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Polulation, sample, and sampling distributions
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# Population, &K

# SAIEIRESN 100

mu <- 100

# BIMREEIREN 15

sigma <- 15

# PENFFEIREN 2026
set.seed(2026)

# 1% ID 5 IQ FARERTF
populationl10000 <- data.frame(
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# &£ 10000 1 ID (#AHFS)
ID = seq(1:10000),
# £BC 10000 MIEN mu. FRHEEN delta B IQ £

IQ = round(rnorm(10000, mean = mu, sd = sigma), O0)
)
# BEIER

# View(population10000)

# BERYURRE 6 17

range (population10000$IQ)
## [1] 45 158

head (population10000)

##¢  ID IQ
## 1 1 108
## 2 2 84
## 3 3 102
## 4 4 99
## 5 5 90
# 6 6 62

# SMREIERRISE

mean (population10000$IQ)

## [1] 100.0531

# SABISERRRIEZE

sqrt (sum((population10000$IQ - mean(population10000$IQ))~2)/10000)
## [1] 15.01792

2 s/
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# ERRHNERE
# SMADMR 10000 NMUBRHST.
library(ggplot2)
ggplot (population10000, aes(x = IQ)) +
geom_histogram(breaks = seq(40, 160, 10),
fill = "white",
color = "black") +

scale_x_continuous(breaks = seq(40, 160, 10)) +

coord_cartesian(xlim = c(40, 160)) +
theme bw()
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3 BEdiE

BTk, RIAVMEDEEIETE, HOM N = 10000 BIRPEENIHER—MERE n = 100 B9EER, A

FRXAMEAS samplel,

# NSRRREHHRER—MEREN 100 IR, #HEE ID
samplelID <- sample(population10000$ID, 100)
# tR1E ID XL samplel BIENE

samplel <- population10000[samplelID, ]
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BE samplel IR, IR #Hid ID HNIRFREN, XIHENEESIN,

# BEEA

head (samplel)

## ID 1IQ
## 5784 5784 107
## 4443 4443 103
## 1968 1968 91
## 1890 1890 85
## 697 697 111
## 9873 9873 101

5 EFHEAMEURBIESIREE

HARNIERSMAENTRMA T, FRREERR/N\TRANINES, BEWEREARNTRINEEEN
RISREENT AT, REBN “ER’, LRLEREREN,

# EESEE

range (samplel$IQ)

## [1] 65 154

# & samplel B9 IQ 89i9{E

samplel_mean <- mean(samplel$IQ)

samplel_mean

## [1] 99.2

# 8 samplel B9 IQ BIIREZE

samplel_sd <- sqrt(sum((samplel$IQ - samplel_mean) ~2)/100)
samplel_sd

## [1] 15.12614

# samplel MERITEZE (BEF samplel fhitRMABIIRAEZ)
samplel_sd_unbiased <- sqrt(sum((samplel$IQ - samplel_mean)~2)/(100 - 1))
samplel_sd_unbiased

## [1] 15.20234

# EH sdO " REITE samplel HLRITEE (SAREZNGEITHE)
sd(samplel1$1IQ)

## [1] 15.20234
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6 H¥AXHHm

¥AS# (sample distribution) #FAD 100 MR 1Q BoHNDM,

ggplot (samplel, aes(IQ)) +
geom_histogram(breaks = seq(40, 160, 10),
fill = "white",
color = "black") +
scale_x_continuous(breaks = seq(40, 160, 10)) +
coord_cartesian(xlim = c(40, 160)) +
theme bw()
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6.1 HEADHSEEIHHIXR
ERRRIYE mu SHEE sigma 2RME, BNTUBRKNISES TRMEEZRGITDITHIIES R
HE:

mu = M

sanuﬂeSignla = Sp—1 (1)

FEERD, M, . BHKNGE, 5, | ERANERITES,
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7 EENE

FERA—THERNTESIHNYEGITRANESENREZTERA, URENESEHEFNIRE, MRS M
K, BESMERNPERSE, B4, BRIBEIEREHOMGITHE, TE, RNOMAE N = 10000 9=
AHEH m = 1000 MEARE n = 100 BT,

# MNEEA 10000 BIEATRITHHEL 1000 MEREAR 100 BIHEAR, FA samples
samples <- list()

for (index in 1:1000) samples[[index]] <- population10000[sample.int (10000, 100), ]

# BF samples
length(samples)
## [1] 1000

head (samples[[1]])
## ID 1IQ
## 4095 4095 77
## 7241 7241 76
## 2867 2867 98
## 6947 6947 11/
## 3949 3949 109
## 1464 1464 133

8 1000 MFAaIEAIIE

S58MER (BIg0: samplel) 4L, 1000 PEFREFARENIEEMEEDEISE,

# DBITE 1000 MEARNGE, —HSE 1000 MIE, FA samples_means
samples_means <- sapply(samples, function(x) mean(x$IQ))

head (samples_means)

## [1] 97.21 101.42 101.24 101.03 102.31 99.55

range (samples_means)

## [1] 95.11 106.23

head (samples_means)

## [1] 97.21 101.42 101.24 101.03 102.31 99.55

# 1000 PEEFREARBIIIERIINE.

mean (samples_means)

## [1] 100.0201

# 1000 DEFRFEARBIIIERIRESE.

sum( (samples_means-mean(samples_means))~2) /1000
#4 [1] 2.231855
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mFESHE 1000 MERNBIENSH, XTAHPHES—MEIERE—MEARD 100 Z4#089 1Q 8913
B, MAR—MHIRN IQ B9, XNMSHPLOZERE 1000 MEANIIENNE, XTMOHNIREER
1000 MEARIIHEITEE,

# WEDSm, B, 1000 DMERIIIEN D,
ggplot(data.frame(samples_means), aes(samples_means)) +
geom_histogram(breaks = seq(95, 105, 1),
£ill = "white",
color = "black") +
scale_x_continuous(breaks = seq(95, 105, 1)) +
theme bw()
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# + coord_cartesian(xlim = c(40, 160))

# RS MITEE,

# BN, 1000 MYEMWREE,

sqrt (sum((samples_means - mean(samples_means)) ~ 2) / 1000)
## [1] 1.493939



9.1 MERHERRSH. BEDMIXR

ELSARISE mu SHREE sigma REMEY:

sigma

M, sampling = \/ﬁ (2)

sampling

= muSD

FLHXD, n REAE,

ERARIE mu SREE sigma 2R, BMNTUBRKNISES TRIMEERGITSITIMES IR
HE:

M M = =l (3)

sampling sample®sampling \/’
n

fERD, M, . BHAKIE 5, ERAOERTES,
ANBIMLER,
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