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— k-means J7J)LJY X n—
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10.2.3 B8nEls@Eit o=z AT I
— X-means J7J)LJYU X Lh—

« k-means EDR-ER
« DENEL Kk ZFHRDIZTNULIRS IR0
e FERE = X-means J7)LTU X
« 2 DEINMSIRSH T, DEIEZEEICHTIRET D
e DEIOZHMEOHIKT : BIC(Bayesian information
criterion) A& <7B3NUE, D ENZHikiT
BIC = —2log L + qlog N
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B Weka Explorer

[ Preprocess | Classify | Cluster | Associate | Select attributes | Visualize |

| Openfile.. || OpenUR.. || OpenDB.. || Generate.. || Undeo I Edit... | save.. |
Filter
Current relation Selected attribute
Relation: iris Attributes: 5 Mame: class Type: Mominal
Instances: 150 Sum of weights: 150 Missing: 0 (0%) Distinct: 3 Unigue: 0 {0%)
Attributes Ma. Lakel Count Weight
T|Ins-setosa 50 0.0
| All | | None | | Invert | | Pattern 2| Ins-versicalaor 50 0.0
3| Ins-virginica 50 0.0
Marme
Class: class (Nom) |"| Visualize All
50
class SNJLZHT
SN
Q Remove )
O ——
Status |Remove selected attributes. |

ox [or | g <0



Weka @) HierarchicalCluster

[ Preprocess [ Classify | Cluster | Associate | Select attributes | Visualize |

Clusterer
| Choose |Hierarchicaltlusterer N2 -LWARD -P -A "weka. core EuclideanDistance -R first-last’ |
Cluster mode Clusterer output
- -
® Use ML e chene: weka, ¢ lusterers.HierarchicalClusterer -N 2 -L WARD -P -A "wel—
o Supplied test set | Sat | Relation: tris-weka, filters, unsupervised, attribute, Renove-RE -
Inztances: 150
i Percentage split % Attributes: 4
. zepallength
i) Classes to clusters evaluation sepalwidth
| | | petallength
petalwidth
Store clusters for visualization Test node: evaluate on training data
| |EI‘I¢I’¢ attributes | === Clustering model (full training set) ===
Cluster @
| Start || Stop | (((((({0.2:0,03254,0,2:0,03254): 0, 01821, ((0,2:0, 02778, 8,20, 62778) : 0, 00843
Result list (right-click for options) =
- - - - Cluster 1
17:46:06 - HierarchicalClusterer ((((((1.4:0.07344,1.5:0. 07344): 0. 08446, ((1.5:0.09914, 1.4:0. 03914) : 0. 8122,
17:46:48 - HierarchicalClusterer
Time taken to build model (full training data) : 0.13 seconds
=== Wodel and evaluation on training set ===
Clustered Instances
i B0 33%)
1 108§ &7%)
~
m L v

Status

0K Log ‘. x0



Weka @) HierarchicalCluster

Weka Clusterer Visualize: 17:46:48 - HierarchicalClusterer (iris-weka.Filters.uns

X: petallength (Mum) w ||Y: petalwidth (Mum) -
Colour: Cluster (Nom) w (|Select Instance -
Reset Clear Open Save s C} :
Plot: iris-weka.filters.unsupervised.attribute.Remove-R5_clustered
2.5 o W :
o e
W wowoow W
woowW W
W W W W W
WWW W w W
W W
wWwwW wwowW oW E
W o
wWoow W w
= W OWW W
W wWoow R ks
1.3 H WK R K K
wWWowW oW k-
W
WowW W
w
3
wWowWwWw oW
wWww oW
WWWWWW W
a1 :
1 3,895 G4 L
-

Class colour

cluster@ cluster]




Weka @ SimpleKMeans

[ Preprocess | Classify [ Cluster | Associate | Select attributes | Visualize |

Clusterer

| Choose |SimpleKMeans -init 0 -max-candidates 100 -periodic-pruning 10000 -min-density 2.0 1 -1.25 42 -1.0 -N 3 -A "weka.corg

Cluster mode
i Use training set

Clusterer output

i1 Supplied tast set | Set...

i1 Percentage split %
i) Classes to clusters evaluation

Store clusters for visualization

| lgnore attributes

| Start | | Stop

Result list {right-click for options)

17:49:29 = HierarchicalClusterer

17:50:11 - SimpleKMeans

Within cluster sum of squared errors: &, 2923714004826762 -

Initial starting points (randonm):

Cluster 0: 6.71,2.9,4.7,1.4
Cluster 1: 6,2,2.8,4.3,1.3
Cluster 2: 8,9,3,1,6.1,2.3

r P&

Nizzing values globally replaced with nmean/node

Final cluster centroids:

Clusterd
Attribute Full Data ] 1
(150_@) (61.0) (50.0)
sepal length 5. 8433 5. 8335 5. 006
sepalwidth 3,054 2.7377 3418
petallength 3. 75487 4, 3957 1. 464
petalwidth 11987 1.4158 0,244

Time taken to build model (full training data)

=== Hodel and evaluation on training set ===

Clustered Instances

A, 02 secands

g0t 2

I

A
MESNTWLS

.

N

dim

g W — 7 —
: DD g TS5 RAFE =3
2 39 | 26%
q i [ ]

Status
OK

[Con ] g =0



Weka @ SimpleKMeans

Weka Clusterer Visualize: 17:50:11 - SimpleKMeans (iris-weka.filters.unsupervised

X: petallength (Num) w | |Y: petalwidth (Mum) -
Colour: Cluster (Nom) w ||Select Instance -
Reset Clear Open Save Jit‘ter@ .
Plot: iris-weka.filters.unsupervised.attribute.Remove-R5_clustered
2.5 " W .
W W =
B wowW oW w
woowW "
WWW W W w
R w "
W w
W wWwow oW o
k4 w
woow W W
w WWW W WwW
w w W W w
1,31 w WWW WY WY
wwoow W o
w W
" woow W
W
o
" wWww oW
WW W W
WWW WWW W
a1 :
1 3,45 B, 8 —
-

Class colour

clusterd cluztarl clustar?



Weka 0) EM

[ Preprocess | Classify | Cluster | Associate | Select attributes [ Visualize |

Clusterer
| Choose |Eh"| A 100 -N 3 210 -max -1 -ll-ow 1.0E-8 -ll-iter 1.0E-8 -0 1.0E-6 K 10 -num-slots 1 -5 100 |
Cluster mode Clusterer output
® Use training set =]
Cluster
) Supplied test set | Set... | Attribute . 415' . 33; o EE?
{::l Percentaie $p|it % —=====================================
. 5 Ll th
D CIHEEES to EIUStErE Evﬂluﬂtlﬂn EE:aneng 5. 9275 5. ang E.EIBEIE
| | | std, dew, 6,4217 06,3429 06,5339
Store clusters for visualization sepalwidth
mean 2,.7503 3,418 3. @7@4 “
| std, dev.  0.2856 0,3772 0,287 EXRSmhH
lgnore attributes |
petallength 2B = -
| — || Sto | o 4,4957 1,484 5,7233 BTN cund
P std. devw, 0.5254 06,1718 60,4991
Result list {right-click for options) .
17:49:29 - HierarchicalClusterer I L a191 02an o 1058
:;12?3;; - ;’:F"ﬁMH"S std. dev. 6.2627 0.1081 06,2456
17:51:50 -EM
Time taken to build nodel (full training data) : 0.01 seconds
=== Hodel and evaluation en training set ===
Clustered Instances
1] 64 [ 43%)
1 50 33%)
2 36 ( 24%) | 4
q| I [ ]
Status

0K Log ‘. x 0



Weka ) EM

Weka Clusterer Visualize: 17:51:50 - EM (iris-weka.filters

X: petallength (Num) w | |Y: petalwidth (Mum) -
Colour: Cluster (Nom) w ||Select Instance -
Re... Cl... Op... Save Jitter [} :
Plot: iris-weka.filters.unsupervised.attribute.Remove-R5_ cluatered
w B L
Ao b, |~
2.5 :.'xwww W e - l'-..r";.-.'-"i-' I AET R -
woere MR
Ehate w0 :'E.;-II“'Il '
W OW W W W W 1sindeail,
,Sg.m X ¥ ek
1.3 v e v e '=i!!:;’!=i!:z-:
* W R’WW E E !
o
e "x'b:c:b:’
W W
ﬂ.1 WEWWEEW W I
1 4,95 6.9 —

Class colour

clusterl cluster] clustar?
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11.2 Apriori 77)LJ U X ICKBD5EHIEE -
« R : )\ T W MO

No. )LD I\ INZ—  HE

1 t t

2 t

3 t
4 t t

5 t t t

6 t t

. XHIE

« ET A TICHUT., HIEBEEHNHIRTDIEE
- XFFEMBHEL EDIERESZHME Uz

: Titems IHEHSEDTEEHIL.
support(items) = — ) OBERME
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confidence(A — B) =

support(AUB)
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supermarket > —7%

Viewer

Relation: supermarket

12: baby needs| 13: bread and cake| 14: baking needs| 15: coupons| 16 juice-sat-cord-ms| 17: tea| 18: biscuits| 19: canned fish-meat| 20: canned fruit| .
Mominal Mominal Mominal Mominal Mominal Maminal Mominal Mominal Mominal
t t t t t [
t
t t t t tI=
t t t t t t t |
t t t t
t t t t
t t
t t t t t t t
t t t t t t
t t
t t t t
t t
t t
t t t t
t t t t
t t t t
t t t t
t t t t
t t
t t t
t t t t t t t
t t t t t t t
t t t t t
t
t t t
t t t t t
t t t
t t t t t
t t t t t t[—
. -
4| L] | ¥

Undo || OK || Cancel |




Weka 0D Apriori

: Weka Explorer

[ Preprocess [ Classify | Cluster | Associate [ Select attributes | Visualize |

Associator
| Choose |Apriori-N10-T0-C08-D0.05-U1.0-MO.1-5-1.0c-1 |
Associator output
| Start || Stop | Winimun zuppart: O, Th (69F inztancez] -
0 0 Hinimun metric <confidenceX: 0,8 —
Result list {I’IEh'.t‘I:.... Nunber of cycles performed: 17
17:53:31 - Apriori
Generated sets of large i1tensets:
Size of set of large itemsets L{1): 44
Size of set of large 1temsets L{(2): 320
Size of set of large itemsets L(3): 210 =
Size of set of large itemsets L(4): 633
Size of set of large 1temsets L{G): 105
S1ze of set of large 1temsets L(G): 1
Best rules found:
1. biscuits=t frozen foods=t fruit=t total=high 735% == bread and cake=t 723 <oonf: (0,920 Lift: (1.|=
2, baking needs=t biscuits=t fruit=t total=high 760 == bread and cake=t G695 Soonf: (0,920 Lift: (1.
3., baking needsz=t frozen foods=t fruit=t total=high 770 == bread and cake=t 705 Coonf: (0,920 Lift
4, biscuits=t fruit=t wegetables=t total=high 815 ==} bread and cake=t 74§ <oonf: (0,927 Lift: (1,27
B, party snack foods=t fruit=t total=high 884 == bread and cake=t 778 Coonf: (0,970 Lift: (1,271 la
G, biscuits=t frozen foods=t vegetables=t total=high 727 == bread and cake=t 725G Coonf: (0,910 Lif
7. baking needs=t biscuits=t vegetables=t total=high 772 == bread and cake=t 701 Sconf: (0,910 Lif
& biscuits=t fruit=t total=high 9584 == bread and cake=t 8@& Coconf: (0,910 Lift: (1.26) Llev: (0, 04)
9, frozen foods=t fruit=t wvegetablesz=t total=high &34 == bread and cake=t 757 <oonf: (0,910 Lift:
18, frozen foods=t fruit=t total=high 962 ==3 bread and cake=t 877 Coonf: (0,910 Lift: (1.26) lew: (0,
~
q] Il | L ¥

Status

ox [or | g <0
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15.2 ZEE_1—SILRY NDJO—DDFEE

Algorithm 15.1 E@g5xE o713 X L

AN EFRNFEET—F X
H 7. L= DNN
F+ X
for{=1to L —1do

HH At H B 022 A = arg min h(A; F)
A

1325 & DNN 0035 2 — & 4iill: W, « W(A), by — b(A)
WML 22 05 F — O (F)
end for

softmax £/ & Tl F B 25 -BEZ N aEIEIC L5278




15.3 Autoencoder
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15.4 RBM

« RBM(Restricted Boltzmann Machine)
o FREROEVAND X (CHLT. IR/ILF—HIS

<IRBKSCEH w LHIE 6 #%H




DNN

BRLANILVEE(FRSNEEFHE &



15.5 FEZFEDILFE
=HHAF_1—TILFRY &

ERRH 1 ' ®
11 — 3
/\ 3]
At PEIEAG S {EE
- tljj‘jg?’%?ﬂb?’&

32 " R

" * |— | = — |

;"JI(EF%\P%*%IEI

A DEE
\| = — '\
RgE
Ly S Y L)
pLI% T A= SN IER
R EhiianEs .
(Eans | (v ) @

e pEoThERR 45 Epus.



S’
1 BFABID
PfEEoH
Z AT

Mz 3



15.5 REFBOGHE

smEEnE PR

I

(& 27 g) T9 <EOS>

L L

=\ L1 tT 1]
L1 Pt

Today s fine <EOS> SH (& BN T9



	ページ 1
	ページ 2
	ページ 3
	ページ 4
	ページ 5
	ページ 6
	ページ 7
	ページ 8
	ページ 9
	ページ 10
	ページ 11
	ページ 12
	ページ 13
	ページ 14
	ページ 15
	ページ 16
	ページ 17
	ページ 18
	ページ 19
	ページ 20
	ページ 21
	ページ 22
	ページ 23
	ページ 24
	ページ 25
	ページ 26
	ページ 27
	ページ 28
	ページ 29
	ページ 30
	ページ 31
	ページ 32
	ページ 33
	ページ 34
	ページ 35
	ページ 36
	ページ 37
	ページ 38
	ページ 39
	ページ 40
	ページ 41
	ページ 42
	ページ 43
	ページ 44
	ページ 45
	ページ 46

