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Spatially dependent data g,
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Temporally dependent data g
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Sequential data P
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Biological interpretation i,

&) B39 o walixo gloeyyd js dlwgy g 4 a5 HBlasl -
SIS e oy |y alid S a0
J9b d gluil pls SO kel Job s s plil Wlidxs Gub ¢
cung S)3 LAd30 Cuwd jl 1 adiclw 2 plus SO adu8s 15 hawgio
Sewl U&o.ng.b:> ol

\0'

9 4

ol ALy SO ¢jguo dy (o939 sloosls £g5 oL o8 jI e

bl )l cuwlpsld aS cuwldsgsS au esls ¢pl L aslgo 3 jeo 3 Sloc  *
A4S capture |) calizo (glos 9 (g

L @bl by GUS)L Guac lodSud «(Sujglgn ol jlo e

..)JJL) }9_0

S92l 03lj30=0 39 tgizo sl
daychegroup @
daychegroup

oSl 6g,S | dayche.com




Stock market prediction g
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Directed graphical models P
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Markov assumption (fixed window) g
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Correlation analysis R
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Drawbacks of fixed window approach .
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Drawbacks of fixed window approach i,
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Introduction to latent variable models P
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Recurrent neural networks I

| | L S 3929 US]L Jso S (5SS U gl (Fglaio gl ¢
Hidden to hidden-,lis>Lw (45555, S)

Mo gjgel lyiohly ol 3l
Cuwl (Jg020 uac aSub SO Uijgol alie ujgol Mgy

Unfold

N N\ _
°‘ "’h(-")"- > > i | 0 = {Wxn, Whn, Why, b, by}
N \

U
S92l 03ljsax0 39 tlgizo sugs

daychegroup @
daychegroup

aSyls 69,5 | dayche.com

He = ¢y (Wyp Xy + WypHi_1 + by)
‘V Vi = ¢ (Why He + by)
‘




Recurrent neural networks I
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Sequence to scaler — sentiment analysis il




Teacher forcing network i,
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Vector to sequence — image captioning P
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Sequence to sequence - speech recognition ~
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Encoder-decoder RNN — Machine translation [
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Bidirectional RNN — handwritten recognition [




Deep recurrent network e




RNN training — Forward path [
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RNN training — Forward path [
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RNN training — Forward path [
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RNN training — Forward path [
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RNN training — Forward path [
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RNN training — Forward path [
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RNN training — Backward path [
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Backpropagation through time (BPTT) .
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Backpropagation through time (BPTT) .

Computational graph hy = Wpphe_q + Wonx;

h, /> 0, | 2L eae wl glagjy 0 cuws b LS duwlae lp
X | > h, | ‘»-O—» 0, Y, 1
L= ?{L1(01:3’1) + - Lo, y¢) + -+ L(o7,y7)}

t
ho wqh dL dL 00T T oL

ohr a0 S on, Vo 5,0

T
1
L= Tz L:(o¢, yv¢e)
t=1

aL _ aL 9 aOT 9 ahT + aL 9 aOT_l _ WT WT 6L + WT aL
Ohr_, 0o; 0Ohy 0Ohp_qy 00r_q 0Ohp_q  ™M70 90, O

S92l 03ljsax0 39 tlgizo sugs
daychegroup @
daychegroup

as,ls 69,8 | dayche.com



Gradient vanishing i
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Truncated BPTT g
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Echo State Network (ESN) —
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Practical issues with gradient vanishing PR,
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Long-short term memory (LSTM) .
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LSTM cell e
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How does LSTM work? g
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Forget gate I
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Input gate P
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Update cell state [
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Output gate ~
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LSTM gradient flow g
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Variants of LSTM g

Peephole connection
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Gated recurrent unit (GRU) s
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