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library(ggplot2)

#
# [#EE1] T—97L—L%EAViR—k
#

# UTH5, FRBROFHEBRERORZE (N=1000) DT —F %1 VIR—h LTS
VAV

url = "https://lab.kenrikodaka.com/_download/csv/oddeven_1000.csv"
source = read.csv(url)

#HER ETHBROFHICEBTZ2T7 T —NDRZEDT—4 (1000A5) T,
#month (FZER) - name (GEAEH) - preference (FEMNEFE 1, BELEFE :0)
#gender (B :1, @K :0) - $domhand (FIZFEHAE: 1, FEFAH:0)

#age (&)

#EAID6ITZEE &> EHU

head(source)

# month day preference gender domhand age
#1 8 29 1 1 0 19
#2 1 29 0 0 1 18
#3 3 19 0 1 0 18
#4 10 6 0 0 0 18
#5 10 10 1 0 0 18
#6 1 13 0 1 0 19

# BRI BDELUTORICBED T,

08H29H. HHYr=. B, GHIE. 19
018290, B¥YrE. L. EAE. 18R
038198, B#Yrs. B, GHE. 18K
105068, B#yrE. Lt AME. 18%
10R10H. F#Fs. it AME. 18®

#
#
#
#
#
# 01R13H. B¥urs. B, BMNE. 19%

H*

[(Efw2] 7—97L—Lh5&EiEZDL<3

H*




# tableBA#EES &, BEUCEHICEAT ZESR (WUIER) *
# BEICERCENTEET,

# THAER, & FH OBFROLEHE (WINHERAUERLBDET, )

table(source$month, source$preference)
table(sourcelc("month","preference")])
table(sourcelc(1,3)])

# preference
#month 0 1

# 152 38

# 2 42 18

# ...

# 12 52 30

# Tday, & "4FH DEEER

table(source$day, source$preference)
# preference

#day 0 1

#1 19 18

#2 21 7

# ...
# 31 15 10

# TR & TFH DEETER
table(source$gender,source$preference)

# preference
# gender 0 1

# 0 370 203

# 1 230 197

#

# [Ew®3] 77074

#

# sourceZzexpdaticdtE—
expdat = source

# ENEH 0 1) =2, EXHFLBVWATIVERICEBRULET,

# LUTOBITIF. HRIDO-1%Z" FEMALE"-"MALE" IC.

# FMEFDO-1Z"RIGHT"-"LEFT"(C.

# FEBBDIFHDO-1%Z"EVEN"-"0DD" DX FF AT TVICEID HTET,
# CDESIBRT—IDIATET 705 EMVET,

expdat$gender =
factor(source$gender, levels=0:1, labels=c("FEMALE","MALE"))
expdat$domhand =
factor(source$domhand, levels=0:1, labels=c("RIGHT","LEFT"))
expdat$preference =
factor(source$preference, levels=0:1, labels=c("EVEN","0DD"))



# ZDESICEDLDET,

expdat$preference

#[1] OoDD EVEN EVEN EVEN ODD EVEN EVEN EVEN EVEN EVEN EVEN EVEN
EVEN EVEN EVEN

# ...
#[976] EVEN EVEN EVEN ODD ODD ODD EVEN EVEN EVEN EVEN ODD ODD
EVEN EVEN ODD

#[991] EVEN ODD EVEN ODD ODD EVEN EVEN EVEN ODD ODD

# U >R Efactoriciah x99,

class(expdat$preference)
#[1] "factor"

# factorOBFHEICintegerTd,

typeof (expdat$preference)
#[1] "integer"

# strfZzRITIBE. 777 5DBENDND T,

str(expdat$preference)
#Factor w/ 2 levels "EVEN","ODD": 21 11211111...

# FactorlTlEEEAH D, 1ICIE"EVEN". 2(C(E"0DD" AW L TWET,

# ZhlE, factorh, EATITVEREDEHR A VTYv IR (1,2,..) &GS ETW
56T,

# INEERITBICIE. 7775 %ZEBRT S Tas.numericy Fizld Tunclasss ZfEL
£,

as.numeric(expdat$preference)

#(1] 21112111111111121112122222111111
2122

#[42] 1
1211
unclass(ex
#[1] 2 11
2122
#[42] 1
1211

11112
111212111211111122211211111211
121121

expdat$preference)

1211111111112 1112122222111111

[EE QI

1112
11212111211111122211211111211
21121

# ZDLDICTFU IS ncpreferenceld
# 1HEVEN., 2H0DDICHIGLTWB Z &ITERE LTS L,

# 7775 DIEFRIE. MBI EDIEFICRRENE T,
# HUL. 0DD (1) . EVEN (2) DIEICEHZEBLULITNIEUTOLSICLET,

expdat$preference2 =
factor(source$preference, levels=1:0, labels=c("0DD","EVEN"))
str(expdat$preference2)

#Factor w/ 2 levels "ODD","EVEN": 1 2 2 2122222 ...

## preference2zHEUFE T,
expdat = expdat[,1:6]



# Factoric g &, EAFTVNAZEKRT 2HO—BHERERD ET,

table(expdat$gender,expdat$preference)
# preference

# gender EVEN 0DD

# FEMALE 370 203

# MALE 230 197

# DWCTICBHE 770 59DEZTHEL & Do
# HE5DMUHAEINTWS, BEILBDOXFINNRY MLEFEVWEDL £ S,
# month.abblZmonth®abbreviation (E%:E) OEKTI,

month.abb
#[1] IIJanII IIFebII IIMar.II IIApr.II IIMayII IIJunII IIJU'LII IIAugII IISepII IIOCtII
IINOVII "DeC"

expdat$month = factor(source$month, levels=1:12, labels=month.abb)
expdat$month

#[1] Aug Jan Mar Oct Oct Jan Jul Aug Nov Apr Dec Jul Oct May Apr Mar
Jan Jul

#[19]1 Apr Apr Jan Jan Jul Apr Dec Nov Oct Jun May Dec Dec Aug Mar
Dec Sep Nov

table(expdat$month,expdat$preference)
# preference

# month EVEN O0ODD

# Jan 52 38

# Feb 42 18

#...

# Dec 52 30

# HEDHFELUTRWEWEIE (as.xxxld T™xxx&E LTy EFATLIEEW)

as.numeric(expdat$month)

#[11] 8 1 31010 1 7 811 412 710 5 4 3 1 7 4 4 1
1 7 412

#[26] 11 106 6 51212 8 312 91110 112 3 6 1 6 810 9
12 3 1 8

# unclassHEUENH D £,

unclass(expdat$month)

#[1] 8 1 31010 1 7 811 412 710 5 4 3 1 7 4 4 1
1 7 4 12

#[26] 11 106 6 512 12 8 312 91110 112 3 6 1 6 810 9
12 3 1 8

HHA AR AR R
HHH AR AR R S
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#
# [KAL.1] BEERE : Y J00%&E
#

# Y 10%600R>EROZBENUTOLSICKE S,
obsl = c(5,8,10,20,7,10) #ERIE%R 1
obs2 = c(15,8,14,6,8,9) #ERER?2

# TNEFNOBOHEREEERNL/6DE =, HBRFEIE?
expected = c(10,10,10,10,10,10)

# BAEC BFENTIE T 27 —9 7L —LZERLET,
dat = data.frame(0BS1 = obsl, 0BS2 = obs2, EX = expected)

# BASER L2 3EnEh,
# RWODBEWGA IONSOHAEEZZH?
# BFEINSDOXL ZEIC U TREEY %,

(OBS1DEE
1OHBHMOEBFENS XL ZUTOLS ICEHENL L ET,
XL 5 (10oERH) -10 (HAFE) = -5

“HEUTEICTS (5-10)*%(5-10) = 25
HAFHMETEI 5 Z & TIERE © {(5-10)*(5-10)}/10 = 2.5
INHIOHBFEEDXL Z#RIHst=E

# ACREZINS6XTETITWNE LS DZkai2.0BS1ET 5

kai2.0BS1 = sum((dat$0BS1 — dat$EX)"2 / dat$EX)
kai2.0BS1
#[1] 13.8

# (0BS200Z&
# OBS2Ic L CTHREKRICETET B
kai2.0BS2 = sum((dat$0BS2 - dat$EX)"2 / dat$EX)

kai2.0BS2
#[1] 6.6

# ZDESICUTHEEZ NG THFENSOXXL DO ZE, %
# THAZHEE (x*2) 1 EHUET,



# THAZHFE & RTE

# chisq.test (BAIENRZ ML, p=HAfHEDHEXIM) TRHSNFTT,

# 2DBD5|8  BIFHEOHEERSHORIILIER > TVWBRENH D KT,

# SO, BAFEOHERDH(IEc(1/6,1/6,1/6,1/6,1/6,1/6) E725 DT,

result.0BS1 = chisq.test(dat$0BS1,p = rep(1/6,times=6))
result.0BS1$statistic #RDEDZFIEMESstatistichH Y 2T

#X-squared
# 13.8

#F2ICDWTHEERIC

result.0BS2 = chisq.test(dat$0BS2,p = rep(1/6,times=6))
result.0BS2$statistic

#X-squared

# 6.6

COmEtE (kai2) NMRERMEZEZIFE. FVITLBEREDILNKREL,
BATREIDICKVWERTH B ZENDND T,

TR, FRIC, YA IO0DOEADRLRICT VI LBEEIC,
Kai2DED K SBRHE EDDERRNEL & S,

H H K B

H

T ZEOTVYLRTOYIaL—yay (BEVTAHILORK) kD,
BEHEELFD "™Y4reh, =DFTHXT,

H

# 60EIY OO ZiR-> fcliFDkal. 22 BT 2B% (getDiceKai2) Z1ED FIo

getDiceKai2 = function(){

# 60EIT IO0ZIROANT MLICERULE,
dice.60 = sample(1:6,60, replace=TRUE);

# EHEOHBHEONRT NMLZEDE T,
dice.6 = vector("integer",6)
for(i in 1:6){
dice.6[i] = length(which(dice.60==1))
¥
# SHEOHFHEIE
dice.ex = c(10,10,10,10,10,10)
# HFEHI S DXL OFFtEZ2 S HEEICINE
sum((dice.6 — dice.ex)”2 / dice.ex);

}

set.seed(17) #EEZEELEFT (ACEHETZRH) o
# getDiceKai2()Z100000E=1T L.
# ZTOMAEZTEDHET,

simulation = replicate(100000,getDiceKai2())

simulation

#[1] 1.4 1.6 7.2 2.6 0.8 5.8 2.4 3.0 14.2 8.2 7.6 5.8
6.6 3.4 8.0



#[16] 2.4 4.8 4.6 16.4 3.4 1.6 3.2 2.6 3.2 3.6 6.4 3.6
6.4 3.0 8.2
#...

#5/IME - T6I25% - FRIE - F37 - Lf125% - &FKAME
summary(simulation)

#Min. 1st Qu. Median Mean 3rd Qu. Max.
#0.000 2.600 4,400 5.017 6.600 31.200

# EXANTSLDOES (ggplot2)

# Xehid, ONSRAMBELODKRERE (35) FT,
# 0.2%HTRY NLZEEE

ggplot (NULL,aes(x=simulation)) +

geom_histogram(breaks=seq(®@,35,by=0.2),fill="white",colour="black")

# EANTSLDEE (YRNIEA)

# X#hiE, ONSRKRELDARERME (35) F£T,

# 0.2%HTRY ML EFE

h = hist(simulation,breaks = seq(0,35,by=0.2))

h$breaks ##E#nZl#» 0.0 0.2, ... 34.8 35
h$count #iEEHICXIIST 28EE# (Frequency) 222 573 815 ...
h$density #&EEHICXIIST 2HEERZE 0.01110 0.02865 0.04075 ...

# histBIEUET 7 /L b TIHSBEE Z it (C B
# MEEEEREEICT BIclE. 318 Tfreq=FALSE%XIETE
h = hist(simulation,breaks = seq(@,35,by=0.2), freq=FALSE)

# LUTHELCTY (ggplot2ZzESHE

ggplot(NULL,aes(x=simulation)) +
geom_histogram(aes(y=..density..), #EXZRETY#H%RT

breaks=seq(0,35,by=0.2),fill="white",colour="black")

# getDiceKai2h'13.8(kai2.obsl) KD KE L R BHERIL?
sum(h$density[h$breaks>=13.81%0.2,na.rm = T)#NA%Z &8

#0.01711
# - kai2.FIREODRD F1.75EZETULIMIELRZN

# - BERBRODEET %,

# getDiceKai2h'18 (kai2.obs2) KD AKEL RBMERL?
sum(h$density[h$breaks>=6.6]%0.2,na.rm = T) #NA%Z 18

#0.24703
# - kai2.F2ULEDRD IZE £ Z24. 7%DMHERTEL %,

# - BELREROIPEELERL,



# ZOLOBMHERZ TpfE) &M,
# TplE) HFf. RD Tchisq.test) TEERXEZBIHMNICEHTE S,

result.0BS1 = chisq.test(dat$0BS1,p = rep(1/6,times=6))
result.0BS1$p.value

#[1] 0.01693102

# 0.01711 TS ABTE W Z & DM B

result.0BS2 = chisq.test(dat$0BS2,p
result.0BS2$p.value

#[1] 0.2521282

#0.24703 THOXRHELTE W &L D

rep(1/6,times=6))

# B5&DESSDEREKRDBZICIE. FIZIEUATOLSICTS
kai2 = max(simulation) #& KDY I aL—Y 3 VEINSHED D,

repeat{
# METENkai2 K D RELL R DHERIE?
ratio = sum(h$density[h$breaks>kai2]*0.2,na.rm = T)
# ratiohssZz#IHTLEEZEZBZT
# kai2Zz YV —JLIE 7YY R UT, BDIRUVETEZKT
if(ratio>=0.05){
print(kai2)
break;
telsed
# FNLNE. kai2Zz0.01E< UCTHET
kai2 = kai2 - 0.01
}

by
#11

# UELD, BHITEHZHATTUN T6y DEE.
# HA ZEOFHHAENIIMHEL D KE WSS,
# BAULDRD ZHF->TWVWB EHERTE %o

#
# [KAL.2] BEERE (BLHl. TFHEBEHLOETH)
#

# ZHEOBHRIFE 370, FHIFZ:203
preference = c(370,203)

# T—5T7L—Lh5RHBHBE. AIZEUTOHAENGD XY,



expdat_female = expdat[expdat$gender=="FEMALE", ]
preference = table(expdat_female$preference)
preference #&BIFEDXT KL

#EVEN 0ODD
# 370 203

# WHDT VYT LADROEARHEIFHICHREDFE D
expected = c(@.5%sum(preference),0.5sum(preference))

expected
#[1] 286.5 286.5

# EBRBEDFEID L

kai2 = sum((preference - expected)”~2 / (0.5 *x sum(preference)))
kai2

#[1] 48.6719

# ROBE#HZFED &

result = chisq.test(preference,p = c(0.5,0.5))
result$statistic

#X-squared

# 48.6719

# EVTHILAETY2DDHZEHET,

getPrefKai2 = function(){
odd.sample = sum(sample(c(0,1),573,replace=T))
even.sample = 573 - odd.sample
result = chisq.test(c(even.sample,odd.sample),p = c(0.5,0.5))
kai2 = result$statistic
unname(kai2) #&FIEMHEZHE LU TIRY

}

set.seed(17) #iL¥ZzEEUL £,

simulation = replicate(100000,getPrefKai2())
summary(simulation)

# Min. 1st Qu. Median Mean 3rd Qu. Max.
#0.001745 0.085515 0.504363 0.997944 1.272251 20.734729

# X 2DNHEDE—TFOHEICH 2B Z & ITER,
# ATV (BHE) KE>THAMZEDSHOE—TFEDDFT,
h = hist(simulation,breaks = seq(0,22,by=0.1),probability = T)

## ggplot2ic & 5 1HH

ggplot(NULL,aes(x=simulation)) +
geom_histogram(breaks = seq(0,22,by=0.1)) +
scale_x_continuous(limits=c(0,22))

# summaryBE# & D ,100000E > > S LY > TY VI ULT,
# mARDHA ZFEBH20FHAICH D £,



# DED, X 2>48(%, 100000EICIEHREAWVFEDEERRED

# KBR. plElE1/(10712) 38 (1000fEE Ic—[EIFRE)

result = chisq.test(c(370,203),p = c(0.5,0.5))
result$p.value
#[1] 3.025703e-12

# UELD, W EBERICBRZFCHERICH 5,

# BEDODRODBUTDOLSICKRILTE %,
# BHOBHIFE230. FHIF=:197

result = chisq.test(c(230,197),p = c(0.5,0.5))
result$statistic #FEstE(d2.55

# X-squared
# 2.550351
result$p.value #pfE>0.11

# [1] 0.1102697

# I2b5. 230/197REDRD &, 100EC11EEEIFLED %,
# BUDNBRICBHREZHCHERICH S EIFEARB,

[KAL.3] BEERE (HEtELBHE)

ATIVE (BHE+L) HELBDE
XROTHDEDLSICEDL BN EERLF T,

# ATTVE2. 6. 100D HZHBRULEL &£ 5o

# JHTHHTTVE
## 2H'100001E. 6/°100001E. 10H°100001E
category = c(rep(2,10000),rep(6,10000),rep(10,10000))

# 10000 x 3DHA2EMEZIGNT 27 ML
kai2 = vector("double",30000)

# ATV ZEnE LT,

# n=2. 6. 10D3/\5—>T,

# ThZN100000kai2Y Y 7ILEEH D
for(n in c(2,6,10)){

obs = vector("integer",n) # BHINRI KNI
expected = rep(1/n,times=n) # HAFFENRT ML



# ZHTFTVHENT10000[E]. kai2EDH > TIL=EHET,
for(i in 1:10000){

# 1Hh5nOWITNHADATT) Z500E T VY LICERLET,
t = sample(1:n,500, replace=T)
# IDSnDOREBROLERLDHZ (BAMEE LT) obsNI MNLIZXKEHET,
for(ii in 1:n){
obs[ii] = sum(t==ii)
b
# XNIHTBRFOY Y TIVIC, IREDObs TOMAEZEHRL X I,

# unnameldBICHBIBMEZ BT HTT,
kai2 [10000%((n-2)/4)+i] = unname(chisq.test(obs,p = expected)
$statistic)

by
}

# kair2&categoryZzdEaeET 2T —9 7L —L%ZERK
kai2_df = data.frame(KAI2 = kai2, CATEGORY = category)

# ATTVERIICEANT SLEREAT D
ggplot(kai2_df,aes(x=KAI2)) +
geom_histogram(breaks = seq(0,20,by=0.2)) +
facet_grid(CATEGORY ~., scales="free") + #Y®EZAZ LT3
theme (
axis.title.x
axis.title.y

element_text(size = 30),
element_text(size = 30),
axis.text.x = element_text(size = 30),
axis.text.y = element_text(size =20),
strip.text = element_text(size=25)

)

HFTUBHHER B ICHE-> T,
# E— oD nBEICE 3 DA BT T,

H

—fRICHETEL. BREIRL > TOHOERIZLLET,
HICEZIE., BHENREU THNIE.

Y IO THN. FEEBOITFHTHN.
BA—ORETCHFENSDOXL Z5HHIT 2 ENTEEERD £,

H H W R

[KAL. 4] BEERE GEEH. FREBROITH)

#
#
#
# HSRHDTT—FT7L—L%ZEAYR—bUELET,

url = "https://lab.kenrikodaka.com/_download/csv/oddeven_1000.csv"



source = read.csv(url)

#sourceZzexpdatic AE—
expdat = source

expdat$gender =
factor(source$gender, levels=0:1, labels=c("FEMALE","MALE"))
expdat$domhand =
factor(source$domhand, levels=0:1, labels=c("RIGHT","LEFT"))
expdat$preference =

factor(source$preference, levels=0:1, labels=c("EVEN","0DD"))
#expdat$month = factor(source$month, levels=1:12, labels=month.abb)
# MURIE. BR777METIC. ZOFRFHFELTHRVWEL &£ 5,

# BT EDEFIFUT TR MUETEER T,

obs = table(expdat$month);

obs

#1 2 3 4 5 6 7 8 9 10 11 12
#90 60 100 90 79 86 98 87 69 82 77 82

# COYYVTIEEBEOREHDDHELERTRONG D EEZSDTLLEOD,
# BRI MG, BRBOB#%Z365HTEIS & TDOLK B I ENTEET,
exp = c(31,28,31,30,31,30,31,31,30,31,30,31) / 365

chisq.test(obs, p=exp)

# Chi-squared test for given probabilities
#data: obs

#X-squared = 12.658, df = 11, p-value = 0.3163

# H+ ZFE(EIF12.658TI,

# ATTVED12D76. 12.66FFNIFERELRMETIEHD £ A,
# EBE. plEIX0.3163D 1. 10E]IC3EIREIE.

# BABELDOKER/EBONH D EICHEDET,

# UELD, BRABICEERRDIZFEET D EIFEZATEA.

# RICHEHDHICEIMBHDADEUL
sum(expdat$day %% 2 == 0)
#[1] 489

# D489 NDEFBEDIFHIE

pref_day.even = expdat$preference[expdat$day %% 2 == 0]
pref_day.even

#[1] EVEN ODD EVEN EVEN EVEN EVEN EVEN ODD ODD ODD EVEN EVEN
EVEN EVEN EVEN

#[16] EVEN EVEN EVEN EVEN EVEN EVEN EVEN ODD EVEN EVEN EVEN EVEN
ODD EVEN EVEN

#...
# D55, B - FELFESLAOHE,,
even_sum = sum(pref_day.even == "EVEN")

odd_sum = sum(pref_day.even == "0DD")



c(even_sum, odd_sum)
#[1] 306 183

# BEERE

chisq.test(c(even_sum,odd_sum),p=c(0.5,0.5))
#X-squared = 30.939, df = 1, p-value = 2.663e-08

# HEBNMBHBAOEFBERICBEIFENZ L,

# AEEIFHOEEIF?

pref_day.odd = expdat$preferencel[expdat$day %% 2 == 1]
even_sum = sum(pref_day.odd == "EVEN")

odd_sum = sum(pref_day.odd == "0DD")

c(even_sum, odd_sum)

#[1] 294 217

# BEERTE
chisq.test(c(even_sum,odd_sum),p=c(0.5,0.5))
#X-squared = 11.603, df = 1, p-value = 0.0006585

# XEAPFHHOEFBERICBEIFEH S\,

# HEAHIEHLFTHDIZRIE?

pref_monthday.odd = expdat$preferencelexpdat$day %% 2 == 1 &
expdat$month %% 2 == 1]

even_sum = sum(pref_monthday.odd == "EVEN")

odd_sum = sum(pref_monthday.odd == "0DD")

c(even_sum, odd_sum)

#[1] 146 121

# BEERTE
chisq.test(c(even_sum,odd_sum),p=c(0.5,0.5
= 0.1

))
#X-squared = 2.3408, df = 1, p-value 26

# MERBHERBSFHOERDFHAICERRBERITFELRL,

#
# [KAIL.5] JHIZIMERRTE : "HERL & TEF0FM

#

# B8 FHOFHE. HRICE >TENH SN ?



# 1000 N D DMERID T > FIL

expdat$gender

#[1] MALE FEMALE MALE FEMALE FEMALE MALE FEMALE MALE MALE
FEMALE MALE

#[12] FEMALE FEMALE FEMALE FEMALE FEMALE FEMALE MALE  FEMALE MALE
FEMALE MALE

#...

#  (MERNCKIGT ) 1000 A7 DIFH

expdat$preference

#[1] ODD EVEN EVEN EVEN ODD EVEN EVEN EVEN EVEN EVEN EVEN EVEN
EVEN EVEN EVEN

#[16] ODD EVEN EVEN EVEN ODD EVEN ODD ODD ODD ODD ODD EVEN
EVEN EVEN EVEN

#...

# TR & A OFBICEEY %22x2D &R

obs = table(expdat$gender, expdat$preference)
obs

# EVEN ODD

#FEMALE 370 203

#MALE 230 197

# ggplot2ic &30 2 7DHA | geom_barlc & 2100%6HEH LIF0 57

ggplot(expdat,aes(x=gender,fill=preference)) +
geom_bar(position =
position_fill(),alpha=0.5,colour="black",size=0.5) +
scale_x_discrete(limits=c("FEMALE","MALE")) +
scale_y_continuous(labels = scales::percent, breaks =
c(0,0.2,0.4,0.6,0.8,1)) +

scale_fill_brewer(palette="Set1",name="PREFERENCE", labels=c("EVEN","
obD")) +
geom_text(aes(label=..count..),stat="count",
colour="white",size=20,position =
position_fill(vjust=0.5)) +
theme (
title = element_text(size = 30),

legend.title = element_text(size = 25),
axis.title.x = element_text(size = 30),
axis.title.y = element_text(size = 30),

axis.text.x = element_text(size = 30),
axis.text.y = element_text(size = 30),
legend.text = element_text(size=25),
legend.background =

element_rect(fill="white",colour="black")

# obsDIERDEDY ZXIE Ttables T,
class(obs)



# [1] "table"

# tableldtablelddata.frameZEDT—4% %
# VOXREFUBEEEZRNT Z2DICEREINET,

# Ttables OB ELILDERUTOLSBEXTSRTEXT,

obs[1,1]

obs ["FEMALE","EVEN"]
#370

obs[,2]

obs[,"0DD"]

#FEMALE MALE

#203 197

# addmarginsZz{E> E HEIMICEEFEZE> T<NET,

obs = addmargins(obs)

# EVEN ODD Sum
#FEMALE 370 203 573
#MALE 230 197 427
#Sum 600 400 1000

# BEHROT—JIIN zBRHEEROT—7I)LicIE—
expected = obs

# AEtEZ S ELE->T. —ITCHRHERZHE
for(i in 1:2){
for(j in 1:2){
expected[i,j] = obs[i,"Sum"] x (obs["Sum",j] / obs["Sum","Sum"])
#expected[i,j] = obs[i,3] * (obs[3,j] / obs[3,3]) #EALU T,

b
}
expected
# EVEN 0oDD Sum
#FEMALE 343.8 229.2 573.0
#MALE 256.2 170.8 427.0
#Sum 600.0 400.0 1000.0

Btz Y b
obs = obs[1:2,1:2]
expected = expected[1:2,1:2]

# BEILOY_EBEOFHE

kai2_table = (obs-expected)”2 / expected
# EVEN 0DD

#FEMALE 1.996626 2.994939

#MALE 2.679313 4.018970

# ETCOEIDREBEZREUCHDHYZEE

kai2 = sum(kai2_table)
#[1] 11.68985



# chisq.testBA¥zfES> &, LREDEHEZBEHNICT>TINEXT,
# (correct=Fld. 1 =z —VYHIEOBETY, &I TIFFALSEIC L% )

result = chisq.test(expdat$gender, expdat$preference, correct=F)
#X-squared = 11.69, df = 1, p-value = 0.0006284

result$statistic
#X-squared
#11.68985

# BRICPEHBRZITVWEIN, ChZEERICENDTHEL &£ 5,

#
# [KAI.6] HAZFEEODHERANS
#

# T—YEXBEERMAT,
# 427 ANDBMESTIANDLME.
# BENEFHROHFHN 160:40, DEE

set.seed(1017)
getKai2 = function(){

# Li5& NBRTIETZ VT LICER
sample.female = sample(1:5,573, replace=TRUE);
sample.male = sample(1:5,427,replace=TRUE);

# 1:3%70(C4:5% 11T (floorBE#ZzE->TW3)

sample.female = floor(sample.female / 4)
sample.male = floor(sample.male / 4)

# 0%573. 1Z427\MANfMHERIY > T

gender = c(rep(0,times=573),rep(1l,times=427))
# B1¥ (1:573) ICXMEDIFH. B¥ (574:1000) ICEHDOIFHZRIHIES

pref = c(sample.female,sample.male)

# N1 _FEZFHE
result = chisq.test(gender,pref,correct=F)
result$statistic

by

# getKai2 ()%= 10000E#E DR

sample = replicate(10000,getKai2())

summary (sample)

#Min. 1st Qu. Median Mean 3rd Qu. Max.
#0.000002 ©0.094335 0.426451 0.982526 1.278155 18.543110

# EANISLERD,



par(cex=2) #7 4> M1 ZXEZEFZ (T 74/ ~D2E)
h = hist(sample,breaks = seq(0,20,by=0.2)) #fitéhiZFrequency (BBFE)
h

hist(sample,breaks = seq(0,20,by=0.2),probability = T) #fitdhiLHe

=S

1

# ggplot2ic LB HEFZE

ggplot(NULL,aes(x=sample)) +
geom_histogram(aes(y=..density..),breaks = seq(0,20,by=0.2))

# HEEH11. 69U LOEXREEZETNE

sum(h$density[h$breaks>11.69],na.rm = T)
# 0.0025

# D plEICT IS
# TEEBEEEDET. FHH. BAEMU EDRD # R ITHERIL,
# 0.0025 (5%LLF)

# gi2bs5 MRl & TFd . BWICHRIZI TR,
# KOBEFEWIC, XMEDAHBEREERICIFOHERICH %,

# BIRMIC, chisq.testZzfES> &, ERBRIAZEIMRZEFE -
#  GELLTIEEW) pEHN DD D,

result = chisq.test(expdat$gender, expdat$preference, correct=F)
result
#X-squared = 11.69, df = 1, p-value = 0.0006284

result$p.value
#0.0006284205

# BRERT (2-1) * (2-1)

result$parameter
#df
#1

#
# [KAI.5] HiIMREDOHEE FTEHOHEFOEHETHOFE)
#

# HEBOBTHBEERIBUEEZT —F 7L —LITEM

expdat$mcategory = expdat$month %%

expdat$mcategory

#[11] 0 11 00110100101011100111001001000

101101010100

#[45] 0 1 01101000001010010101000000110
1101110101000

#..



expdat$mcategory =
factor(expdat$mcategory, levels=0:1, labels=c("EVEN","0DD"))
expdat$mcategory

#[1] EVEN ODD ODD EVEN EVEN ODD ODD EVEN ODD EVEN EVEN ODD
EVEN ODD EVEN ODD ODD

#[18] ODD EVEN EVEN ODD ODD ODD EVEN EVEN ODD EVEN EVEN ODD
EVEN EVEN EVEN ODD EVEN

# HEH (HICE) OFHBHRERIBLEEZT —F 7 L —LAITEN

expdat$dcategory = expdat$day %% 2

expdat$dcategory

#(11 11 1001010110011110101110010000020
101100
#[45] 0 1 0
110011
#..

[ S
oo R
SRS
[EE QI
(S
PR

0101101100011101000010
1#...

# JFUYICER

expdat$dcategory =
factor(expdat$dcategory, levels=0:1, labels=c("EVEN","0DD"))
expdat$dcategory

#[1] oDD ODD ODD EVEN EVEN ODD EVEN ODD EVEN ODD ODD EVEN
EVEN ODD ODD ODD ODD

#[18] EVEN ODD EVEN ODD ODD ODD EVEN EVEN ODD EVEN EVEN EVEN
EVEN EVEN EVEN ODD EVEN

Houn

HHAHH BB
# BHEDT—X
HHAHHBH AR H AR HH SRR AR H

# LUTTlE. BEDITOHRZEDIEUTOT—9 7L —L%ZERTS
expdat_male = expdat[expdat$gender=="MALE",]

#
# HER CFHDOER (B1%)

#

table(expdat_male$mcategory, expdat_male$preference)
# EVEN 0ODD
#EVEN 121 98
#0DD 109 99

# BJ 7T

ggplot(expdat_male,aes(x=mcategory,fill=preference)) +
geom_bar(position =
position_fill(),alpha=0.5,colour="black",size=0.5) +
scale_x_discrete(name=c("MONTH NUMBER"), limits=c("EVEN","ODD")) +
scale_y_continuous(labels = scales::percent, breaks =
c(0,0.2,0.4,0.6,0.8,1)) +
scale_fill_brewer(palette="Set1",name="PREFERENCE",
labels=c("EVEN","0ODD")) +



geom_text(aes(label=..count..),stat="count",
colour="white",size=20,position =
position_fill(vjust=0.5)) +
theme(
title = element_text(size = 30),

legend.title = element_text(size = 25),
axis.title.x = element_text(size = 30),
axis.title.y = element_text(size = 30),

axis.text.x = element_text(size = 30),
axis.text.y = element_text(size = 30),
legend.text = element_text(size=25),
legend.background =

element_rect(fill="white", colour="black")
)

chisq.test(expdat_male$mcategory, expdat_male$preference, correct=F)
#X-squared = 0.34802, df = 1, p-value = 0.5552

# BHED "BH—FROFH [ HERDBEY - FH DEEERL

#AER (Bict) &FrHDOEMR (BHE)

#
#
#
# ﬁﬁcc\ N
table(expdat_male$dcategory,expdat_male$preference)
# EVEN ODD

#EVEN 113 97
#0DD 117 100

# BJ > 7 THR{L

ggplot(expdat_male,aes(x=dcategory,fill=preference)) +
geom_bar(position =
position_fill(),alpha=0.5,colour="black",size=0.5) +
scale_x_discrete(name=c("DAY NUMBER"), limits=c("EVEN","ODD")) +
scale_y_continuous(labels = scales::percent, breaks =
c(0,0.2,0.4,0.6,0.8,1)) +
scale_fill_brewer(palette="Set1l",name="PREFERENCE",
labels=c("EVEN","0ODD")) +
geom_text(aes(label=..count..),stat="count",
colour="white",size=20,position =
position_fill(vjust=0.5)) +
theme (
title = element_text(size = 30),

legend.title = element_text(size = 25),
axis.title.x = element_text(size = 30),
axis.title.y = element_text(size = 30),

axis.text.x = element_text(size = 30),
axis.text.y = element_text(size = 30),
legend.text = element_text(size=25),

legend.background =



element_rect(fill="white", colour="black")

chisq.test(expdat_male$dcategory, expdat_male$preference, correct=F)
#X-squared = 0.00049653, df = 1, p-value = 0.9822

# BHEO "BH—FHOEH, I FEHOEE - FH OB,

#
# HAEHD2DDHFOREER & FHDEFR (Bik)
#

# interactionB¥EAV3 &, 220BEBOLETOREAALEEERILTZ LT
=3

interaction(expdat$mcategory,expdat$dcategory)

#[1] EVEN.ODD ODD.ODD ODD.ODD EVEN.EVEN EVEN.EVEN ODD.ODD
ODD.EVEN EVEN.ODD

#[9] ODD.EVEN EVEN.ODD EVEN.ODD ODD.EVEN EVEN.EVEN ODD.ODD
EVEN.ODD ODD.ODD

table(interaction(expdat_male$mcategory,expdat_male$dcategory),
expdat_male$preference)

# EVEN ODD
#EVEN.EVEN 67 45
#0DD. EVEN 46 52
#EVEN. ODD 54 53
#0DD.0ODD 63 47

# BJ 7 TR

ggplot(expdat_male,aes(x=interaction(mcategory,dcategory), fill=prefe
rence)) +
geom_bar(position =
position_fill(),alpha=0.5,colour="black",size=0.5) +
scale_x_discrete(name=c("MONTH AND DAY NUMBERS"),

limits=c("EVEN.EVEN","ODD.EVEN","EVEN.ODD","0DD.ODD")) +
scale_y_continuous(labels = scales::percent, breaks =
c(0,0.2,0.4,0.6,0.8,1)) +
scale_fill_brewer(palette="Set1",name="PREFERENCE",
labels=c("EVEN","0ODD")) +
geom_text(aes(label=..count..),stat="count",
colour="white",size=20,position =
position_fill(vjust=0.5)) +
theme (
title = element_text(size = 30),

legend.title = element_text(size = 25),
axis.title.x = element_text(size = 30),
axis.title.y = element_text(size = 30),

axis.text.x = element_text(size = 30),



axis.text.y = element_text(size = 30),
legend.text = element_text(size=25),
legend.background =

element_rect(fill="white", colour="black")

)

# BHEF3ICBED XTI,

chisq.test(interaction(expdat_male$mcategory,expdat_male$dcategory),
expdat_male$preference, correct=F)
#X-squared = 4.5019, df = 3, p-value = 0.2121

# BHEDIZE.

# HEBORHORERMIZ. HFHEBBOFHAICERLBEEZSZIRB

HHAHHBHARH AR H AR ARG AR SRR AR H
# ZEDOT—X
HHBHIRIHHR AR AR R IR TR

# UTTIE. BEODITOHAEZEDUATOT—Y 7L —L%ZFERTS
expdat_female = expdat[expdat$gender=="FEMALE", ]

#
# MER CIFHOBER (K1)
#

table(expdat_female$mcategory, expdat_female$preference)
# EVEN 0DD
#EVEN 189 79
#0DD 181 124

# BJ S 7 THE{L

ggplot(expdat_female,aes(x=mcategory,fill=preference)) +
geom_bar(position =
position_fill(),alpha=0.5,colour="black",size=0.5) +
scale_x_discrete(name=c("MONTH NUMBER"), limits=c("EVEN","0ODD")) +
scale_y_continuous(labels = scales::percent, breaks =
c(0,0.2,0.4,0.6,0.8,1)) +
scale_fill_brewer(palette="Set1l",name="PREFERENCE",
labels=c("EVEN","0ODD")) +
geom_text (aes(label=..count..),stat="count",
colour="white",size=20,position =
position_fill(vjust=0.5)) +
theme (
title = element_text(size = 30),

legend.title = element_text(size = 25),
axis.title.x = element_text(size = 30),
axis.title.y = element_text(size = 30),

axis.text.x = element_text(size = 30),
axis.text.y = element_text(size = 30),
legend.text = element_text(size=25),

legend.background =



element_rect(fill="white", colour="black")

)

chisq.test(expdat_female$mcategory, expdat_female$preference,
correct=F)
#-squared = 7.7917, df = 1, p-value = 0.005249

# p<0.01 GGEERDBE - TEN. BFOFHICBRICEET )

#
# #;AER (HICh) HFHOREMFR (K1)

#

table(expdat_female$dcategory, expdat_female$preference)
# EVEN 0ODD
#EVEN 193 86
#0DD 177 117

# BJ 57 THREL

ggplot(expdat_female,aes(x=dcategory, fill=preference)) +
geom_bar(position =
position_fill(),alpha=0.5,colour="black",size=0.5) +
scale_x_discrete(name=c("MONTH NUMBER"), limits=c("EVEN","ODD")) +
scale_y_continuous(labels = scales::percent, breaks =
c(0,0.2,0.4,0.6,0.8,1)) +
scale_fill_brewer(palette="Set1l",name="PREFERENCE",
labels=c("EVEN","0ODD")) +
geom_text(aes(label=..count..),stat="count",
colour="white",size=20,position =
position_fill(vjust=0.5)) +
theme (
title = element_text(size = 30),

legend.title = element_text(size = 25),
axis.title.x = element_text(size = 30),
axis.title.y = element_text(size = 30),

axis.text.x = element_text(size = 30),
axis.text.y = element_text(size = 30),
legend.text = element_text(size=25),
legend.background =
element_rect(fill="white",colour="black")

)
chisq.test(expdat_female$dcategory, expdat_female$preference,
correct=F)
#X-squared = 5.0367, df = 1, p-value = 0.02482

# p<0.05 GEEHDBHICEDEE - 8N BFOFHICERICTEET 3)

#
# HEBD2DODHFDOREFR EFHDER (XE)

#




table(interaction(expdat_female$mcategory,expdat_female$dcategory),
expdat_female$preference)

# EVEN ODD
#EVEN.EVEN 95 36
#0DD. EVEN 98 50
#EVEN.ODD 94 43
#0DD.0ODD 83 74

# BJ 7T

ggplot(expdat_female,aes(x=interaction(mcategory,dcategory),fill=pre
ference)) +
geom_bar(position =
position_fill(),alpha=0.5,colour="black",size=0.5) +
scale_x_discrete(name=c("MONTH AND DAY NUMBERS"),

limits=c("EVEN.EVEN","ODD.EVEN","EVEN.ODD","0ODD.0ODD")) +
scale_y_continuous(labels = scales::percent, breaks =
c(0,0.2,0.4,0.6,0.8,1)) +
scale_fill_brewer(palette="Setl1",name="PREFERENCE",
labels=c("EVEN","0ODD")) +
geom_text(aes(label=..count..),stat="count",
colour="white",size=20,position =
position_fill(vjust=0.5)) +
theme(
title = element_text(size = 30),

legend.title = element_text(size = 25),
axis.title.x = element_text(size = 30),
axis.title.y = element_text(size = 30),
axis.text.x = element_text(size = 30),
axis.text.y = element_text(size = 30),
legend.text = element_text(size=25),

legend.background =
element_rect(fill="white", colour="black")
)

# BHERF3ICBD XTI,

chisq.test(interaction(expdat_female$mcategory,expdat_female$dcatego
ry),

expdat_female$preference, correct=F)
#X-squared = 14.173, df = 3, p-value = 0.002678

# p<0.01KD. THEDEFA.
# EHOAHOREREIZ., FHREBBOFHICERLBEET D



