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PANDARUS:

Alas, I think he shall be come approached and the day When little srain would be attain'd into being never fed,
And who is but a chain and subjects of his death, I should not sleep.

Second Senator:

They are away this miseries, produced upon my soul, Breaking and strongly should be buried,
when I perish

The earth and thoughts of many states.

DUKE VINCENTIO:
Well, your wit is in the care of side and that.

Second Lord:

They would be ruled after this chamber, and my fair nues begun out of the fact, to be conveyed, Whose noble
souls I'll have the heart of the wars.

Clown:
Come, sir, [ will make did behold your worship.
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» bAbl Task
E A N (
® 20155 Facebook Al 04—_rL_n_OﬂM SRS 1 John went to the kitchen.
ol o + E L3S HAE 2 John picked up the milk.
o DOl 210] 05l &l +=E sH= H& 3 John travelled to the office.
= 0| MO0 = & O|6’H/x% =M= 4 John left the milk there.

5 John went to the bathroom.

|:|-|A|E.| Lo X-I |-7|E|:|'

Xl)kI _'-6_-!-%' _6<::>I HE -I:I.-'-l_N\_L_|. Where is John? A: bathroom 5
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Where is the milk now? A: office 2 3 4
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Sheep are afraid of wolves.
Cats are afraid of dogs.
Mice are afraid of cats.
Gertrude is a sheep.

What is Gertrude afraid of? A:wolves

Daniel picked up the football.
Daniel dropped the football.
Daniel got the milk.

AL =
Daniel took the apple. == M7 =X 2| of

How many objects is Daniel holding? A: two

Lily is a swan.
Lily is white.
Bernhard is green.

o x= :
o Greg is a swan.

o1of 2 EET]

What color is Greg? A:white

= =M 2| o

The kitchen is north of the hallway. |
The bathroom is west of the bedroom.

The der_l 1s_east of the hallway. 21 k7| 2R 9| of
The office is south of the bedroom.

How do you go from den to kitchen? A: west, north

~ How do you go from office to bathroom? A: north, west |
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1. Fotoj| oot the Eo| S

What movies are about open source?

Revolution 0S

Ruggero Raimondi appears in which movies?

Carmen

Can you name a film directed by Stuart Ortiz? Grave Enco
unters

3. S=tof Chich Aol SH + F=H

I loved Billy Madison, Blades of Glory,
Bio-Dome, Clue, and Happy Gilmore.

I'm looking for a Music movie.

School of Rock What else is that about?
Music, Musical, Jack Black, school, teacher,
Richard Linklater, rock, guitar

=L
2. A3 =H

Some movies | like are Heat, Kids, Fight Club, Shaun of the Dead, The Av
engers, Skyfall, and Jurassic Park. Can you suggest something else | mi
ght like? Ocean's Eleven

4. Reddit CH 2}

I think the Terminator movies really suck, | mean the first
one was kinda ok, but after that they got really cheesy.
Even the second one which people somehow think is great.
And after that... forgeddabotit.

C'mon the second one was still pretty cool.. Arny was still
so badass, as was Sararah Connor’s character.. and the way
they blended real action and effects was perhaps

the last of its kind...
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NULL Mr. Speaker , my question is directed to the Minister of Transport
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Monsieur le Orateur , ma question se adresse a le minister charge de les transports
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However, this invention is not only for the Chinese.

Mr.Zander also hopes to sell the charger to countries
that have a poor electiricity supply.

For example, farmers in Senegal use cell phones to
check on crop prices, and health workers in South Africa
use their phones to check patient records.

B ALE Al
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- The gunman was shot kill. (4/5)
- Wounded police jaya of (1/4)

- The gunman was shot dead by the police. (7/8)

- The gunman arrested by police kill. (4/6)
- The gunmen were killed. (1/4)

- The gunman was shot to death by the police. (9/9)

- The ringer is killed by the police. (4/7)
- Police killed the gunman. (3/4)
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® Bilingual Evaluation Understudy, BLEU (2002 IBM2| SMT 21L& 0| A{ X|2h
o 7| AHINAM 22| AHEE
® BLEU Al AF 24,

= p.: T3 El n-gram precision (2 X| 5= &= THO| FA|)

. pl; pz;--; pngl 7|-(‘5|- JTCL:)IE

= BP: Brevity penalty (=2 G =l 2% 2| 20|, r=HE &2 Z40|)
= A HEE BY EHUETE =2 H4E 2 k= Ao 2K
( N . ) :
5 BP=1|1 if c>r
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2
® Al 4thEl HS Z 2 The gunman was shot dead by police .

4 &} 1: The gunman was shot to death by the police .
’d &} 2: The gunman was shot to death by the police .
‘& 3: Police killed the gunman .

‘S &} 4: The gunman was shot dead by the police .

® Precision: p,=1.0(8/8), p,=0.86(6/7), p;=0.67(4/6), p,=0.6 (3/5)
@ Brevity Penalty: c=8, r=10, BP=0.8

A

© XE H=: 4/1+0.86+067 0.6 *0.8=0.613
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https://devblogs.nvidia.com/parallelforall /introduction-neural-machine-translation-gpus-part-3/
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"little girl is eating piece of cake. baseball player is throwing ball woman is holding bunch of black cat is sitting on top of
ingame bananas suitcase

Nearest Images Nearest images

-dog + cat =

- cat + dog =
- plane + bird =

_—
m - box + bowl =

- man + woman =

(Kiros, Salakhutdinov, Zemel, TACL 2015)
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10 Weka ==Y,

« Wekazf?

® Weka(Waikato Environment for Knowledge Analysis)
= 72U EO| Waikato Cif St ! HFEHSSHFO| A K%

« Weka's 5 RSO A{BH 24| AfO|7| = B

'i-.":.:if;: w E K A

The University
of Waikato

o CHEXQl 7|72t 2025 22, HOlE Ofo]Y =7



+ Wekal| =2 7|

= OO|E XN 2[, E& 2L M E (Feature Selection)
. Eﬂﬂ Ci| O Ef ZFA| =t

=
- T':

2T =4, AAE oS

A 54
2! _’.\_ﬁ —3—7H A I E 0] (free & open source GNU General Public License)
Citol SSZOA A 7t

5 WEKA

The University
of Waikato



: WekasS +d5t= ©l

EH I O| A

p
£ Weka GUI Chooser

=)

Program Visualization Tools Help

WEKA

The University
,  of Waikato

o

Waikato Environment for Knowledge Analysis
Version 3.7.11

(c) 1595 - 2014

The University of Waikato

Hamiton, New Zealand

Simple CLI: C}& QI H|I0|AE HEES

ASRE iz
Weka®l 2E J|SS F012 48 f

Applications
Experimenter:
B QB Hel 2D H D
- - Cfst OFEEIE
Experimenter
KnowledgeFlow
Simple CLI
KnowledgeFlow: GIOIH X2l &2 =R

252 JdEZZ JIAIS6IH 4






< O|XN 9| (features or attributes)

= sepal length, sepal width, petal length, petulwidth
n Z2HA (class) label: ££2| M| O}EF2 0|5 S8 He-2 AH

setosa, versicolor, or virginica

& X HOJHA +4
| 2t OFF B2 s07HH 2| TN E 57

4

Al 92Xt H S EH: 150 samples (or instances) * 5 attributes
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Iris setosa Iris versicolor Iris virginica

=70l AHSE 22| SE Sd )= HE
ZE HXI Z0| 2.5,9.4,1.0, 0.5, Iris-setosa
(Sepal) (Length) 1.2,9.2,1.2,0.2, Iris—setosa
1.9,9.0, 1.4, 0.4, Iris—setosa
2l My

(Petal) (Width) 7.2,1.2, 3.4, 9.1, Iris—versicolor
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A A Ciris.arff’ L} S

= QIR |

HIEF =1

l

Documents

LY

ZRH

| data

0 breast-cancer.arff
a contact-lenses arff

o cpu.arff

L) cpu.with.vendor arff

o credit-g.arff
& diabetes arfi
o glass.arff

L) ionosphere arff

& iris.2D.arff
a iris.arff
& labor arff

& ReutersCorn-test arff

&) ReutersCorn-train.arff
& ReutersGrain-test arff
& ReutersGrain-train.arff

o segment-challenge.arff
o segment-test arff

O soybean.arff

o supermarket. arff

& unbalanced.arff

& vote arff

& weather.nominal arff
& weather.numeric.arff

It

01N
2 REHI(T

11

0

m;

irig, arft

Arff data files (=arff)

S0




= =lzhl o =) ==
2o WeKa= S Ss(inis) s =="C) 7|

A AN

« OlO|E{ Al - wekal| H|O|E ¥ A! (.arff)

‘ Dataset name Attribute name Attribute type
@RELATION iris //
) @ATTRIBUTE sepallength REAL
ol @ATTRIBUTE sepalwidth REAL
@ATTRIBUTE petallength REAL
@ATTRIBUTE petalwidth REAL
@ATTRIBUTE class {Iris—setosa,Iris—versicolor,lris—virginida}

E[[l=]
(csv format)

Excel2 0|06t csv I} A4 ol 2 =01otH & Al arff ILOHO| I MM Jis

o



o 0= 22 of5 S EIHS ?Iol =H[SH= HIOIH Aets 220 st Hof
Chfet X 2| S oro] HIO|H 2| T2 & dAl7l= IS

oo
Data reduction Ej— 8
-

5.1, 3.5, 1.4, 0.2, Iris-setosa —> 4.2,1.5, 1.3, Iris-setosa

T T1
T2 T2

v

T2000 T450




+» E7Z! (attribute)
© OO XHY =&

weka.filters.supervised.attribute.AttributeSelection

o O|O|E& #HY Sl O|O|E O] ttzt

weka.filters.supervised.attribute.Discretize

weka.filters.unsupervised.attribute.Normalize,
Standardize

[ open fie..,

Undo

Filter

L weka
B filters

K
# AddClassification
® AtributeSelection
i+ # ClassOrder
@ Discretize
- @ Naminal ToBinary
(Y
. instance
# Resample
* SMOTE
# SpreadSubsample
# StatifiedRemoveFolds
| ungupervised

[ epply ]

Pattern

Selectad attribute

MName: class Type: Nominal
Missing: 0 {0%) Distinct: 3 Unigue: 0 {0%)
Mo, Label Count

1| Iris-setosa |50
2| Iris—versicalor |50
3| Iris—virginica [0

Filter... ][ Femove filter H Cloge ]

P Class: elass (hom)

50

T
0K

- | Misualize All

50

ey
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weka.filters.supervised.instance. SMOTE

=g Jtsd

ol &xel JIe

[
JE
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o
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j=2
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[ open fie..,

@ Discretize
- @ Naminal ToBinary
(Y
.. instance

# Resample

* SMOTE

# SpreadSubsample
H # StatifiedRemoveFolds
| unsupervised

Filter
ek [ oy ]
- fittrs: Selectad attribute
MName: class Type: Nominal
Missing: 0 {0%) Distinct: 3 Unigue: 0 {0%)
) o fddciassiicat Na, Label Count
assification .
# AtributeSelection Patiemn 1| rs—semsa |50
2| Iris—versicalor |50
i+ # ClassOrder T
3| Iris—virginica [0

P Class: elass (hom)

50

Filter... ][ Femove filter H Cloge ]

T
0K

- | Misualize All

50

ey
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ol
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L
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SHZY YIIER SH =4

—/] O BA

(Selected Attribute)

€2 Weka Explarer

o e

Preprocess | Classity | Cluster | Assaciate | Select atiibutes | visualize|
[ Openfie,. |[ OpenURL, |[ OpenDB. |[ Generste,, |[  Unda dit,, || Sawe, |
Filter
| Chanse | ClassOrder i 1 C 0
Current relation Selected atiibute
Rielation: iris-weka fiters, supervised. atiribute. Nominal ToB. . hame: sepallength Type: Numeric
Instances: 150 Attributes: § Missing: 0 {0%) Distinct: 36 Unique: 3 (6%}
[T Statistic Value
Minirmum 3
Al 1 Invert Pat L .
[l J[ Mone [ lwert |[ Patem | i .
Mean K]
No. Name Stdbev 528
| sepalwidth
| petallength
petalwidth 1 :
class Class: class (Nom) ~ [ Visualize Al
|
[ Remave
Status
OK
=& gt &Ml (Rem Attribut
S BA emove rroutes

penllengih




< J48 (c4.52| Java o1 H

< ch

< C}

= ———= (i) =791/

)
ot A1 DHOAM 27 22 EC|HEZE ¢S
WekaOl| A] 2E0F717|; classifiers-trees-148

o I AE
A¥ Ego g oY
Sd== THFE UHol0 28 EC|50| ddE
= 80AM &4 EC[= FES O 7HE B2 BS
Ao S AT MEHEZ

— - /1043

x —

S HYEE

HEXNOZOIR ZF 7/ A0|= &N &/ L 12[F
Weka 0| Al ZHOL7L7]: classifiers-functions-MultilayerPerceptron

&2 Weka Explorer

e e e

| Prepracess | Classity | Cluster | Associate [ Select atirbutes | Visualize
=N T
utput
j=:10-701d cross-validation
sifier model {full training set) ===
isc d tres
mles | e 7
=L tre
* h 0.6: Iris-setosa (50.0)
H - # BFTree oy 0.6
# Decision: Sturnp width <= 1.7
[ : T betallength <= 4.9: Iris-versicolor (48.0/1.0)
= petallength > 4.9
. N
o Jaborat | petalwidth <= 1.5: Iris-virginica (3.0} L
“ * LADTH |  petalwidth > 1.5: Iris-versicolor (3.0/1.0)
» LMT lwidth > 1.7: T rginica (46.0/1.0)
.
# NBTree f Le : s
# RandomForest
~# RandomTree L_gthe tre 9
# REPTree
- # SimpleCart 2
len to build model: 0.03 seconds
AL A A =
| \
Statug
OK

(o] g 0




L)

0‘0

L)

oietol e 28 = A4t /78
- Y2 FH T NN T
- T2}0[E BP0 et SUB Y D2FOIME A0IM D0 H5S BT B SE UG

ZEEZ|o| =2 nietd|H (J48, SimpleCart in Weka)
E

2| 27|0f ™A H2FZS == Lt2t0| E: confidenceFactor, pruning, minNumObj =

Random Forest2| =2 I}2t0|E (RandomForest in Weka)

* numTrees: &I S 3! 0| =0 22 treel| = X| M. N E S =5 £EOLY,
overfittingOf| =25} Of &t

2. MZAYO| F=Q mt2td|E (MultilayerPerceptron in Weka)

: hiddenLayers,
2+ 2: learningRate, momentum, trainingTime (epoch), seed

ot

= 2t
& 1t

oﬁ [
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& Weka Explorer

| Preprocess| Classify | Cluster | Associate | Select atiributes | Visualize

.LL=Ij|.

E”Ol E1 II ol—
NE

Classifier

[ Choose |J48-C0.25-M2

K

Test options Clagsifier output
d ) Use training set Kappa statistic 0.94 y
_ . Mean absclute error 0.035
© Supplied test set et Root mean sguared error 0.1586
@ Cross-validation  Falds |10 Relative absolute error T7.8705 %
0 Root relative sguared error 33.6353 %
(©) Percentage split % |BE
- g & ’ Total Number of Instances 150
[ More options, .. |
=== Detailed Accuracy By Class
(Mom) class - -
TP Rate FP Rate Precision Recall F-Measure ROC
[ Start ] | Stop | 0.94 0.03 0.94 0.94 0.34 1]
0.98 0.03 0.5941 0.98 0.95 a
Result list (right-click for options) 0.98 0 0.98 0.99 0
Weighted Avg. 0.96 0.02 0.96 0.96 0.36 o
=== Confusion Matrix ===
a b c <—- classified as
47 3 0| a = Iris-versicolor
O 248 0| b= Iris-virginica
'S
- 1 048 | ¢ = Iris-setosa
w =
- o = S
< il 3
Status

Tacademy



>
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=== Run information ===

Scheme:weka.classifiers.trees.J48 -C 0.25 -M 2
Belation: iris-weka.filters.supervised.attribute.NominalToBinary-wi
Instances: 150
Attributes: 5
sepallength
sepalwidth
petallength
petalwidth
class
Test mode:10-fold cross-wvalidation

= =2 G

(2& 0ol et& &2

=== Classifier model (full training set) ===

J48 pruned tree

petalwidth <= 0.6: Iris-setocsa (50.0)
petalwidth > 0.6

| petalwidth <= 1.7

| | petallength <= 4.9: Iris-versicoclor (48.0/1.0)
| | petallength > 4.9

| | | petalwidth <= 1.5: Iris-virginica (3.0)

| | | petalwidth > 1.5: Iris-versicolor (3.0/1.0)
| petalwidth > 1.7: Iris-virginica (46.0/1.0)

Number of Leaves ]

Size of the tree : ]

Stratified cross-validation ==

=== Summary ===

Correctly Classified Instances
Incorrectly Classified Instances
Kappa statistic

Mean absolute error

Root mean squared error
Relative absclute error

Root relative squared error
Total Number of Instances

=== Detailed Accuracy By Class ==

TP Rate FP Rate
0.94 0.03
0.95 0.03
0.82 0
Weighted Avg.  0.96 0.02

=== Confusion Matrix ===

-

c
a
a
9

<—— classified as
a = Iris-versicolor
b = Iris-virginica
c = Iris-setosa

144
€
0.94
0.035
0.1586
7.8705 %
33.6353 %
150
Precision Recall
0.94 0.94
0.941 0.96
1 0.%98
0.96 0.96

F-Measure
0.94
0.95
0.99
0.96

ROC Area

0.952
0.961
0.99

0.968

Class

Iris-versicolor
Iris-virginica
Iris-setosa






Ol ==Xl
== f:)l i‘
KNZ2DK [WekaZE 0l2e HAlY AS]0 CHoHA A THE QU
Wekall J| =
CIOIE &Xel: EA gt 8 (feature selection) / KIAH, CIOIE clMEZgl
HIoIH 2&: ’E:'cj Edl, g EHAE, [IE HEEE S LhYst 2128
Sl 24 Y AIHEGE S
l oll: relation, attributes, data
GIOIEl: csv format
Excel2 Ol &0t csv LIt MAH =, 3IHE FII6t arff Y M A
Haleld A= of &
HAE S4&: cross validation
M. confusion matrix, classification accuracy, precision / recall



>
£
o)
O
@
®
j—




O mnavze

2T 255

1L

9 Theano 2 GPU



= Theano2| GPU
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1. Theanogt?
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s Theano2| &%

® LISA Lab(https://mila.umontreal.ca/en/)0| A Bt=
Python 7| F @ Z A Package

http://deeplearning.net/software /theano/

o KbA
¢ O OO

= Symbolic &4 A5t

—_ - =

d

o o
= Symholic 0| 20| 7} S5tEE AWML 5= & F St EeY
= SYUSHAEZ PURGPUO A 25 AR 7ts
= Python 7| EtO| 2 2, numpy, scipy S CHPH Python Il 7| X| 2t 2
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« Symbolic expression 32| - (1) scalar

from theano import tensor as T

x = T.scalar() < Symbolic 3 74 9|

y = T.scalar() —

2y . Symbolic Expression

wW=2z%*X

a = T.sqrt(w) < Symbolic Expression (a = w?)

b =T.exp(a) « Symbolic Expression (b = e?)
c=a**b : Symbolic Expression (c = aP)

d = T.log(c) < Symbolic Expression (d = In(c))




» Symbolic expression & 2| - (2) vector & matrix

-
from theano import tensor as T

X = T.matrix()
y = T.matrix()
a = T.vector()
b = T.vector()

Symbolic M= H9|

A

¢ = T.dot(x,y) Symbolic Expression (matrix-matrix product)
d =T.dot(x,a) - Symbolic Expression (matrix-vector product)
e =T.dot(a, b) < Symbolic Expression (vector-vector product)
f=a*b < Symbolic Expression (element-wise product)
h=e+f < Symbolic Expression (broadcasting)
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» Symbolic expression 2 2| - (3) theano function

|

-

>>> from theano import tensor as T
>>> x = T.scalar()
>>>y = T.scalar()

_ _ Aot
>>> from theano import funcuV
. X ojlAaLo0l=z A
>>> f = function([x, y], X + V) X M A== U2 symbolic 522
€1 9 = HA| ol = &3 symbolic 'H
>>>1(1., 2 < scalarE A I'-Q-OI-':'EsnalarZI el =

array(3.0)

< E 2 = gealar ZF

o| 2|AE
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Y= -In(3x2+5x)2| O| &

>>> from theano import tensor as T
>>> x = T.scalar()

>>>y = -1*T.log(3*X**2+5*X)
>>>y prime = T.grad(y,X) <

>>> from theano import function
>>> f = function([x], y_prime)
>>> f(1)

array(-1.375, dtype=float32)

Symbolic
Sy i

(L



7l
o0
i
[
-
A
D
6
Q,
U
. O
-
W
D
(.
/ :
A ol i

\



s Shared variables

shared variable= Ci| O| E{ = RAMO|| A 6PUL2| VRAME 57| = B E O
r )
>>> from theano import shared
>>> x = shared(0.)

>>> x.get_value()
0.0

Bottle
neck




1 givens
® symbolic H==0{| shared G| O| & & L &

® Theano 2f = f=x + y7| =X |, symbolic H = x, y2| 44 1, 2& A4 o= AH

>>> f = function([x, y], X + V)
>>> (1., 2.)

array(3.0) RAM - VRAM -

>>> x_val = theano.shared(1) VRAM -~
>>>y val = theano.shared(2)

>>> f = function([x, y], X +V, givens = [(X, x_val), (y, y_val)])
>>> f()

Bottle
neck

w




® GPU A4t Z1tS O[5 shared H|O|H & =78

o

>>> x_val = theano.shared(1)

>>> f = function([], x_val, updates = (x_val, x_val+1))
>>> {()

A Al RAMS AHX|X| @211 6PU LHOIIM x_valS 14 S7HA|

Bottle
neck
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2. Theano= GPU 2=l EH RIS == eV

« shared variable O X|

>>> from theano import shared

>>> x = shared(0.)

>>> from theano.compat.python2x import OrderedDict
>>> updates = OrderedDict()

>>> updates[x] =x + 1

>>> f = function([], updates=updates)
>>> f()

[]

>>> x.get_value()

1.0

>>> x.set_value(100.)

>>> f()

[]

>>> x.get_value()

101.0



¢ 4

\3. Theano=



=1
=

2 O]

N =400

o0
A
; B3
T T
= o
o i
Z =
I =
] S
g IH
= s
£ = E
e= i =
8 2 o
= g o
o 0y
+ = |
o — < =
~ N o %
gn M2 :
=
20 ofl 2 H
|-||—|r_|.
o K 2 m_n_
T X 2 =0
WE__.W o/
T = S
3] = -
22 i i
T aa 1]
i § o wr
a »n = o
S £ gg 7
_I__ n O ...n_lu
S o 5
3 zZ
H Bges £E
mmnV.J v :dm
N Ue%p c >
o0 2 £ £ 5 258
2 2 E 2 —
70 e = i m_/g\ﬁ =2
o EEEr Taovl i
N m % s S/.\__ i
.AL el N -
= = =z = =2
th =



Silheano= 5 ool 7]
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training_steps = 10,000

X = T.matrix(‘x”)

y = T.vector(‘y’)

w_1 = theano.shared(rng.randn(784, 300), name = ‘w1°)
b_1 = theano.shared(numpy.zeros(300,), name = ‘b1°)
w_2 = theano.shared(rng.randn(300,), name = ‘w2’)
b_2 = theano.shared(0., name = ‘b2’)

print w_1.get_value(), b_1.get_value()

print w_2.get_value(), b_2.get_value() ..o

300 300 1

Parameters 9 784

b_1 w_2 b_2




p_1 = T.nnet.sigmoid(T.dot(T.nnet.sigmoid(T.dot(x, w_1)+b_1), w 2)+b 2) «—— E}ZI0| 1Y =&
prediction=p 1>0.5
xent = -y*T.log(p_1) - (1-y)*T.log(1-p_1) <«— Lross entropy
cost = xent.mean() + 0.01 * (w_1**2).sum() <«——— L2 regularizationE &M%t =4 &
+ (w_2**2).sum() + (b_1**2).sum() + (b_2**2).sum())
gw_1,gb 1,gw 2,gb 2=Tgrad(cost, [w_1,b_1,w_2,b_2]) «——— Al Sk20 CHSH

prediction

p_l = sigmpid(h*w_2 +b_2)
24300 Xt

h = sigmoid(x*w_1 + b_{)
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train = theano.function(inputs = [x, y], <«—— ZIj¥
outputs = [prediction, xent],
updates={w 1:w 1-0.1*gw 1,b 1:b 1-0.1*gh 1, «— S5 5:0.1
w 2: w 2-01*gw 2,b 2:b 2-0.1*gb 2})
predict = theano.function(inputs = [x], outputs = prediction) — o= T

= oT

prediction

backpropagation
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for i in range(training_steps):
pred, err = train(D[0], D[1])

print “Final model:”

printw_1.get value(), b_1.get value()
printw_2.get_value(), b_2.get _value()
print “target values for D: ”, D[1]

print “predictions on D: ”, predict(D[0])
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5to B2 2 28 Jis
symbolic 0| 20| Jtsol2e & AN S22 2 PEE 2RIl 28 (grad &4 At
)
x.=T.scalar()....y.=—1xT.log(3*x**2+5*x) y_prime = T.grad(y,x)

Theano2 GPU Z2 )2 Al&561D]

shared variables: RAMOIA GPU VRAMS Z HIOIEHE S HS
givens: symbolic 2 4=0f| shared variablesE CH&!
updates: GPU &4t Z 1t E 0| &adl shared variables2| gt =38
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® Keras2| 7| = O}O|C|0f

® Keras

=
=

28/== HOIHE =H

1.
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® Keras= O|2| £ K[ Q= CiYot S=2 M-S0l
» O35 HAEZ0|A AHE E| = DenseS
Dense

keras.layers.core.Dense(output_dim, init="glorot_uniform', activation=None, weights=None, W_regularizer=None,
b_regularizer=None, activity_regularizer=None, W_constraint=None, b_constraint=None, bias=True, input_dim=None)

= X{SZ, LSTM, GRU, etc

Reccurent
keras.layers.recurrent.Recurrent(weights=None, return_sequences=False, go_backwards=False, stateful=False,
unroll=False, consume_less="cpu’, input_dim=None, input_length=None)



Convolution1D

keras.layers.convolutional.Convolution1D(nb_filter, filter _length, init="glorot_uniform’,
activation=None, weights=None, border _mode="valid’, subsample length=1, W _regularizer=None,
b_regularizer=None, activity_regularizer=None, W_constraint=None, b_constraint=None, bias=True,
input_dim=None, input_length=None)

WHEFH S

Convolution2D

keras.layers.convolutional.Convolution2D(nb_filter, nb_row, nb_col, init="glorot_uniform’,
activation=None, weights=None, border_mode="valid', subsample=(1, 1), dim_ordering="default’,
W._regularizer=None, b_regularizer=None, activity _regularizer=None, W_constraint=None,
b_constraint=None, bias=True)
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(activation function)

alll
02
<k
ot
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oot

: Sigmoid, tanh, Relu, softplus, hard_sigmoid, linear

®©

o

rn

o
Lot it putot
0X 0X 0OX

oot
4 P

®

e
o
d

: LeakyRelu, PRelu, ELU, Parametric Softplus,

Thresholded linear and Thresholded Relu

—x

i
i

: rmse, mse, mae, mape, msle

® ®
Bt 9
o oo
Kl o
oot H
4 0%

>

: squared_hinge, hinge

oo o gy 0%
do o> oo 4>

H.
oot
4>
o

®
Bl
31

inary_crossentropy, categorical_crossentropy



o RE JAXO| HE/ZE Tts

from models import model_from_json from models import model_from_yaml
json_string = model.to_json() yaml_string = model.to_yaml()
model = model_from_json(json_string) model = model_from_yaml(yaml_string)

» HE OEt0jHo| ME/2E Jhs
© model.save_weights(filepath): 22! 2| 7}5 X| = HDFS5 file= N2
® model.load_weights(filepath, by _name=False):
= DEIO| VIS X[ Z HDOF5 LY 22 H = 2= (save_weightsO| 2[5l BH=0{ &)
» DEO| AXIICIE [ £22{ 20X} SHCHH, by name=True2 & ™
= 52| O|S0f XA W0y 7t Elg « RO A HOHX| g



Sequential

Hidden

® Sequential &

Chutput

Klo
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15 Kerds

: Sequential = 29| Of| A|

,/7

from keras.layers import Merge

left_branch = Sequential()
left_branch.add(Dense(32, input_dim=784))

Sequential_1(Sequential) Sequential_2(Sequential)

right_branch = Sequential()

right_branch.add(Dense(32, input_dim=784)) Vergeilerce)
erge_1(Merge

merged = Merge([left_branch, right_branch], mode = ‘concat”)
Dense_3(dense)

final_model = Sequential()
final_model.add(merged)
final_model.add(Dense(10, activation=‘softmax’))



® Graph 2 20| A & 7l O| & 2]
MNZ CtE ZEHO0| S ™ X| ALt
o R Z LIF O E = US

o Cret =2 =1

ﬂH)t
18
_\,J_

=
o
® Sequential = 21} CIE ot K|S

Input Layer
RGB Image

LSTM1 LSTM2 LSTM3 LSTM4

Activation:tanh()

A 4

Fully Connected
Feed Forward Layer

\ 4

Output Layer
With Softmax




Tacademy

: Graph 2 29| 0| Al

r’_def ranking loss(y_true, y pred): ﬁ‘\
pos = y_pred[:,8]

neg = y_pred[:,1]

loss = -K.sigmoid(pos-neg) # use loss = K.maximum(1.8 + neg - pos, ©.8) if you want to use margin ranking loss
return K.mean(loss) + @ * y_true

def get_graph(num_users, num_items, latent_dim):

model = Graph()

model.add_input(name="user_input', input_shape=(num_users,))
model,add_input(name="positive_item_input®, input_shape=(num_items,))
model.add_input(name="negative_item_input’, input_shape=(num_items,))

model.add_node(layer=Dense(latent_dim, input_shape = (num_users,)),
name="user_latent’,
input="user_input')
model.add_shared_node(layer=Dense(latent_dim, input shape = (num_items,)),
name="item_latent’,
inputs=["positive_item_input', 'negative_item_input'],
merge_mode=None,
outputs=['positive_item latent', 'negative item latent'])

model.add node(layer=Activation('linear'), name='user_pos', inputs=['user_latent’', ‘positive _item latent'], merge
model.add_node(layer=Activation('linear'), name="user_neg', inputs=['user_latent', ‘"negative_item_latent'], merge

model.add_output(name="triplet_loss_out’, inputs=[‘user_pos', "user_neg'])
model.compile(loss={"triplet loss out': ranking loss}, optimizer=Adam())#Adagrad(lr=e.1, epsilon=1e-86))

L return model J
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| 41 <L 7/
o) o) J_T’_‘OF/’
: VGG-16 2 2! 7(o_l_(2_|

o B2 Z 2. Sequential
o OfSh ZS0| Atig 98 Hl Y M
r

N
# build the VGG16 network
model = Sequential()

~

® Sequential 2 &2

AH 74

S =X 0

o] A SO0|Al= & HO|H2e| 20| o{EA
Zot HH E L0 Qo{of &
® Ol

= batch_input_shape: G|O|E RE2| &

OF
o

0fl> (1, 3, 640, 480)
NI B

O|O|X| ofO|X|
(R,G,B) &0l =0



O| £ ZeroPadding2D
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52 70228 3
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» I El. jnt AIO| 20| 2= ZO| 4 EE

= batch_input_shape

™
model.add(ZeroPadding2D((1, 1),
batch_input_shape=(1, 3,
img_width, img_height)))

: 20 21 (0> O|O[X)E Rt M=z IiE S



1 VGG-16 &2

= 0| Z:: Convolution2D
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='relu’,name="convl_1")

activation

model.add(Convolution2D(64, 3, 3,
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Kerasi= ai= S i s i e
: VGG-16 2 2 O
® 5 O|Z: MaxPooling2D
cE B HETME
® Agh: A|AE H|o|E{of CHAHA Z[CH =
® 2=
= pooling_length: Z|C| 232 &< X[

= stride: L2

AH LS int 4f (0> 2= &

™
model.add(MaxPooling2D((2, 2),
strides=(2, 2)))
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