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import pandas as pd # (J\v>1E8) =D
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import numpy as np
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EAKIC limport SATSUE] DKDITHRMAD
[from S5 U% import €21 —)L&.E#& ] TEOK
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import numpy as np
import pandas as pd

# google.colab5 77 A )& A 2 R— b
from google.colab import files

# upload9 DT 7AMILEZEIRTE DM >2HITIIT—RAZEFRRSED
uploaded = files.upload()

EEERLZipDHD
sample_cross.csvzx

BIRUTL 2SN
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import io

# Pandas®read_csvBEz{E> C. csvI 7 1)L Z5RHAF
Z&%ad df (THEHN

ad_df =

pd.read_csv(io.BytesIO(uploaded['sample_cross.csv']))

# ad_dfZzprintEZicRzRR=ED
# printBZIEORNZ R RS T DEER
print(ad_df)
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age = np.array(ad_df['&i#5'])[:100]
age
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age_df = pd.DataFrame({'ii':age})

# age_df &&=
age_df
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EVWSBESHRREINET
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F—HDOHRLDIEE (FHIME : mean)

# sumBER TR (G5 ZlenBIETROIZEIIENTEI S = BifiFID

sum(age) / len(age)
# L ERU/EZEZNUMpYDmMeanBEE i THERD DI CENTESD

np.mean(age)
# KFET—HTL—Lage dfICANEREEEFEHIDE0NVDO—R
age_df.mean()

B 278
27.8

Fg 27.8
dtype: float64
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# Numpy®sortBzt (NEWIE(CHESN) TageZziidiAd. ZEisorted_agelc
&R

sorted_age = np.sort(age)

# print OB &EE U sorted_agezxRr=tED

sorted_age
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n = len(sorted_age) # ZHn(Csorted_ageDEEizE ANS
# if(FexcelDif EAET. wWIERZT DI DE R
# == 2DDMEZLEEUTEUWNEDSHERNRD
ifn% 2 == 0: # %FRDZFRREETDIHA

mO = sorted_age[n//2 -1] # //FUIDECDEE

m1 = sorted_age[n//2] # 1B, BFHOFHIE

median = (M0 + m1) / 2
else:

median = sorted_age[(n+1)//2 - 1]

median
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STIFELERD, (I5DEEKkDDIzHICIHEZ=(deviation)Z5tE I D,

# Numpy®dmean (F13) Z3KsD

mean = np.mean(age)

# ageh'5F9Z5|E, FHEDZE=E5DF (RE) kDD
deviation = age - mean

deviation
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F—HDIESDEDIEE (HEETERE)

# ageDdfIE—&/ES

summary_df = age_df.copy()

# intBl &S5 A T=IETE

summary_df['f®="'] = deviation.astype(int)
summary_df
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38

19



2023F12H23H =

2. 1ZHDRRLEIEIE (2) ATRMEDEA
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summary_df.mean()
np.mean(deviation **2)

= 0.7

# NumpyDvarBEE  CEBRRICOEZ RO D ENTE B,
np.var(age)

B 9.7
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F—HDIESDEDIEE (HEETERE)

# PandasDvarzfE> THOEZst8L CHDE
age_df.var()

F #ih 9.79798
dtype: floatB4
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F—HDIESDEDIEE (HEETERE)

summary_df[fRZ=_&'] = np.square(deviation)
summary_df

summary_df.mean()

[ =® 27.80
Eg% 025
EX"% 09.70
dtype: float64
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F—HDIESDEDIEE (HEETERE)

import statistics
import math

print(statistics.mean(age))
print(sum(age) / len(age))
print(statistics.median(age))
print(statistics.mode(age))
print(statistics.variance(age))
print(statistics.pstdev(age))
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® 2DDEIIXEYICDNWT, BENHDIDN, TNEEBMIT
HDDN
- JEEARGREH, : BIERBIC(ERARARVY [XEY(EHI TH D]
- MTARERH, : BIERIC(3BIRN DD TXEYIFIII TR0

o JRITMEMIRTE (C(F N1 ZEDMIMENDND DT HA _HIRTE
(chi-square test) &EME(END
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I ER{RER & XTI {REH

- IEE{RET (null hypothesis) Hy :
[BEENRV] EWVWDRER
(BRI CEBFELTVDB] RETHD, EEE
BEUWVMRERZERTET D

- X317{RE% (alternative hypothesis) H; :
[BEENDD] EWLVDRER
IR EED CLWD EMESNZEE (BElan) (I

HHEEND
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KDBEEMIC DN > TLBIOH
BALE | BALRD SR ast
ILESA 60 1,000 1,060
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# pandas & pd EWDSEEITA > R—
import pandas as pd
# scipy "5 —EB% (stats) DI >R— b~

from scipy import stats
#H7> /s (columns, #itF]) DFA NLZzft5,
df = pd.DataFrame([[60, 1000], [40, 400]],
index=['A", 'B'], columns=["BBA UJZ', '"BA L TLVRL\'])

df
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ABFX b~ (BREZITD)
# A —_FIRECTIREL TV 2D, LFDESDERZIETE
chi2, p, dof, exp = stats.chi2_contingency(df, correction=False)

print("ERFFESL", "¥n", exp)
print("EHE", "¥n", dof)

\V—2(CFER!

WindowsT(dHEES ¥ 1 T.

print("/3-1 Z3AE", "¥n", chi2) Maclk [ \ | EBTERRENFT
print(“p{lE“, ||¥n||’ p)
= anaw FER (I ZHME(chi2), pfE(p), BHEE(dof),
te sy WS (exp) TN TN S
1
o001 1541288903 ZEICEATAYDEBENADDT ,
%G,Im 5305895674955605 correction=FalselC U, FEMNMASRNKSIC
FTE
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EEHDEETN1,500%

100&2h EmZIBA LTS

ILEAEBE1/15DZENETHEERAIC DI DTS
HAfHE , 2

A:1060%(1/15)=70.7 |smmr—s-musm’  _ E(O =)

B:440*(1/15)=29.3 MRS /=
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@@5ﬁuu@rij5/&bfA&Bb\‘3§D, EESN
KLDBERARICDIRN > TLNBIOMN

BEE= (178-1) * (5I#-1)

BHE 1DDH -1 ZRDMDME
5%7C3.84, 1%C6.63, 0.5%C7.88

5.88(33.847%Z L[E> TL\BH'6.63Z FEDTULD

A&BHE URTIRDES
CDERIFIS5%LLTOHERT UMEERN
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ABTA b (RITHRODHE:R

@55ﬁuu@rij5/&bfAtBb\‘3§D, ES55H
KXDBERMR(C DR D> TLDDOMN

pfE (p-value)
SRR & & X TCiF (C TR DR
(BRE/KELRERS UEHEDIEHDEME)

BEKE > plE =BAEENDD
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ABFX b
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(2) &EH

2023F12H23H =

JNF—A JUF—B

DUy R 10,000 10,000
mDIACHSE D 400 340
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ABFA b ({REHZIZTD)

@Webb‘/f b orEmiBAZRT/\FT— (BEf) =
2EBEARL, EE55MRUWWTRA KNI EICUIE

Hoi/\F—AENF —BIC[EOS N —S 3 VBDEREREDIT S
BSHREN 1R (I THS : BENR)
H /W —AENF —BICEOS N —S 3 VBDEREREDIT S
BBHRED (53] GEITE>RL : BEENSD D)

IRER : I/ \F—(CHNWTOA/I\ =23 VHOERZREDITIHSHN
1REN 18531 ([TEVRON
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(2) &EH

2023F12H23H =

ABFA b (ABFA MW TERLSVO0REHZITI)
@Webb‘ﬂ’ b orEmiEAZRT /T — (BEf) =

2BEARL, EE55MARUW TR NI EICUTE

good click

no good click

total

?

?

?

?

?

?

?

?

?

XAZN\=23> BB TV T ERDNOTZTOUY I(CRDITDRENSDD
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3. ESRXICHITBLER

(2) &H

@Webb‘/f b orEmiBAZRT/\FT— (BEf) =

2EBEARL, EE55MRUWWTRA KNI EICUIE

good click no good click total
J\F—A 400 9,600 10,000
J\F—B 340 9,660 10,000
ait 740 19,260 20,000
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ABTA b (VORKHRZIENT D)

import pandas as pd
from scipy import stats

df = pd.DataFrame([[400, 9600], [340, 9660]],
index=['/{F—A", '/){F—B'], columns=['goog click', 'no

good click'])
df
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3. ESFRRAICHBFBLEH;  (2) ER
ABFR | (REZEMLRITRELERT D)

chi2, p, dof, exp = stats.chi2_contingency(df, correction=False)

print(nlﬁ‘ﬂffﬁrg%iu’ ||¥n||’ exp)
print("EHE", "¥n", dof)
print("J3-1 Z&FAfE", "¥n", chi2)
print(“p{lﬁ“, ll¥n|l’ p)

B m#HEs
[[ 370.9630.]
[370.9630.]]
BHE
1
hA Rl
5.051780752715333
pfil
0.02460064285694141
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