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1df = yf.Ticker('2330.TW').history(period="10y")
2 data = df.filter(['Open', 'High', 'Low', 'Volume', 'Close'l)

w

4 scalerX = MinMaxScaler(feature_range=(0, 1))

5 scalerY = MinMaxScaler(feature_range=(0, 1))

6 all_x = data[['Open', 'High', 'Low', 'Volume', 'Close']]

7 all_y = data['Close']

8 scal_all_x = scalerX.fit_transform(all_x.values)

9 scal_all_y = scalerY.fit_transform(all_y.values.reshape(-1, 1))
10

11 previousNDays = 10

12 x_data, y_data = [], []

13 for i in range(len(scal_all_x) - previousNDays):

14 x = scal_all_x[i:i+previousNDays]

15 y = scal_all_yl[i+previousNDays]

16 x_data.append(x)

17 y_data.append(y)

18 x_data, y_data = np.array(x_data), np.array(y_data)

19

20 ¥_trainL_§_testL_y_trainL_x_test = train_test_spliﬁ(x_data, y_data, test_s
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1. WAY TO BECOME RICH

Investing - What and Why
Investing - How
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2. Investing - How

1)BM(Stock)

2)B & (Fund)

3)ETF(Exchange Trade Funds)

7] Y EYC

#1 S)5HM(FX, Forex, Foreign Exchange)

IR

6)WiM (Futures)

7)%R(Gold investment)

8)@M(Saving)
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Investing - What and Why

1. Whatis Investing? Investing 101: Easy Peasy Finance for Kids

and Beginners

2. Inflation Definition for Kids
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https://youtu.be/Epzr8azlxp8
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Investing - How
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1) BZZ(Stock)
) £:4 (Fund)

) ETF (Exchange Trade Funds)
4) & 75 (Bond)
5) 4} (KX, Forex, Foreign Exchange)
6) #H§ & (Futures)
7) # 4 (Gold investment)

8) fi#i & (Saving)
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Convolution Pooling Dense Output Convolution Pooling Dense Output
Layer Layer Layer Layer Layer Layer Layer Layer

1§|J CNNAZBIE (1 | B/ CNNAEEIE (F2 | Bre/2»

73
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T-shirt/top (T1ifl)
Trouser (##1-)
2 Pullover (EIHE
K)

3 Dress (1)

4 Coat (4}%£)
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2. NEUCERHE/ Jr BBk

° 1 import tensorflow as tf

2

3 # R THERSE

4 (x_train, y train), (x_test, y test) = tf.keras.datasets.fashion mnist.load data()
5 print(type(x_train))

6 print ("FISREE R EFERR (#EE):", x_train.shape)

7 print ("AAREZHEERA (HE):", y _train.shape)

rNeoB Q0 R

Downloading data from https://storage.googleapis.com/tensorflow/tf-keras-datasets/train-labels-idxl-ubyte.gz

29515/29515 | e e ======] - 0s Ous/step

Downloading data from https://storage.googleapis.com/tensorflow/tf-keras-datasets/train-images-idx3-ubyte.gz
26421880/26421880 [== === ============] - 1s Ous/step

Downloading data from https://storage.googleapis.com/tensorflow/tf-keras-datasets/t10k-labels-idxl-ubyte.gz
5148/5148 [== === S ====] - 0s Ous/step

Downloading data from https://storage.googleapis.com/tensorflow/tf-keras-datasets/tl10k-images-idx3-ubyte.gz
4422102/4422102 [==== === =========== ] - 0s Ous/step

<class 'numpy.ndarray'>
AI4REEE F EFERA (EE): (60000, 28, 28)
SRR AEFERAR (4EE ) : (60000,)
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° print ("HE—iREAVEFEAAR: ", x _train[0].shape)
print ("B —REINVEREAS:", x_train[0])

FE—oRERIEFERAR: (28, 28)
F—REVERAR :

© 0 0 0] [0 0O 0O00OO00D0O0O0OO0OD0OOO0ODO0OD0O0O0O0OD0O0O00O0] [DOODOODOOOODOOOO0O0O000OO0
:3; e o © e o © © o © © © © o © © o o o o e o o o o e o o o
¢ e o © e o © © o © © © © o © © © o 0 o e o0 o o o0 e o o o
i#;; e o © © o © © o © © © © o © © © o © o e ©o o o o0 e o o o
»fi% e o © © o © © © © © © © 1 © © 13 73 © © 1 4 © © ©6 © 1 1 o
. e © © © o © © © © © © © 3 © 36136127 62 54 © © © 1 3 4 © 0 3
25;§2i e © © © © © © © © © © © 6 0102 204 176 134 144 123 23 © © © © 12 10 O
/'j"ﬂ e o © e o © © oo © © o © ©0 0 155 236 207 178 107 156 161 109 64 23 77 130 72 15
> e o © e o © © o © © © 1 0 69 207 223 218 216 216 163 127 121 122 146 141 88 172 66
{g e o © © o © © © © 1 1 1 0 200 232 232 233 229 223 223 215 213 164 127 123 196 229 @
A~ e © © © o © © © © © © 0 0 183 225 216 223 228 235 227 224 222 224 221 223 245 173
iz e © © © o © © © © © © © 0 193 228 218 213 198 180 212 210 211 213 223 220 243 202
A e o © e o © e o © 1 3 © 12 219 220 212 218 192 169 227 208 218 224 212 226 197 209 52
e o © © o © © o © © 6 0 99 244 222 220 218 203 198 221 215 213 222 220 245 119 167 56
Y. 3T { e o © © o © © © © 4 © 0 55 236 228 230 228 240 232 213 218 223 234 217 217 209 92 @
7|<A e o 1 4 6 7 2 © © 0 0 0 237 226 217 223 222 219 222 221 216 223 229 215 218 255 77 @
e 3 © © o © © o 0 62 145 204 228 207 213 221 218 208 211 218 224 223 219 215 224 244 159 @
@ © © © 18 44 82 107 189 228 220 222 217 226 200 205 211 230 224 234 176 188 250 248 233 238 215 @
@ 57 187 208 224 221 224 208 204 214 208 209 200 159 245 193 206 223 255 255 221 234 221 211 220 232 246 @
» 3 202 228 224 221 211 211 214 205 205 205 220 240 80 150 255 229 221 188 154 191 210 204 209 222 228 225 @

233 198 210 222 229 229 234 249 220 194 215 217 241 65 73 106 117 168 219 221 215 217 223 223 224 229 29
204 212 204 193 205 211 225 216 185 197 206 198 213 240 195 227 245 239 223 218 212 209 222 220 221 230 67
203 183 194 213 197 185 190 194 192 202 214 219 221 220 236 225 216 199 206 186 181 177 172 181 205 206 115
122 219 193 179 171 183 196 204 210 213 207 211 210 200 196 194 191 195 191 198 192 176 156 167 177 210 92
74 189 212 191 175 172 175 181 185 188 189 188 193 198 204 209 210 210 211 188 188 194 192 216 170
66 200 222 237 239 242 246 243 244 221 220 193 191 179 182 182 181 176 166 168 99 58
@ © © 40 61 44 72 41 35 © © © © © © © © o o o o o
e © © o © © o © © o © © © © © © © o o o0 o o
e 0o ©o o o o

~N W
v
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-HA\ y,
° import matplotlib.pyplot as plt ﬁ}ﬁﬁ *Eili’ii

print (' HIREFE1EENEESES: ', y_train(0]) 0 T-shirt/top (THilL)

3 . plt.imshow(x_train[0]) .
—ggﬁ 1 Trouser ()
ﬁ, e B RENERSER: 9 2 Pullover (EHAEAK)
ﬁ_‘\{ <matplotlib.image.AxesImage at 0x7f6ddc8ca8b0>
ZIN ‘

g 0 3 Dress (4£+)
;Fi 5 4 Coat (F}£)

" 10 5 Sandal (J5i#E)
i< s

W 15 6 Shirt (ﬁ?‘?)

7 Sneaker (ZEBHHEE)

8 Bag (fif1)
9 Ankle boot (45#})

> 20

25




s —EEREANBRMEERAL

B EAGEE - AREMET - ER2XeNEEE  ROEBURERMN

L relu s BEARBHAEEKER  MEEREENNTRITRESES -

V. EIBEAMLE - ER2X2MEZ

H - RENEERLEY A HE N T TR

B RE—EARILE > hE2IIEE Dense) - AIUE HIEER 10T
REFERSAZM—EENNEEE 0 =

%t &
5 R R
1 AR mi e

2 model = tf.keras.Sequential()
3+ ANB/ERE . Es

4 model.add(tf.keras.layers.Conv2D(filters=32, kernel size=2, activation='relu', input shape=(28,28,1)))

5 #tt{C/E
6 model.add(tf.keras.layers.MaxPooling2D(pool size=2))

7 #HET
8 model.add(tf.keras.layers.Flatten())

9 #2EIRE/HLE

10 model.add(tf.keras.layers.Dense(10, activation='softmax'))



>

EColLab FHITEEREIVGITAZ A H L » FfIrJAFEHsummary
PRIVREBRBENERILE
o model.summary ()
Model: "sequential 1"
Layer (type) Output Shape Param #
conv2d 1 (Conv2D) (None, 27, 27, 32) 160
max pooling2d 1 (MaxPooling (None, 13, 13, 32) 0
2D)
flatten 1 (Flatten) (None, 5408) 0
dense 1 (Dense) (None, 10) 54090

Total params: 54,250
Trainable params: 54,250
Non-trainable params: 0




TensorFlowig {HAVE B 224E

[ ] tf.keras.utils.plot_model(
model,
to file='model-1l.png',
show_shapes=True,
show_dtype=None,
show_layer names=None,
rankdir='LR',
expand nested=True,
dpi=96,
layer range=None,
show_layer_activations=True

InputLayer

input: | output:

Conv2D

relu

i

O sz

model = tf.keras.Sequential()

#EANE / BB

model.add(tf.keras.layers.Conv2D(filters=32, kernel size=2,
activation='relu', input_shape=(28,28,1)))

#th{b/E

model.add(tf.keras.layers.MaxPooling2D(pool size=2))

#HT

model.add(tf.keras.layers.Flatten())

#RERE/WHE

model.add(tf.keras.layers.Dense(10, activation='softmax'))

MaxPooling2D

Flatten

Dense

[(None, 28, 28, 1)] | [(None, 28, 28, 1)]

input:

output:

(None, 28, 28, 1)

(None, 27, 27, 32)

> input: | output:

—

input: | output:

softmax

(None, 27, 27, 32) | (None, 13, 13, 32)

(None, 13, 13, 32) | (None, 5408)

input: | output:

(None, 5408) |(None,10)




6. B i AR 1Y

KerasFHcompilet{ T\ 2RI EE =1 5%

-loss: BI1ERPREL » [EERERINFRAIGREEESEZENER » EEEES/NE
9F o Wb R{EFF Ao EFEH] - T HERAVIES 51K E1Tone-hot-encoding#& #2( 25
EE1E2) » FibAiEEsparse_categorical_corssentropyfiil Asloss function o

-optimizer: BJ{B1bs% » EAREEBPREERN LI TTH I 2 HIREERN
B U EEEREE RS RREMEN LA - MERKE—% - AT

optimizer AT AR » EEKFIEIZE

= B e FARJadam o

- metrics: B34 AEE1E - ERFHORIEISNEENIRE » BREBERS » TR

/g\ (o]

[ ] model.compile(loss='sparse categorical crossentropy',

RIRFR R EE#L YT - FPIER &F ARYaccuracy » il E =B IEREFRRIRIHE

optimizer="'adam', metrics=[ 'accuracy'])



7.
il
R

P
ﬂ

Keras{EFfit() BRTVAREITANER - FIISRIGEE S

- epochs: P BE R Z#B4E A 2K 5| AR5 2

-

/v (1003R) » AREEIEE1005RE £ 2 EEEEY
- batch_size: R EI@E’J%WE—H;%&E%W“ X > AAKAIEE

SRIRENER - ASERGAYED

S =

=ZAR > batch_sizeFiZ)
AEE X %E’J%‘ %ﬁz o F— ZT\LX {ElbatchrV & 1 3E1T35)Il4
(iteration) » =BG —REECHIEIAR -

MEIZET

[ ] model.fit(x train, y train, batch size=100, epochs=5)

Epoch 1/5
600/600 [==============================
Epoch 2/5
600/600 [==============================
Epoch 3/5
600/600 [==============================]
Epoch 4/5
600/600 [==============================]
Epoch 5/5
600/600 [==============================

2s

2s

2s

2s

2s

<keras.callbacks.History at 0x7fdf0e233160>

3ms/step - loss:
3ms/step - loss:
3ms/step - loss:
3ms/step - loss:

3ms/step - loss:

NN B ER

RiE51{Eepoch » MR —EEBRIE
VElZRE SR T —1EepochBYEl&R -

0.5359

0.3724

0.3351

0.3108

0.2953

71T
=\
Pl

—ORZEAEE

: %?EEE

T A—

— Kl I,\Eli%/Q%SIE’\JTiITﬂ °

accuracy:
accuracy:
accuracy:
accuracy:

accuracy:

—T\%z:'_%

E Y

.8157

.8719

.8840

.8907

.8965



& Fkerash9predict() iR T HREITTERINE —3R « predict( FERIAIEHE 2
(AR SRR E R

° pred = model.predict(x _test)[0]
print (pred)

3 13/3 13 [ e T P T PP T PP P PP P T ] - 28 6ms /Step
[6.6730004e-06 9.0090134e-07 6.3061011e-06 2.8054474e-06 2.7422097e-05
1.1541011e-02 2.6281763e-05 3.8374770e-02 2.4585463e-03 9.4755542e-01]

o AR Z10ME/ N8 » SRBAIETERE A10{E7E A g4 (LARIEZEERERR) » 42
&1 o

o b A softmaxPRERVE HARSR - FROH R B —EFERNEERA0.99) -
e Z Ry testl0)Et > FAREIRA9 > RMERNTERIZIERERN -

[22] print(y test[0])

9



evaluate()Z{&[c]lossElaccuracy W {E1{E:

p= i J O e

- loss2Ecompilet= BUFF 52 EAVIE R N ENGT RIS RAVIESR(E > losstlE » =B X
if - EAR—EB DL » iR —KepochP 3l ARERADERFEEIRAFTAerror
IR0 - BBIERREAVETR > IEMEFMBMNEREEIZE » BREEA T H/I&E

{E32 2 (Optimization error) o

-accuracyB| 2RI EERNE FITEHIEER » BIEEZHERNINNREITHE °
accuracye 2R BB HE B BN EE R RAESEN - BERIEREEER
MFERIERRETEH0-118% - ER—EBDLEE -

score = model.evaluate(x test, y test)
print('loss:', score[0])
print('accuracy:', score[l])

3 ]_3/3 13 [ T+ - F P T P PP PP T PP
loss: 0.3171987235546112
accuracy: 0.885200023651123

] - 3s 8ms/step - loss: 0.3172 - accuracy: 0.8852




B EERISY 97052

loss: 0.3171987235546112

iﬂu accuracy: 0.885200023651123

A W

)Ii% model =

: #BAE / EHEE
gﬁj model.add(tf.keras.layers.Conv2D(filters=32, kernel size=2,
activation='relu', input shape=(28,28,1)))

e #t L/

b
b #HR T

tf.keras.Sequential()

model.add(tf.keras.layers.Flatten())
#RERE /BB

model.add(tf.keras.layers.Dense(10, activation='softmax'))

model.add(tf.keras.layers.MaxPooling2D(pool size=2))

Conv2D Dense
InputLayer MaxPooling2D Flatten
. relu - - softmax
input: | output: - input: | output: —» input: | output: -
. input: output: input: output:
[(None, 28, 28, 1)] | [(None, 28, 28, 1)] (None, 27, 27, 32) | (None, 13, 13, 32) (None, 13, 13, 32) | (None, 5408)
(None, 28, 28, 1) | (None, 27, 27, 32) (None, 5408) | (None, 10)




Convolution Pooling
Layer Layer

EEIKIE / 1229

CNN=BIE 2
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Z1E1:

[ ] model.fit(x train, y train, batch size=100, epochs=5)

Epoch 1/5
1_. 600/600 [==============================] - 25 3ms/step - loss: 0.5359 - accuracy: 0.8157
TN Epoch 2/5
11"‘ 600/600 [==============================] - 25 3ms/step - loss: 0.3724 - accuracy: 0.8719
o Epoch 3/5
j%é?- 600/600 [==============================] - 25 3ms/step - loss: 0.3351 - accuracy: 0.8840
S Epoch 4/5
= 600/600 [==============================] - 25 3ms/step - loss: 0.3108 - accuracy: 0.8907
H Epoch 5/5
I%}j 600/600 [==============================] - 25 3ms/step - loss: 0.2953 - accuracy: 0.8965
<keras.callbacks.History at 0x7fdf0e233160>

Z1E2:

1 history = model.fit(x_train, y_train,ébatch_size=100§Eepochs=50§Evalidation_data=(x_test, y_test)):




1. #E— B H L

C BRI R F2ipynb
MR RE RREE BA WIRR IR A CREAESE

Epoch 1/50
600/600 [==========+ BB +X¥F v'ial accuracy: 0.8885
Epoch 2/50 IERFHEER » AMERAVIEKRAE (loss)49430.35 ~ #5Z#EZR (accuracy)#9%30.88 -
600/600 [=========3 lal accuracy: 0.8909
Epoch 3/50
600/600 [====555550  commmm————— ET'{/EZ ------------ lal accuracy: 0.8868
Epoch 4/50
600/600 [=========3 lal accuracy: 0.8881
EEXDCYI 5//50 FY RN
HE E
- 8. E— T EHRVAE - -
cpech were HIRBERR SRR  GANRDWRESSRAIET RRANEN - 5T EEBRRINE - AfcpochiRBUEMEIS .
[=========] 3 » WIFAhistory (B H8Hepoch UK AERZEE T3 - osscnmReys R
Epoch 47/50
600/600 [=========3 lal accuracy: 0.8992
Epoch 48/50 [24] 1 history = model.fit(x train, y train, batch_size=100, epochs=50, validation_data=(x_test, y test))
600/600 [=========3 Epoch 1/50 lal accuracy: 0.8952
Epoch 49/50 600/600 [ ] - 25s 41lms/step - loss: 0.2763 - accuracy: 0.9019 - val loss: 0.3092 - val acci
600/600 [=========3 Epoch 2/50 lal accuracy: 0.8974
600/600 [ ] - 25s 41lms/step - loss: 0.2669 - accuracy: 0.9044 - val_loss: 0.3069 - val_acct -
Epoch 50/50 Epoch 3/50
600/600 [=========3 600/600 [ ] - 25s 41lms/step - loss: 0.2581 - accuracy: 0.9082 - val_loss: 0.3051 - val_acci'al accuracy: 0.8967
Epoch 4/50 a
600/600 [ ] - 25s 42ms/step - loss: 0.2498 - accuracy: 0.9113 - val_loss: 0.3055 - val_acct
Epoch 5/50

AOND/AON T 1 = 26a 4A¥ma/aten - Toca:s N0.2431 - acenracve: N0.0129 - wval lnass N_2082 — wval acm




1. HE— B HRLEE

* WU KHE SAE (loss) H i S st 5 B

° 1 print(len(history.history['loss']))
2 print(len(history.history['val loss']))

[> 50
50

1 print('train loss:',history.history['loss'])
2 print('test loss:',history.history['val loss'])

train loss: [0.2763459086418152, 0.2668665647506714, 0.258055716753006, 0.24981632828712463, 0.24306733906269073, 0.23676112294
test loss: [0.3091515004634857, 0.3068563640117645, 0.30511489510536194, 0.3054684102535248, 0.2982345223426819, 0.287497490644

IO



1. iE— B FE R HE

* KRR B HE SAE (loss) H Ji& B A 8%

jIﬁlLJ

1 #QNHBRAVEISRERHERE

2 plt.plot(history.history[ 'loss'])

3 #NHBRAVAIRERHIERE

4 plt.plot(history.history['val loss'])

5 #/N LR

6 plt.title('Model loss')
7 #h0 Ly iR

8 plt.ylabel( 'Loss"')

9 #MN L xEHIEE

10 plt.xlabel( 'Epoch')

11 #REMITARAI AT
12 plt.legend([ 'Train', 'Test'])

13 #REMITARE
14 plt.show()

0
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AT AR

Model loss

0.35 -

0.30 A

0.25 A

0.20 -
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10

20

30
Epoch

40

50
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t PRGN B B AR A R s L U A - AP W o SRS LR
R > SR 3RA 2 58 SRR Y R A <5 A 26 SRE 21 26 7RA A BERfE -

" fEUE i E R 5 22 H one-hot encoding (B # R %) - 75 2 i FINME (LT e % R
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—fa L . ) \/\ v
2. A LABELE B 2
* Keras#gfitfhjto_categorical () pfi =X AT L2 A il B Pl iz o 368 % H A2 o ) 43 J
iEfrone-hot encodingi#% » 4% T 5 it 7] LUE B J5 45 Ok} BREEG1% ORI
Fhdt o

NANANANANNNNNNNNANSNNS NI NN NI I NI NI\

2 print('BE—REMVERR (EFHFEI): ' ,y_train[0])

3 # f¥labeliE{Tone-hot encodingigi

4 y train = to categorical(y train)

5y test = to categorical(y test)

6 print('SH—iRERIERRI (|IRR):',y_train[0])

7 # EHZE¥model.compilelJlossii4 'categorical crossentropy'

E—RERVRR (BiRET) : 9
E—RENER (B#%): 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.]

96



3. 1B IR 2Rt

model = tf.keras.Sequential()

# MARE/E1EERE

model.add(tf.keras.layers.Conv2D(filters=32, kernel size=3, padding='same', activation='relu', input shape=(28,28,1)))
# S1EtC/E

model.add(tf.keras.layers.MaxPooling2D(pool size=2))

s W NN =

6
: 7 model. add(tf.keras.layers.Dropout(0.5))
8 # F2EEWRE

9 model.add(tf.keras.layers.Conv2D(filters=64, kernel size=5, padding='same', activation='relu') )
10 # B2AEt(LE =
:11 model.add(tf.keras.layers.MaxPooling2D(pool_size=2))

12 # ZB2{EDpropout/E

{13 model. add(tf.keras.layers.Dropout(0.5))

6 # Bt :
:17 model.add(tf.keras.layers.Dense(128, activation='relu'))
18 # ZB3{EDropout/E

20 # F2EREEE/HLE

21 model.add(tf.keras.layers.Dense(10, activation='softmax'))




* BRI
1 # BEHREH

=

2 model.summary()

[»> Model: "sequential 2"
Layer (type) Output Shape Param #
conv2d_3 (Conv2D) (None, 28, 28, 32) 320
max_pooling2d 3 (MaxPooling (None, 14, 14, 32) 0
2D)
dropout_3 (Dropout) (None, 14, 14, 32) 0
conv2d_4 (Conv2D) (None, 14, 14, 64) 51264
max_pooling2d 4 (MaxPooling (None, 7, 7, 64) 0
2D)
dropout 4 (Dropout) (None, 7, 7, 64) 0
flatten 2 (Flatten) (None, 3136) 0
dense_3 (Dense) (None, 128) 401536
dropout_5 (Dropout) (None, 128) 0
dense_4 (Dense) (None, 10) 1290

Total params: 454,410
Trainable params: 454,410
Non-trainable params: 0

[

© BRI AI

=

Model: "sequential 1"

Layer (type) Output Shape Param #
conv2d_1 (Conv2D) (None, 27, 27, 32) 160
max_pooling2d 1 (MaxPooling (None, 13, 13, 32) 0

2D)

flatten 1 (Flatten) (None, 5408) 0
dense_1 (Dense) (None, 10) 54090

: Total params: 54,250
ETrainable params: 54,250
: Non-trainable params: 0




3 * Plttkeras.utils.plot_model() 55 X & F B E20Y B T b AR R 487

2

—

Conv2D . :
InputLayer ; MaxPooling2D H Dropout H
relu H .
input: I output: - input: I output: — input: I output: —
input: output: = .
S [(None, 28, 28, 1)] [ [(None, 28, 28, 1)] P P (None, 28, 28, 32) | (None, 14,14,32) | © | (None, 14, 14,32) [ (None, 14,14,32) | :
- (None, 28, 28, 1) | (None, 28, 28, 32) 3 : :
« a — : /
9:':'] .:'-------------------------------------.5'-----------------------------------------.:-----------------------------:
:': Conv2D N - E
I A ‘ . 3 B MaxPooling2D H Dropout .
> relu N ; ; -
ity — I t input: I output: . input: | output:
. [ input: output: 7 H
jjn - N 1P4 ] | = 13 ) (None, 14, 14, 64) | (None, 7, 7, 64) (None, 7,7, 64) | (None, 7, 7, 64) |
: . one, 14, 14, one, 14, 14, - :
:. - Dense : . Dense
) Flatten N - : Dropout = . P
R -- . relu - ~ . softmax
: p|  input |  ouput . - | input | ourppt: . - |
. — H input: output: - B input: output:
. (None, 7, 7, 64) ] (None, 3136) | & P P (None, 128) | (None,128) | = P P
K LT - = | (None, 3136) l (None, 128) = | (None, 128) l (None, 10)
0 ."l.... H H - r
- . l....l.l.l.l.lllIllllllllIllIllIllllllllIlllllllllllllllll:lllllll ........

=
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AR Z 2
r Conv2D 3 Dense

InputLayer MaxPooling2D Flatten

relu softmax

input: output: » input: output: — input: output:

input: output:

input: output:
[(None, 28, 28, 1)] | [(None, 28, 28, 1)] (None, 27, 27, 32) | (None, 13, 13, 32) (None, 13, 13, 32) | (None, 5408)

(None, 28, 28, 1) | (None, 27, 27, 32) (None, 5408) | (None, 10)
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1 model.compile(loss='categorical crossentropy', optimizer='adam', metrics=['accuracy'])

2 history = model.fit(x train, y train, batch_size=100,

Epoch 1/50
600/600 [== ==]
Epoch 2/50
600/600 [== === ===
Epoch 3/50
600/600 [== ==]
Epoch 4/50
600/600 [== ==
Epoch 5/50
A00/600 [============================== L
600/600 [== ]
Epoch 49/50
600/600 [== ==]

Epoch 50/50
600/600 [== ==]

- 1l64s

- 156s

- 157s

- 156s

- 156€

- 155s

- 156s

- 155s

271ms/step
259ms/step
261ms/step
261lms/step
2F0ms /steo
258ms/step
259ms/step

259ms/step

loss:

loss:

loss:

loss:

less:

loss:

loss:

loss:

0.6860 -

0.4516 -

0.4010 -

0.3730 -

0.2500 -

0.2290 -

0.2287 -

0.2272 -

accuracy:

accuracy:

accuracy:

accuracy:

Acerracv:

accuracy:

accuracy:

accuracy:

epochs=50, validation data=(x_test,

0.7502

0.8352

0.8544

0.8658

n.8727

0.9143

0.9150

0.9152

y_test))

- val loss:
- val loss:
- val loss:
- val _loss:
- val Tose:
- val_loss:
- val_loss:

- val loss:

0.4218

0.3566

0.3183

0.3008

0. 2816

0.2083

0.2081

0.2035

val accuracy:
val accuracy:
val_ accuracy:
val_accuracy:
val _a~curacv:
val_accuracy:
val_accuracy:

val accuracy:

0.8489

0.8715

0.8836

0.8894

0 8914

0.9234

0.9216

0.9255
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Model loss

1 import matplotlib.pyplot as plt 200 — Train
2 #train loss 1.75 A Test
3 plt.plot(history.history[ 'loss'])

4 #test loss 1.50 A

5 plt.plot(history.history['val loss'])

6 #1ZRE . 1.25 A

7 plt.title('Model loss') §

8 #ySHIZH 1.00-

9 plt.ylabel('Loss"')

10 #xBHEH 0751
11 plt.xlabel( 'Epoch') 0.50 -
12 #RERITARARTE
13 plt.legend([ 'Train', 'Test']) 0.25
14 #RATTHRE 6 1b 50 3b 40 Sb 6b

15 plt.show() Epoch



e 12 HE A A ) 2 psloss B accuracy

1: model.evaluate(x_test, y_test)
2: print('loss:', scorel®])

3: print('accuracy:"', scorell])

313/313 [= ] - 3s 6ms/step - loss: 0.2091 - accuracy: 0.

gloss: 0.2090652883052826
Eaccuracy: 0.9236000180244446

EErp A s f8loss#laccuracy

313/313 [==============================] - 3s 8ms/step - loss: 0.3172 - accuracy: 0.8852

:loss: 0.3171987235546112 :
accuracy: 0.885200023651123 :




4. Let’s Get Greedy
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1. CNN-1: AAIFEHIRRE-FRH 2 CNN-2: DAAIFERIRR{E-FEH 3 LSTM: DAAIFERIARE-FEH
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https://letranger.github.io/AI/20221216211703-%E7%95%B6ai%E9%81%87%E4%B8%8A%E8%82%A1%E7%A5%A8.html

l.et’s Be More Realistic

» AT ANHERE R R

LR © BRE RS SRR - BT 5

2. NBhitantze

e Solution:
L. A EL 5 P B
2. FELHEAARAE © FUR R ke




1) padlet: 2023A13%(Z

2) YouTube: 43 I R% 2%



https://padlet.com/letranger1/2023ai-1ppyg0ktb3samq12
https://www.youtube.com/watch?v=BwD8NpNAjs4

o Aght: https://tinyurl.com/ai-stock"

e S AGoogle Colab

o FHENDEMI1pynb
|1. CNN-1: IAATFERIARE-58 E 3%

EAL#® FRZE-CNN-1.ipynb

o [EFBCHEIK

cO ¢t EALB FARZE-CNN-1Lipynb ¢
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https://tinyurl.com/ai-stock

On
1l g

sriEA=sn - CNNE{ERRETEH

Date : 2013-10-21 2013-10-22 2013-10-23 2013-10-24 2013-10-25 2013-10-28 2013-10-29 2013-10-30 2013-10-31 2013-11-01

00 00:00+08:00 00:00:00+08:00 00:00:00+08:00 00:00:004+08:00 00:00:00+08:00 DO 00:00+08:00 00:00:00+08:00 00:00:00+08:00 00:00:00+08:00 00:00:00+08:00

Close 82.231735 83.353065 82.979301 82.231735 79.989059 81 857941 81.857941 82.231735 81.857941 81.857941
x_data[0]: y_ data[@]

Dat 2013-10-21; 2013-10-22 2013-10-23 2013-10-24 2013-10-25 2013-10-28 2013-10-29 2013-10-30 2013-10-31 2013-11-01
ate 00:00:00+08:00: 00:00:00+08:00 00:00:00+08:00 00:00:00+08:00 00:00:00+08:00 00:00:00+08:00 '00:00:00+08:00 00:00:00+08:00 00:00:00+08:00 00:00:00+08:00
Close 82.231735: 83.353065 82.979301 82.231735 79.989059 81 857941 81 857941 82.231735 81.857941 81.857941

Date 2013-10-21 2013-10- 22- 2013-10-23 2013-10-24 2013-10-25 2013-10-28 2013-10-29 2013-10-30 2013-10-31 2013-11-01
00:00:00+08:00 00:00:00+08:00: 00:00:00+08:00 00:00:00+08:00 00:00:00+08:00 00:00:00+08:00 00:00:00+08:00 : :00:00:00+08:00 00:00:00+08:00 00:00:00+08:00

Close 82.231735 83. 353065 82.979301 82.231735 79.989059 81.857941 81.857941 E 82. 2317?5 81.857941 81.857941
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