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def evalSampleMean(n: int) -> float:
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x =0
for i in range(n):
x += np.random.rand() #/0, 1) DELEL
return x / n
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#RKFI =S
sample_size = 100 #ZAT 1 X
num_samples = 10000 #ZAZEL
sample_means = np.zeros(num_samples)
for i in range(num_samples):
sample_means[i] = evalSampleMean(sample_size)
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def estimateRange(mean: float, s: float, n: int, f: float) ->
— dict[str, float]:
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minX = mean - f * s / np.sqrt(n)
maxX = mean + £ * s / np.sqrt(n)
return {'lower' : minX, 'higher' : maxX}

def evalSample(n : int) -> tuplel[float, float]:
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d = np.zeros(n)
for i in range(n):
d[i] = np.random.rand()#/0, 1) DE.E
x =0
for i in range(n):
x += d[i]
mean = x / n
s =0
for i in range(n):
s += (d[i] - mean) * (d[i] - mean)
s=s/(@-1)
return mean, np.sqrt(s)

alpha = 0.05 #SHEE
f = norm.isf(alpha / 2) #EMEICHIG LIAREERSDHOE
sampleSize = 10000 #ZAH 1 X
num_trial = 50 #ZAL
result = list()
for i in range(num_trial):
m, s = evalSample(sampleSize)
r = estimateRange(m, s, sampleSize, f)
result.append(r)
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7 XY A E L AEER M SE T (National Institute of Standards and Technology,
NIST) 1. FFECEMELEHE S T T3, NIST 2FE L TWiT—20 5, %
MABMFICERB LT —XHP MNIST 7 —XTY, COFDFHEEHTZHNL X
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Python IZi&. =& 0Dy 7 — scikit-learn 23H D FF, 1 VA b —LiZid
scikit-learn & WS HHE[ZH S DT python 2 — FIZ import § 2 FFIZIX sklearn
EWVWISHHTZEVE T,

YV —Za—FK 4.1 MNIST 7 — &@iAArAH

from sklearn.datasets import fetch_openml

#7— XD

mnist = fetch_openml('mnist_784', version=1)
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1 x_train, x_test =

< mnist['data'].iloc[:60000] ,mnist['data'].iloc[60000:]

2 y_train, y_test =

— mnist['target'].iloc[:60000] ,mnist['target'].iloc[60000:]
3 |y_train = y_train.astype(np.int8)

4 |y_test = y_test.astype(np.int8)
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1 |y_trainb = (y_train == 5)
> |sgd_clf = SGDClassifier(random_state=48)
3 |sgd_clf.fit(x_train,y_trainb)
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980 | 0.98776
1135 | 0.95683
1032 | 0.63953
1010 | 0.96436
982 | 0.87271
892 | 0.55717
958 | 0.91127
1028 | 0.92023
974 | 0.81520
1009 | 0.85927
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