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def evalSampleMean(n: int) -> float:

nnn

RES n DIEXRICHL T, FE%ZRT
x =0
for i in range(n):
x += np.random.rand () #/0, 1) DELEX
return x / n
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sample_size = 100 #ZA&Y A X
num_samples = 10000 #ZAZL
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]:

nimnn

XFE %z #E

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]:

nnn

RET n DEFERICHLT, FHLOHEEY
d = np.zeros(n)
for i in range(n):
d[i] = np.random.rand() #/0, 1) DE.EL
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 #SEE
f = norm.isf(alpha / 2) #EREEIINIG L IIRREIERSHDENL
sampleSize = 10000 #ZAH 1 X
num_trial = 50 #ZAZL
result = list()
for i in range(num_trial):
m, s = evalSample(sampleSize)
r = estimateRange(m, s, sampleSize, f)
result.append(r)




3 HWEE
31 BmEECIE

RIIBEWFEEEZE L 295, avPa—&iZ, REOHIERET, ¥¥E23¥ 351K
T3,

BOUNC, B PR TIREEHBLEL x5, NERICIDPNTFEHZ 2B
. ERERGDPORVI DT EADD ETH, REPLIKIEUTO LSRR E X
LZEMTEBLTLED, FEBIX ARICH2EINLXFE AT, HE5VIEKANK
FEEHEIMTEAT, TORPREIEE~ALTEL I EZEVERLET, UK THNI
X, B EEHAAGDETEITVEE T, FCZ, AMOKAD, e E2BELLZ
T ZDEII, XFDBEZEDTNNL (UHBRDGHIIIE) 2. HrW0idrhe
NDFEI DR B0 ZITHR LR ORTAFE T,

REL T2 oET, RICHBOZWHETZRZA L Z2BBLEL x5, NERILD
W, OBDBRERZAZOEIIDVUES HiEErr o TWa b ET, BEAPHI-TW3
BEFOHHEFELHDIERIALTVOTTN, SR OVEHETHRTWE EHZ 2D K
ZTTh, 2O ZO¥E#EMEIZ., TTIZ. XFEWVWIILE, 2F bRtz
EEY LTHE>TWEDTY,

ANTHIBEOWTEDE E - 72 2 AI12WE, BRED X 512, BEHIOHEREED, FHUulHEo 0
T, aya—appzHls 2 2 e PEEE SNTOWE Lz, B THAMEZR IR EEL
ANDISHTIE—EDBRZZET % Led, HEFEEDS AW G, BRS 28O
DK b DOANDIGHIZHEET L7z,

BIED N THIBEDOHIZNFET D 2 WA E VP HIET DIRRTEDAHETT, 7—XZD
DO, TN ALZfloTREZEE L., ZRIESZHMEZ T2 2HIEL T
WET, ZDD, 7AITVRLPFEELREE, e b2 L5 1CRHTH L
. WEEc D £3,

B EE X, T2 0MO—D2DFETHY, 7—XI A TV RAOEELRFIED—DT
T SNE. FHEZOKFZHIT 2B EEOFE R THEEL & 5,

AHOTB 77 JILTICHH £3,

https://github.com/first-programming-saga/MNIST



32 FETEF

7 XV A E AR M SE T (National Institute of Standards and Technology,
NIST) &, FFECEMELEHE S HITEE T3, NIST 2HFELTWET—20 5, %
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Python IZi&, T—&X 9D 8y r— scikit-learn BXHH £3, 4 ¥ X b —ILiZiZ
scikit-learn & WS HHE[Z 5 DT 2 python 2 — FIZ import § 2 FFIZIX sklearn
EWVWISHHTZENE T,

YV —Za—FK 3.1 MNIST 7 — &@iAArAi

from sklearn.datasets import fetch_openml

#7— 2 DENE
mnist = fetch_openml('mnist_784', version=1)
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scikit-learn IZiZ, MNIST DT —XDEZENTVE T, Y—RaA—F 312, 7—X
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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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TZODH%ERDET, ZZTlE, SGDClassifier LWVWIEY 2 — L ZHVET (V=R
a—1F 3.3)
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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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