ﬂﬂ%ﬁ"ﬁ*ﬁ/ﬁ&
3FEARITHE

2017%6H2H



AN

=

A DAAE

s IREWRTEIEREEN

* B &5t (3-3)6

o3£

=4[] (F1ZDeep Learning D & -




iR ZE WL EIA

* H/\%E{K*ﬁlf (/ \‘J77 El/\/T_/H/) 'sOL\—C ﬁanRo
https://mattmazur.com/2015/03/17/a-step-by-step-

backpropagation-example/
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e £t COR—TDGitHUbD O hvis 7°l:|7\5ix(neural-\
network.py)&F4 D O—Kd %, PythonTREINT=-T70OY
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Backpropagation in Python

You can play around with a Python script that | wrote that implements the backpropagation

algorithm in| this Github repo
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MEMEEEEN\YITONT—3))

RETGEEEGBP) XZERN—ETFOVOEEIZFEHLN
%)—-JLE'?)I/:I VXL, HAFEET—INGZOoNTLE. %
sz—t?hnzmﬂjj]b“ﬁﬁ'v‘-“—?&—’f&‘q*%w::)(:%
EBORBOWHEEREZEBIET HELVSEETETHD,

s ZB/IN—LTFOVIFRESGEEREICLI>THEHYFE
TH I NF=2EAICEB O LG EITHWNWDS NS,

c ZREN—ETJTrOYV A=Y EHMDBEEZER T H LI
i, AAADGHEAND—ARAADHESDITENE
7&1’)11%)*/%'7 7,

http://www.brain.kyutech.ac.jp/~furukawa/data/bp.html
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netpy = wy k1 + wo *k 19 + by * 1
netpy = 0.15%x0054+02%01+035%x1=0.3

c INEFVITEAFEBIZCANS,
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oty et QI ().593269992
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¢ neth2=W3 *i1+W4*i2+b1*1
=0.25*0.05+0.3*0.1+0.35*1=0.3925

s NEIVITEAREBMIZANS,
e outy,=1/(1 + e 93925) = 0.596884378
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net,; = ws * outy + we * outys + by * 1

nety,r = 0.4 % 0.593269992 + 0.45 * 0.596884378 4+ 0.6 * 1 = 1.105905967
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* net,,=w-*outy+wg*out;,+b,*1

=0.5*0.593269992+0.55*0.596884378+0.6*1=1.2249214
s NEVIEAFEBIZANS,
e out,,=1/(1 + e 122%921%) = 0,772928465
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Eioral = 5(target,) — out,))® + 5(targety,, — outyy)
Obiotat 9 4 1 2—-1

Sont _J{frujr t,1 — oul,) * —1+ U

th—tH!uf

— —(targety, — outy) = —(0.01 — 0.75136507) = 0.74136507

dout 1
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outy, =

Doutar L oyt (1 — out,y) = 0.75136507(1 — 0.75136507) = 0.186815602

o'net 1

1
1l+e =

which has a nice derivative of:

p(z) = ¢ = 1/(e"(-z) + 1) =(e™(-z) + D"(-1)
cp/oz =e™(-z)/(e"(-z) + 1)"2

I _ 1. = (e"(-2) + D(e"(-2)+1-1)/(e"(-2) + 1)
_ = l1—y
5; ~#1=9) — - 0(1-0)
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Claral — (),74136507 * 0.186815602 * 0.593260992 = 0.082167041
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wy = ws — 1 * S5ttt = 0.4 — 0.5 % 0.082167041 = 0.35891648
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w,. = 0.408666186

D
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wg = 0.561370121
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OB OBgy  doulol _ () 74136507 * 0.186815602 = 0.138498562

dnet, dout.q onet

net,, = wes * outy; + we * outys + by x 1

douty

Lol | OZol 4 Shll — () 138498562 * (.40 = 0.055399425
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ouUty = e

Doutn) oyt 1 (1 — outyy) = 0.59326999(1 — 0.59326999) = 0.241300709

(hree f,l,]

1
o) = = 9= U(er(2)+ 1) =(eN-2) + DA(-1)
whic;: has a nice dernvative of: 8([);’82 = e/ -z);‘r{ e’“‘(-z) + 1)“’“2
9 _ 1 _ A = 1/(e”(-z) + D(e”(-z)+1-1)/(e*(-z) + 1)
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Otatal — ().036350306 * 0.241300709 * 0.05 = 0.000438568
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xEBRDFERAT—AEDHETEET D, [None, 2] DL
FOER . T—F1DIBTERTH,
c ZVTADTREEITIEE L.
y_ = tf.placeholder(tf.float32, [None, 20]) (201X VS5 REk.
RIEB)FELTERITADANGARTEEERLTHEL,
num_unitsl = ¢
num_units? = 7
¥ = tf.placeholder(tf.float32, [None, Z])
wl = tf.Variable(tf.truncated normal ([2, num unitsl]))

h1 = tf.Yariahle(tf.zeros([num_units1]))
hiddenl = tf.nn.tanh(tf .matmul (x, w1) + ki)

L p—

w = tf.Variable(tf.truncated_normal ([num_units!, num_unitsZ]))
he = tf.Yariahle(tf.zeros([num units2]))
hidden2 = tf.nn.tanh(tf .matmul Chiddenl, w2) + hZ)

= tf.Yariahle(tf.zeros([num_units2, 11))
= tf.Variahle(tf.zeras([1]))
tf.nn.signoid(tf.matmul (hidden2, wl) + bO)

w()
b0
P
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c BT ADTIETITIEEIL.
y = tf.nn.softmax(tf.matmul(h4, w_o) + b_0)

FELTHEISADANGFLE
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INTA—A)

ZLTHL INIEHE A

TOI—KDBE PAENICEZET D(ZITRARDFETIE

LAY,

num_unitsl = ¢
num_units? = 7

¥ = tf.placeholder(tf.float3z,

[Hone, 21}

wl = tf.Variable(tf.truncated normal ([2, num unitsl]))

h1 = tf.Yariahle(tf.zeros([num_units1]))
hiddenl = tf.an.tanh(tf.matmul Ge, w1) +

b1}

w = tf.Variable(tf.truncated_normal ([num_units!, num_unitsZ]))

he = tf.Yariahle(tf.zeros([num units2]))

hidden? = tf.nn.tanh(tf.matwul thiddenl, w2) + h2)

w()
b0
P

= tf.Yariahle(tf.zeros([num_units2, 11))
= tf.Variahle(tf.zeras([1]))
tf.nn.signoid(tf.matmul (hidden2, wl) + bO)
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(hidden)ZxbwAEELTE, (FIC. XERBIZEITASHEL

TLWARNEZ, —BRRDENEIZTHF, )

num_unitsl = ¢
num units? = 7

¥ = tf.placeholder (f.fl0at32, [Hone., 21)

wl = tf.Yariable(tf.truncated normal ([Z2, num unitsl]))
hl = tf.Variahle(if.zeros([num units!]))
hiddenl = tf.nn.tanh(tf.matmul Gx, w1} + b1)

wE tf.Variable(tf .truncated_normal ( [nun_units!, num_units2]))
= tf.Variable(if.zeros([num units?]))

.— tf.nn.tanh(tf.matnul (hiddent, w2) + b2)

wl = tf.Mariahle(tf.zeros([num_units?, 1]))
hi = tf.Variable(tf.zeros([1])

p = tf.nn.signoid(tf.matmul ‘m W) + b0O)
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t = tf.placeholder (f.float32, [Hone, 1])

logss = ~tf.reduce_sumitetf.loglp) + (1-t)=tf.log(l-p))

train step = tf.train.GradientDescentOpt imizer CLO0D) .mininize(loss)
correct prediction = tf.equal (tf.sign(p-0.5), tf.zignl(i-0.5))
accuracy = tf.reduce mean(tf.cast (correct prediction, tf.float32))
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e correct_prediction D EETE L. B EEXNRIZI>THEREE
MxrZz5H, ZIES ’%‘EEb(i/O:E'fI*FasElﬁﬂ %) ARIED
XV IRy IRBE#MNA RN, FPRICERO—RESHTETS
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{5]:% ;815%[0.0,0.2,0.3,0.0,0.5]= 4
IEfES5~)L[0,0,0,0,1]1=4 4=4,2FYE—E,

ale=[

[1,0,0,0,0, 0,0 0,0,0,0,0,0,0,0,
p = tf.on.sigmoid(tf.natnul (hiddenZ, w0) + b0) 001000 00 00000 00,000,001
. . . I . _ [U,U,U,I,.ﬁ,U,U,U,U,U,;,U,U,U,U,U,E,U,U,U],
correct_prediction = tf.equal (tf.sign(p-0.5), tf.sien(t-0.5)) (00.0,0,0,10.0,0.0:00.0,0,0:0.0.0.00].
[o,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,01,
[o,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,01,
[o,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,07,
[H,H,ﬂ, ,0,0,0,0,1,0,0, ,I'I,I'I,H,‘.‘H,Fl,ﬂ],
[o,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,07,
AN
v = tf.nn.softmax(tf.matmul (hd, w o) + b o) T
0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0],
correct _prediction = tf.equal (tf.argmax(v,1), tf.argmax(y ,1)) DD DD D DD DD D00 D0 0],
D0r0:0:0:0:0.0.0.0.0.0.000.0:0.000:1.01
(n,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,17,
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tf.equal (tf.sign(p-0.5), tf.sign(t-0.5))

—

tf.nn.softmax (tf.matmul thd, w o) + b o)

tf.onn.sigmoid (i .matmul ChiddenZ, wO) + bi)
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« HaE 1L - =5 [B] 27 (2000D &R 53) o
s T ST NYTFREETIESHZYICRYHT T 208 %
RODELI=D(EZ/N\TFH A X)), FEIBIDRIZES,
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for _ in range(2000):
i += ]
sess.runitrain_step, feed dict={x:train_x, titrain_t})
it | & 100 == 0:
loss _wal, acc_wval = sess.runf
[loss, accuracy], feed dict={x:train x, t:train_t})
print ("Step: ¥d, Loss: %f, fccuracy: ¥f’
% (i, loss_val, acc_val))
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