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3.5 CNN

» Convolutional neural networks for sentence classification (yoon kim 2014)
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n x k representabion of Convolutional layer with
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Max.over-ame Fully connected layer
pooling with dropout and
softmax output

Figure 1: Model architecture with two channels for an example sentence.
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https://arxiv.org/pdf/1408.5882.pdf
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===========================[g_|abe |] ======================================
a0 al a2 a3 a4 ab ab al a8 a3 al0 all alZ2 al3 a0
ald al5 alb ali al8 ald a20 a2l a22 a23 a24 a25 aldb adl acd ald als
a2d a30 a3l a32 a33 a34 a35 a3b a37 a38 a39 ad0 adl ad2 ad3 229  a30
add ad5 adb adi ad8 ad43 ab0 abl ad2 ab3 ab4 abd abb ab7 ab8 add  ads
abd ab0 abl ab2 ab3 abd ab5 abb abi ab8 ab3 ai0d ail a2 ali3 a59  ab0
ald aib alb all ai8 aid a80 a8l ad2 a83 a84 aB8b albb ad7 a88 a7d a75
a89 a90 a91 a892 293 a94 a95 896 a97 298 299 allo 289 a90
3010 0.0 1.0 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 29153 0.0
.0 006 0.0 00 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
.0 006 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
.0 006 0.0 00 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
.0 006 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
.0 006 0.0 00 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
===========================[mode | predict]================================
((.zo080. 0. 0. 0. 0 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. O [[0. 0.
. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. O, 0.5 0.
. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. O, 0. 0.
. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. O, 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.1]] 0. 0,
(1, 101) (1, 101)
======================[lWeighted arithmetic mean]==========================
[0.08 sec] [1.72 sec
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.0 00 00 00 00 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
.0 0.0 0.0 00 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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==m==—=————c———————————ccc= [ade | predict] semmmm—mmmmm=rm=mmeemm=mcmr e
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. 0. 0. 0. 0. 0. 0. 0. O, O, 0. O, 0. 0. 0. 0. 0. 0.
. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.1]
(1, 101)
======================[Weighted arithmetic mean]==========================
[0.08 sec]
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P EI0| 0| =2t output vectorl| 7ts 4t W

(= Oﬂ" =2 ':U\PF) S (x.*w)
— O Hd L - i
{f W
Y o T o e e g P P [ e e T R Z l
ad a> &b al a8 ad al0 all al2 all a0 al a2 a3 a4 a5 a6 a7l a8 a9 ald all al2 al3 z:l
al9 a20 a2l a2 a23 a24 a2d> a2b a2l alb ald al5 alb al7 al8 al9 a20 a2l a22 a23 a24 a25 a26 a27 a28
ad4 a35 a3b a3l a36 a3y ad0 adl ad2 add 229 a30 a31 a32 a33 a34 a35 a36 a37 a38 a39 ad0 adl ad? a43
a4d ad0 adl ad2 ad3 ad4 ad> adb adl adhb add ad5 adb a4l adB a4 a50 a5l a52 a53 ab4 ab5 a6 a57 abh8
AIK| SEHA|ZH ab4 abd abb abi ab8 abd al0 afl af2 a3 a59 aB0 aB1 ab2 ab3 ab4 ab5 ab6 abB7 aB8 aB9 a0 all al2 ail
=rlo = afd afl0 abl a2 ad3 ad4 a8> afb afi all a74 a7l5 al6 all al8 al9 a80 a8l aB2 aB3 a84 a85 aB6 a87 a8s
0.1 X add add adb adl a8 add alll a9 290 a9l 292 a93 a%4 a95 a6 a97 a8 a39 al0O0
: - .0 00 00 00 00 00 00 00 00 0.0 0.0 2153 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2" one-hot encoding 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
.0 0.0 0.0 00 00 0.0 00 00 0.0 0.0 00 0.0 0.0 0.0 0.0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
.0 0.0 0.0 00 00 0.0 00 00 0.0 0.0 00 0.0 0.0 0.0 0.0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
.0 0.0 0.0 00 00 0.0 0.0 00 0.0 0.0 00 0.0 0.0 0.0 0.0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
co 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
.0 0.0 0.0 00 00 0.0 00 0.0 0.0 00 0.0 0.0 00 00 00 00 00 00 00 00 00 00 00 00
TTT T T T T TS s===m===—me==—c==——==——===mode | predict]=——————————==—===——r=cc—===——===—=
0. 0. 0. 0.0 [[0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.30.2
0. 0. 0. 0. 0 0.50. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0., 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0., 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0,
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.1]]
(1, 101)
i =====================Weighted arithmetic mean]===========================
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al9 a20 a2l a2 a23 a24 a2d> a2b a2l alb ald al5 alb al7 al8 al9 a20 a2l a22 a23 a24 a25 a26 a27 a28
ad4 a35 a3b a3l a36 a3y ad0 adl ad2 add 229 a30 a31 a32 a33 a34 a35 a36 a37 a38 a39 ad0 adl ad? a43
a4d ad0 adl ad2 ad3 ad4 ad> adb adl adhb add ad5 adb a4l adB a4 a50 a5l a52 a53 ab4 ab5 a6 a57 abh8
AIK| SEHA|ZH ab4 abd abb abi ab8 abd al0 afl af2 a3 a59 aB0 aB1 ab2 ab3 ab4 ab5 ab6 abB7 aB8 aB9 a0 all al2 ail
=rlo = afd afl0 abl a2 ad3 ad4 a8> afb afi all a74 a7l5 al6 all al8 al9 a80 a8l aB2 aB3 a84 a85 aB6 a87 a8s
0.1 X add add adb adl a8 add alll a9 290 a9l 292 a93 a%4 a95 a6 a97 a8 a39 al0O0
: - .0 00 00 00 00 00 00 00 00 0.0 0.0 2153 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2" one-hot encoding 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
.0 0.0 0.0 00 00 0.0 00 00 0.0 0.0 00 0.0 0.0 0.0 0.0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
.0 0.0 0.0 00 00 0.0 00 00 0.0 0.0 00 0.0 0.0 0.0 0.0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
.0 0.0 0.0 00 00 0.0 0.0 00 0.0 0.0 00 0.0 0.0 0.0 0.0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
co 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
.0 0.0 0.0 00 00 0.0 00 0.0 0.0 00 0.0 0.0 00 00 00 00 00 00 00 00 00 00 00 00
TTT T T T T TS s===m===—me==—c==——==——===mode | predict]=——————————==—===——r=cc—===——===—=
0. 0. 0. 0.0 [[0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.30.2
0. 0. 0. 0. 0 0.50. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0., 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0., 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0,
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.1]]
(1, 101)
i =====================Weighted arithmetic mean]===========================
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===========================[5_|abe |] =================================c==== e N B Y e e Z l
al ad ab al a8 ad all all al2 al3 a0 al a2 a3 a4 a5 ab al a8 a9 al0 all al2 al3 z:l
ald a20 a2l al2 a23 a24 ald a2b a2l alt ald al5 alb al9 a2l a22 a?3 a24 a5 a26 a27 a28
a34 a3b5 a36 a37 a38 a39 ad0 adl adZ a4l a?9 a30 a3] a39 ad40 adl ad? ad3
add ab0 abl ab2 ab3 abd abb abb abil abd add ad5 adf ad7 a54 a55 a56 a57 ab8
AIK| SEHA|ZH ab4 ab5> abb ab7 ab8 ab3d al0 all ai2 ald a59 ab0 abl ab2 a3 ab4 ab5s all al2 a3 (AR S EFA|ZH
=rlho s al9 aB0 a8l a82 aB83 ad4 aB5 adb ad! afd ald a5 a76 all a8 a79 a80 a8l a82 a83 aB84 a85 a88 =Tl o ET=
0.1%x add a5 a6 adi a¥f add allol a89 a90 a91 a92 a93 a9 a95 a9 a97 a98 a99 all0 16X
- - 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2153 0.0 0.0 0.0 0.0 0.0 0.0 00 00 H6—6F—CTT 0.0 00 0.0
2" one-hot encoding 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0~6—T0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 16t one-hot encoding
.0 0.0 00 00 00 0.0 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
.0 0.0 00 00 00 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
.0 00 00 00 00 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
o 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 00 00 00 00 00 00 00 00 00 00 00
TTT T T T T TS s===m===—me==—c==——==——===mode | predict]=——————————==—===——r=cc—===——===—=
0. 0. 0. 0 0 [[0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.30.2
0. 0. 0. 0. 0 0.50. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0,
0. 0. 0. 0 0 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0,
0. 0. 0. 0 0 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0 0 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.1]
(1, 101)
S===s==s=ssssssssssssssssss =====================[Weighted arithmetic mean]===========================
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