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import matplotlib.pyplot as plt
import pandas as pd
from sklearn.linear model import LinearRegression

# HO|E{§ CH2 2 Lol FH[gLL}.

data_root = "https://github.com/ageron/data/raw/main/"
lifesat = pd.read csv(data root + "lifesat/lifesat.csv")
X = lifesat[["GDP per capita (USD)"]1].values

y = lifesat[["Life satisfaction”]1].values

# HOoJHE == LfepAL|CE.
lifesat.plot(kind="scatter', grid=True,
x="GDP per capita (USD)", y="Life satisfaction")
plt.axis([23 500, 62 500, 4, 91)
plt.show()

# 48 DYg HeFLC).

model = LinearRegression()

# oS =gl Lt.
model.fit(X, vy)

#7|Z2 A0 ol oS 2HELCt.
X new = [[37 655.2]1] # 20204 7Z|m =2 A 191CF GDP
print(model.predict(X_new)) # £21: [[6.30165767]]
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from sklearn.linear model import LinearRegression
model = LinearRegression()

28

from sklearn.neighbors import KNeighborsRegressor
model = KNeighborsRegressor(n_neighbors=3)
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- transformers.pipeline() &t
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from transformers import pipeline

classifier = pipeline("sentiment-analysis") # 7}=3t CFE & 9/0] ZH&L[LC.
result = classifier("The actors were very convincing.")
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»>»> result
[{'label’: '"POSITIVE®, 'score': ©.9998071789741516}]
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»> classifier(["I am from India.”, "I am from Iraq."]1)
[{'label’: '"POSITIVE', 'score’: ©.9896161556243896},
{'label’: 'NEGATIVE', 'score': 0.9811071157455444}]
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7242 = distilbert-baseuncased-finetuned-sst-2-english 22 At

= _Il?__;c() g E_/,\_ %E‘E! ol-o|o| A-” 7|-1| EEHAE n_-rr°|' MultiNL|Multi-Genre Natural Language Inference 7%"%"01|A‘|
O[M| SJ= DistilBERT 22 E ALE

>>»> model_name = "huggingface/distilbert-base-uncased-finetuned-mnli”
>»> classifier mnli = pipeline("text-classification”, model=model_name)
»»> classifier mnli("She loves me. [SEP] She loves me not.™)

[{'label’: 'contradiction', ‘score’: 0.9790192246437073}]




16.7 5|14 M|0|£2| EGHARMA 2l0|E2{2](4)

- TFAutoModelForSequenceClassificationZ} AutoTokenizer 22AE AR50 S2USHDistiBERT 2& S
EJLI0[A et e 2=

from transformers import AutoTokenizer, TFAutoModelForSequenceClassification

tokenizer = AutoTokenizer.from_pretrained(model_name)
model = TFAutoModelForSequenceClassification. from_pretrained(model_name)

=
TEOM e IHY S 243lst THO|4H 2|AE Tl |HIMEZ HIME AFBSIES 2|

token_ids = tokenizer(["I like soccer. [SEP] We all love soccer!"”,
"Joe lived for a very long time. [SEP] Joe is old."],
padding=True, return_tensors="tf")




16.7 5|14 M|0| 22| EGHARMA 2l0]E2{2|(5)

- 222 cIMU2|Q} H|235 BatchEncoding 22§A 0| 42 E2 DO A|HALI L E2S 02 Z OtA S
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>>> token_ids

{"input_ids': <tf.Tensor: shape=(2, 15), dtype=int32, numpy=

array([[ 101, 1045, 2066, 4715, 1012, 102, 2057, 2035, 2293, 4715, 999,

102, a, o, 01,
[ 101, 3533, 2973, 2005, 1037, 2200, 2146, 2051, 1012, 102, 3533,
2003, 2214, 1012, 10211, dtype=int32)>,
‘attention mask': <tf.Tensor: shape=(2, 15), dtype=int32, numpy=

array(([1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 0, @, @],

ri, 1, 1,1, 1,1,1,1, 1,1, 1,1, 1, 1, 111, dtype=int32)>}
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»>>»> outputs = model(token ids)
>>> outputs

TFSequenceClassifierOutput(loss=None, logits=[<tf.Tensor: [...] numpy=
array([[-2.1123817 , 1.1786783 , 1.4101017 1,

[-0.01478387, 1.0962474 , -0.9919954 11, dtype=float32)>1, [...1)

LEWA 9o} gt+S Y4800 22 S 3oL 2= #HEotLL, argmax() &S ARESHO] 2 &=
Y 80| tioll 71y =2 == 712 SelLS oS

»»> Y _probas = tf.keras.activations.softmax(outputs.logits)
>»> Y _probas
<tf.Tensor: shape=(2, 3), dtype=float32, numpy=
array([[0.01619702, 0.43523544, 0.5485676 1,

[0.08672056, 0.85204804, 0.06123142]], dtype=float32)>
»> Y pred = tf.argmax(Y _probas, axis=1)
»> Ypred #0=Hz=, 1=29, 2 ==¢

<tf.Tensor: shape=(2,), dtype=int64, numpy=array([2, 11)>
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- 0| REI2 3tE (Al 2RSS Z251H7| 20| sparse_categorical_crossentropy &4l C
tf.keras.losses.SparseCategoricalCrossentropy(from_logits=True) &A= AIE5

=
. E30| RYS 3 Z0| BatchEncoding Y242 X[YU5HR| FOOR data £412 ALRSH0] Ykt Sl 2|2 Fb|

Lo —— o=

o

sentences = [("Sky is blue", "Sky is red"), ("I love her"”, "She loves me")]

X_train = tokenizer(sentences, padding=True, return_tensors="tf").data
y_train = tf.constant([0, 2]) # P =, =2

loss = tf.keras.losses.SparseCategoricalCrossentropy(from logits=True)
model.compile(loss=loss, optimizer="nadam”, metrics=["accuracy"])
history = model.fit(X_train, y_train, epochs=2)
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def variance schedule(T, s=0.008, max_beta=0.999):

t = np.arange(T + 1)

f=np.cos({t / T+5s)/ (1+5s)*np.pl/ 2) #2

alpha = np.clip(f[1:1 / f[:-11, 1 - max_beta, 1)

alpha = np.append(1, alpha).astype(np.float32) # ae = 1 =7}
beta = 1 - alpha

alpha_cumprod = np.cumprod(alpha)

return alpha, alpha_cumprod, beta # t=00| A T7lA| a: , @ , B

T = 4000
alpha, alpha_cumprod, beta = variance schedule(T)
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def prepare_batch(X):
X = tf.cast(X[..., tf.newaxis], tf.float32) * 2 - 1 (1)
X_shape = tf.shape(X)
t = tf.random.uniform([X_shape[0]1], minval=1, maxval=T + 1, dtype=tf.int32) @

alpha_cm = tf.gather(alpha cumprod, t) ©
alpha_cm = tf.reshape(alpha_cm, [X_shape[0]] + [1] * (len(X_shape) - 1)) (4)
noise = tf.random.normal(X_shape) (5]
return { B
"X_noisy": alpha_cm #+ 0.5 * X + (1 - alpha_cm) *x 0.5 * noise,
"time": t, 6
}, noise |
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- 28 GO 4Z HlojeAls B=11 2= B 2|0 prepare_batch() &= 4E

def prepare dataset(X, batch size=32, shuffle=False):
ds = tf.data.Dataset.from_tensor slices(X)
if shuffle:
ds = ds.shuffle(buffer size=10 000)
return ds.batch(batch_size).map(prepare_batch).prefetch(1)

train_set
valid set

prepare_dataset(X_train, batch size=32, shuffle=True)
prepare_dataset(X valid, batch size=32)




def build diffusion model():
X_noisy = tf.keras.layers.Input(shape=[28, 28, 1], name="X_noisy")
time input = tf.keras.layers.Input(shape=[1, dtype=tf.int32, name="time")
[...] # 81 Bt AHS Z|ttez BnEs UfsL(LC]
outputs = [...1 # (2 o[D|X[2t &2 F7|9]) &&= G=ELIC|.
return tf.keras.Model(inputs=[X_noisy, time_input], outputs=[outputs])

c

—

- C
24

Mol

model = build diffusion model()
model.compile(loss=tf.keras.losses.Huber(), optimizer="nadam")
history = model.fit(train set, validation data=valid set, epochs=100)
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def generate(model, batch size=32):
X = tf.random.normal([batch_size, 28, 28, 1])
for t in range(T, 0, -1):
noise = (tf.random.normal if t > 1 else tf.zeros)(tf.shape(X))
X_noise = model({"X noisy": X, "time": tf.constant([t] * batch size)})
X=(
1 / alpha[t] #* 0.5
* (X - beta[t] / (1 - alpha_cumprod[t]) #* 0.5 * X_noise)
+ (1 - alpha[t]) #* 0.5 * noise
)

return X

X_gen = generate(model) # A=l 0]0]Z]
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