Good Excellent Fail Good Fail
Sum. 381.1803 474.2936 570.7797 148.3316 414.1535 315.0777
Gen.Rat. Pass Pass Pass Fail Pass Fail
Clustered Instances
0 27353 (14%)
1 20759 (11%)
2 19671 (10%)
3 65009 (34%)
4 61208 (32%)
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2 Al Wty 4 ulady) 4all) Sake aladiud my(Sclusters ) adlico ailii (1« —0) S

kMeans

Number of iterations: 10

Within cluster sum of squared errors: 51444.67462783167

Missing values globally replaced with mean/mode

Cluster centroids: Cluster#
Attribute Full Data 0 1 2 3 4
(194000) (32035) (52027) (36121) (37906) (35911)
English 64.1653 60.5209 86.8749 30.912 73.4921 58.1181
E.Rating Excellent Good Excellent Fail V.Good Accepted
Sum. 381.1803 404.9294 505.796 208.3003 423.0281 309.1725
Gen.Rat. Pass Pass Pass Fail Pass Fail
Clustered Instances
0 32035 (17%)
1 52027 (27%)
2 36121 (19%)
3 37906 (20%)
4 35911 (19%)

2 Al Wyt 4 lady) 4all) Sabe aladiud my(5clusters ) adlico gilii (6-0) Jgaa
oY) Badl Asalaiy) Aadl) adlic 5¢)@ N-V-o
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cl) e\.c Prerap)

Within cluster sum of squared errors: 33739.72429503774S

Missing values globally replaced with mean/mode
Cluster centroids:
Cluster#

Attribute Full Data o 1 2 3 4

(194000) (33694) (17339) (55969) (60795) (26203)
Math. 38.1649 57.944 83.3909 28.9106 34.4783 11.1251
M.Rating Fail Accepted Excellent Fail Fail Fail
Sum. 381.1803 470.377 594.302 320.9593 416.4094 172.3508
Gen.Rat. pPass Pass Pass Fail Pass Fail
Time taken to build model (full training data) : 14.64 secon: ds

=== Model and evaluation on training set =—=

Clustered Instances

33694 ( 17%)
17339 ( 9%)
55963 ( 29%)

60795 ( 31%)
26203 ( 14%)

wWNEO

gganall pa Adjlia Wiy cilucaliyll 3ale aladic) my(Sclusters ) adlic o milii (V)-0) J<&
alal) yaily alal)
kMeans
Number of iterations: 23
Within cluster sum of squared errors: 33739.72429037749
Missing values globally replaced with mean/mode

Cluster centroids: Cluster#

Attribute

Full Data

0

1

2

3

4

(194000)

(33694)

(17339)

(55969)

(60795)

(26203)

Math.

38.1649

57.944

83.3909

28.9106

34.4783

11.1251

M.Rating

Fail

Accepted

Excellent

Fail

Fail

Fail

Sum.

381.1803

470.377

594.302

320.9593

416.4094

172.3508

Gen.Rat.

Pass

Pass

Pass

Fail

Pass

Fail
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Clustered Instances

0 33694 (17%)
1 17339 (9%)

2 55969 (29%)
3 60795 (31%)
4 26203 (14%)

gganall aa Aijlia Wiy clualiyll 3ale aladial) sy(Sclusters ) adlico gilii (1-0) Jgaa
alad) juagilly alad)
g—ﬁ\&ﬁ Slualy ) Ablic 3g)d V-V-o
A28V ageganae OIS Il ppadig A3 )30A agluant baugia oIS Gl YY4€ 22 o i
aliple i
15,2098 agegena OIS liae ayaig AapAY agliaat laugie o Qs YYFFA 2e -0
zaliale g
AT agegane OIS Cauly adpais Aaya¥ 4 agluant haugie (€ Qs 00479 2xe (-
oy ple i
228V agesana OIS i) appalig A paFE agliast dangie G @l TeVA0 2ae ol
zaliale g
)N VY agesana G iy appalig Aapa)) agdiast dangie G @l YAY LY 2ae OT_G

cly e\.e Mg

g3anall 2a 4 lia Wiy oljudl) 3ala aladi) my(Sclusters ) adlice milis (VY-0) J<&
alad) padilly alad)
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kMeans

Number of iterations: 28

Within cluster sum of squared errors: 39175.300192665025

Missing values globally replaced with mean/mode

Cluster centroids: Cluster#
Attribute Full Data 0 1 2 3 4
(194000) (56847) (16585) (65504) (35849) (19215)
Physics 36.8234 60.5209 80.5256 29.0137 Accepted 16.9174
P.Rating Excellent Fail Excellent Fail V.Good Fail
Sum. 381.1803 412.3737 595.6473 316.1757 478.9553 142.9675
Gen.Rat. Pass Pass Pass Fail Pass Fail
Clustered Instances
0 56847 (29%)
1 16585 (9%)
2 65504 (34%)
3 35849 (18%)
4 19215 (10%)

alal) £ganall ga dijlia Wyatig elijudll 3ala aladin) sy(Sclusters ) sdlice milii (V—0)J i
alall pagilly
gﬂ\&m elijadl) 28le 3B A-V—0
228V Y agegana OIS ) aa iy Aa)al) agluaat dangie IS s 0TAEY 2ae o
b ale iy
45)2097 agegane OIS liae atyadis dapoA ) agluast haugie o Qs Y10A0 aae (-
zabiale i
)T agesena G iy at ity A a¥ 4 agliast dangie € Gl 000§ e -
Sy ale i
Aa EVA agegena OIS Jphe atyodig Aa )20 ) agluaat laugic (€ (s YOA£d 2ae (=&
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Aa)d) £F age sane OIS oy anpaiis Ayl Y agluast Jaugie € (il V4YY 0 s G2
oy ple i
D Aa)ledd) 1A (e dualdiioial) pilill) 4-V -0
Ay Ayl Aalllg A A sil) ) Ssall (mmy G € 4l @llia (o galil) iy
goanall (& s lly m il Jala€ (Plary 5 (Dlual)ll 5 elijadll) Salag (AjulaiY)
S
le sl clla b el gandl 8 llall ~ b Jlaal mll) oy~
ol ila (8l Chaall (i A a5 % 29 Ay cluabylly el
sl ale 8 )y 43Uy olall g ganl) 8 Ul Zlas Alla b a3 il iy e
celadl padll A ) e 4318 4 gl
(J48) _LRY i Laaii A—o
P leie CoDDE B oliy ajs bl (e A gana clial o il
-4 bl Jeeaty alilly Gl (SUaly Ul o3a Aigd e Y 1 Yl
Jal) iy Caiunall A ila el jaaits yaidll elis hall sy ol Ayla HLid) e Y LA
el el aeld Caline e laely &5 ) 3l auii ¢ lgale ciliant 1 ) G LLlblad
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C.STATUS = Fail: Accepted (234.0/20.0)
C.STATUS = Ab

G.STATUS =
I.STATUS = Pass: Good (4635.0/2029.0)
I.STATUS = Fail: Accepted (27.0/1.0)

I.STATUS = Absent: Good (0.0)
G.STATUS = Fail: Accepted (148.0/46.0)
- Pasa

Geod (£599.0/3845.0)
Accepred (56.0/9.0)

STATUS s 0.0y
B.STATUS = Fail: Accepted (311.0/106.0)
CH.STATUS = Absent: Good (0.0)

E.STATUS = Fail: Accepted (279.0/22.0)

E.STATUS = Pass

| CH.STATUS = Fail: Accepted (994.0/289.0)
Pass

Good (1263.0/783.0)
Accepted (91.0/33.0)

(4232.0/1805.0)
.STATUS = Fail: Accepted (171.0/57.0)
I.STATUS = Fail: Accepted (£5.0/9.0)

| I.STATUS = Absent: Good (0.0)

CH.STATUS = Absent: Good (0.0)

E.STATUS - Absent: Accepted (3.0)

1.STATUS = Pass
| E.STATUS = Fail
| 1| CH.STATUS = Fau:

Accepted (13.0/1.0) S

Clasafier output
I 11 | | CH.STATUS = Fail: Accepted (13.0/1.0) ¢
I 0 I 1 1| CcH.sTATUS + Good (114.0/56.0)
I 1 1 | | CH.STATUS - Absent: Good (0.0)
I 11| E.STATUS - Pass
I 1 1 1 | CH.STATUS = Feil
I 1 & 1 1 | B.STATUS = Rbsent
I 1 1 1 1 1 1 G.STATUS = Absent: Good (42.0/15.0)
I 1 1 1 1 1| G.STATUS = Pass: Good (116.0/40.0)
I 1 1 1 1 | | G.STATUS = Fail: Accepted (18.0/7.0)
a0 A : Good (122.0/32.0)
I 1 1 1 1 | B.STATUS = Fail: Accepted (17.0/3.0)
1101 cmsm
(I R T nt
I 1 1 11 1| C.STATUS = Paas: Excellent (6173.0/2993.0)
I 1 L 11 1 | C.STATUS = Fail: Good (59.0/16.0)
I 1 L L 1 1 | C.STATUS = Absent
I 1 L 1 1 1 1 | G.STATUS - Absenc: Excellent (0.0)
I 1 1 1 1 1 1 | G.STATUS = Pass: Excellent (6625.0/3157.0)
I 1 0 L 1 1 1 |  G.STATUS = Fail: Good (26.0/8.0)
I 1 1 L 1 | B.STATUS - Pass: Excellent (13420.0/6106.0)
I 11 L 1 | B.STATUS = Fail: Good (102.0/41.0)
| 1 1 | | CH.STATUS = Absent: Excellent (0.0)
| 1 | | E.STATUS = Absent: Excellent (0.0)
||| I.STATUS = Fail: Accepred (64.0/20.0)
|1 | I.STATUS = Absent: Accepted (88.0/36.0)
|| M.STATUS = Absent: Excellent (0.0)
| P.STATUS = Absenc: Accepted (2.0/1.0)
Gen.Rat. = Absent: Absent (3495.0)
Number of Leaves : 55
Size of the tree : e2
Time texen to build model: 1.68 seconds
=== Stratified cross-validation we=
Summa.
Correctly Classified Instances 149605 77,116 % o
| tog | -0
S = =
Size of the tree : 82
Time taken to build model: 1.62 seconds
= Stratificd cross-validation
— Summary —
Correctiy Classified Instances 149605 77.116 2
Incorrectly Classizied Inscances 4305 22,008 1
Kappa statistic 0.6265
n spsoluce arrox 0.0s26
Root mean squased srrox 0.222
Reiative abaclute erro: 0 3636 3
zelative = eszor 63,5433 2
Coverage of casea (0.95 level) 99,0545 %
Mean zel. zegion size (0.85 level) 30,6518 ¢
Total Number of Instances 194000
— Detailea Accuracy By Class —
TP Rave FP Rave Precision Recall F-Measure MOC  ROC Area PRC Area Class
e o i b 2 S p 1 o1
c.916  0.13  0.636 o.s16  0.751 0.694 0.925  0.646  Accepred
0.s1s  0.076  0.564 0.a18  0.478 0.383 o.ese  0.456  Good
037 o.ces  0.s3 07 o.eee 0.692 0.963  0.535  Excellent
1 o 1 1 2 4 1 1 Apsenc
o o o o 2 o.ee7  0.3a V.Good
Weighted Avg.  0.771  0.086  0.712 0711 0.73 0.7 0.934  o0.734
—— Confuaton Mavrix —
. B 8 W & £ &=
s20 o o a o o1
0 3ssec 3160 104 0 01
0 18340 15428 2887 0 01
o 120022 o 01
o o o 0 35 01
o 1265 e33 s26s o 0| =

A By Jlat () ¥ - 0) g

82



=== Summa

Correctly Classified Instances 149605 77.116 %
Incorrectly Classified Instances 44395 22.884 %
Kappa statistic 0.6865
Mean absolute error 0.0986
Root mean squared error 0.222
Relative absolute error 40.3616 %
Root relative squared error 63.5433 %
Coverage of cases (0.95 level) 99.0644 %
Mean rel. region size (0.95 level) 30.6519 %
Total Number of Instances 194000
=== Detailed Accuracy By Class ===
TP Rate FP Rate Precision Recall F-Measure MCC ROC Area | PRC Area Class
1 0 1 1 1 1 1 1 Fail
0.916 0.13 0.636 0.916 0.751 0.694 0.925 0.646 Accepted
0.414 0.076 0.564 0.414 0.478 0.383 0.858 0.496 Good
0.97 0.068 0.534 0.97 0.688 0.692 0.963 0.535 Excellent
1 0 1 1 1 1 1 1 Absent
0 0 0 0 0 ? 0.887 0.34 V.Good
0.771 0.046 0.712 0.771 0.73 0.7 0.944 0.734 Weighted Avg.
=== Confusion Matrix ===
a b c d e f <-- classified as
81280 |0 0 0 0 0 a = Fail
0 35380 3160 104 0 0 b = Accepted
0 18940 15428 | 2887 0 0 ¢ = Good
0 3 431 14022 0 0 d = Excellent
0 0 0 0 3495 | 0 e = Absent
0 1269 8336 9265 00 0 f = V.Good
VA B Julat il (A-2)J e
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(2] Weka Classifier 21109:38 - rees.Ja8
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= FPass = Absent

Ai

= Absent = Pass = Fail
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