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# WENYT—2
library(ggplot2)
set.seed(42)

# YO TNT—FER
b_types <- c('A', 'B', 'AB', '0")
df_nominal <- data.frame(b_type = sample(b_types, size = 200, replace = TRUE))
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# BN T—D

library(ggplot2) . _ S [C

# YO TIVNT—FERKR
b_types <- c('A', 'B', 'AB', 'O} MERBDATIVEEE

df_nominal <- data.frame(b_type = sample(b_types, size = 200, replace = TRUE))
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print(df_nominal)
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count_table <- as.data.frame(table(df_nominal$b_type))

colnames(count_table) <- c("blood type"
print(count_table)

, count™)
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# ERSTER

count_table <- as.data.frame(table(df_nominal$b_type))

colnames(count_table) <- c("blood type", "count") > E¥HHED
print(count_table) 54 ZH85E
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SEEnf-E#ohE: blood type count
1 A 55
2 AB 34
3 B b6l
4 0 50
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# BI>7
ggplot(df_nominal, aes(x = b_type)) +
geom_bar(fill = 'steelblue') +
labs(title = 'MARBOEHSH', x = "IMRE', y="AV ")+
theme(

plot.title = element_text(size = 24, face = "bold"),
axis.title = element_text(size = 20),
axis.text = element_text(size = 16)

)
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# BIS7

ggplot(df_nominal, aes(x = b_type)) +

geom_bar(fill = 'steelblue') + —> ggplotDERL Y + 7570 1%

[labs(title = "IMBREDOERSH ', x = 'MRE', y = ' AV F)+}l— Fayréon
theme(

24LFIL

plot.title = element_text(size = 24, face = "bold"),
axis.title = element_text(size = 20),
axis.text = element_text(size = 16)

)
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# df_nomialT —# [CI&AE %= BHE(L L /=5 ZEM
df _nominal$b_type_numeric <- as.integer(factor(df_nominal$b_type, levels = c("A", "B", "0", "AB")))
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# df_nomial7T —# [CIM&RE &= BEHEL L /=5ZEN

df _nominal$b_type_numeric <- |as.integer(

factor(df_nominal$b_type, levels = c("A", "B", "0", "AB"))

‘(,/"

o BEFEEBHO—FICER

o HEFIXEHMAINL + i
BT HIRNIVEE
(levels) I TRFIND

v
e factor () :XFERIMVERF(HTI)T—42E)1{E

e levels:

BAFICEHD hTTV—DEELIEF ZBHAT

o IEFZEET S &THRDBYEIL (as.integer)
T A->1,B->2,0->3,AB->4 ¢4 5B
BELLZWVBESIXZLI2 7Ry FERT 4L F
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# Ovky bIaA-F4 Y
one_hot <- model.matrix(~ b_type - 1, data = df_nominal)
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# Duiky PX A= 4 Y
one_hot <-| model.matrix(~ b_type - 1, data = df_nominal)

model .matrix () :

o BMEETIADTYA ITH (design matrix) Z{ERRT SR
o HTIVEHEFI—FERICERL TITHZERT S
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# Dok bIaA—-F4 25
one_hot <- model.matrix(~ b_type - 1, data = df_nominal)

R ND74—=25 (formula) : REFRKTHATPH b+

o [M&EE (b type) ZHBAEHMELTHESI LULVSEE

e ~blood type &LFEITEL LEBMNICEEHDTITY (YIRBEICH
) ZBRALTHOATITVZ 0/1OX S —ERICERT D (H
:A, B, O, AB HWLomzHAD A #5H7)
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# Dok bIaA—-F4 25
one_hot <- model.matrix(~ b_type - 1, data = df_nominal)

R ND74—=25 (formula) : REFRKTHATPH b+

o -1 [ TYI/RZRNATSI EVLWSHEE (Doky bIa—F4aY
TJOBEIVRHNEFE)

o NEHRETHCLET (AHLBH) TRTOAITIUNEAEN 1
HFOEO>RTLEIVERY MTIAABRLNS
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A matrix: 200 x 4 of type dbl

b_typeA b_typeAB b_typeB b_typeO

1 0
1 0
1 0
1 0
0 0
0 0

0
0
0]
0
0

1
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set.seed(123)
# BTNV T—95%m (5 BREYyh—MRE)
likert <- data.frame(satisfaction = sample(1:5, size = 150, replace = TRUE,
prob = ¢c(0.1, 0.2, 0.4, 0.2, 0.1)))
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set.seed(123)

# BTN T—%RR (5 BBEY v h— bRE)

likert <- |data.frame(satisfaction = sample(1l:5, size = 150, replace = TRUE,
prob = ¢(0.1, 0.2, 0.4, 0.2, 0.1)))

1~5DPED DI S EFEZHF L T 150EY > T V51T (probhi
ARA7DH TV THEEERT) , BUBRET—2 I L—LZER
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print(likert)

Yo JI)La—F -
Elzmzéhf:j—_\‘_g : satisfactio
o 15|BA#EREID
o 25|BMNEMWERED
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# BAHETE

summary(likert$satisfaction)
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# BEEARAE

summary(likert$satisfaction)

BEZoh=747 ) FOESKHMHEBZRTT S
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Min. 1st Qu. Median Mean 3rd Qu. Max .
1.00 2.00 3.00 3.02 4.00 5.00
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ZHMEATEDEGTERER:

Min. |[[1st Qu.||Median Mean|Brd Qu. Max .
1.00 2.00 3.00 3.02 4.00 5.00
B/ME 25% 1R FIgE 75%mM BXfE
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# EANISA
ggplot(likert, aes(x = factor(satisfaction))) +
geom_bar(fill = 'salmon') +

labs(title = "HEEXAAT7DHEE', x = "HEE (=AW, 5=meE)', v = "$HfE")
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# EANISA ggplotDERL AV + ERNTFLLAY
ggplot(likert, aes(x = factor(satisfaction))) +
geom_bar(fill = 'salmon') +

labs(title = "/HEEERAT7DHE', x = "WHEE (A=A, 5=828)', v = "$E")
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set.seed(456)
# B TNT—4ERK (ADZIES )

events <- data.frame(count = rnbinom(300, size = 10, prob = 0.5))
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set.seed(456)
# BTN T—4ERK (ADZIES%)

events <- data.frame(count = |rnbinom(300, size = 10, prob = 0.5)

BRIFER0.5 RITZLHZETIZARIIEAS 100
BOZH/HHI D EEZE 300 BERT S
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10
12
15

print(events)
HJ)La— I~
ST —4; oo
o 15 BMERKIDERT 5 .
e 25IH (countdl)M 3 11
FEEDANVFEE 4 13
B % KT .
7
8
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# BAMETE

summary(events$count)
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Min. 1st Qu. Median Mean 3rd Qu. Max .

0.00 /.00 10.00 9.99 12.25 24.00
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var_count <- var(events$count)
sd_count <- sd(events$count)

cat("EX:", var_count, "\n")
cat("EEFZE ", sd_count, "\n")
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var_count <- var(events$count)

sd_count <- sd(events$count) 438k (var) LiEAEEE
(sd) Z¥HT S

nZ\ T " "
cat( ﬁﬁﬁ , var_count, "\n") R —
cat("EERE:", sd_count, "\n")|EXFHLLTER
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4 84: 19.82933
EHEREE: 4.453014
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# EANT S A
ggplot(events, aes(x = count)) +
geom_histogram(binwidth = 1, fill = 'darkseagreen4', color = 'white') +

labs(title = "A XY NRERBMDSH', x = "RERK', y="HU M)
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# EAMNITS A ggplot2MEXR LA NV+ER TS LLAY
ggplot(events, aes(x = count)) +
geom_histogram(binwidth = 1, fill = 'darkseagreen4', color = 'white') +

labs(title = "/ X MREREOSR', x = "BEREK', y="HD M)
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set.seed(789)
# U TINT—%KR (ERSH)

continuous <- data.frameCheight_cm = rnorm(250, mean = 170, sd = 10))
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ATV EREBOBLUERT—3EE /K
set.seed(789)
# YTV T—%KR (ER2H)

continuous <- data.frame(Cheight_cm = rnorm(250, mean = 170, sd = 1®)j

FgH170 (cm), BERENLOOERS DD
BROBLT—2 % 250 A ER
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print(continuous)

height_cm
175.2410
147.3923
169.8032
171.8314
166.3865
165.1552
163.3369
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# BAHMETE

summary(continuous$height_cm)
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AEL-ENHKET=:

Min. 1st Qu. Median Mean 3rd Qu. Max.
138.4 162.9 169.3 169.3 176.2 200.5
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ATYT2: TN EBEREEZTELTERT
var_height <- var(continuous$height_cm)
sd_height <- sd(continuous$height_cm)

cat("9EL:", var_height, "\n")
cat("E#EE{FZE ", sd_height, "\n")
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SE4: 101.5349
EHEREE: 10.07645
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install.packages("patchwork™)

patchwork/\w 7 —UZA VA F—ILLTHEL
o fi¥D ggplot TPz ¥ FEMEICHASHLETHERGNAEY—IL
o figl + fig2 LW I T2OoNOEAZH/AZICAERLND
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EREBOBLFRT 22K, BENRAELHRVITR
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o  # AMIRIEER RIS A
)
Zj__ “J 7°: library(patchwork)
pl <- ggplot(continuous, aes(Cy = height_cm)) +

geom_boxplot(fill = 'skyblue') +
labs(title = 'BEROFEWMIE', y = 'R (m")

p2 <- ggplot(continuous, aes(x = height_cm)) +
geom_histogram(binwidth = 2, fill = 'lightsteelblue', color = 'black') +
labs(title = '"BROERAMISA', x = "R (m)', y = "$EE")

pl + p2
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151| 28
EREBMOEBLUERT—3FE5L, ENHTELHEVITR
CERNTSLTHRIET S

« —o . *EOSRAELERFISA
)L

Zj__\yj :libr'ary(patchwor'k) 1o E d)ggplotU)EZF l/»f'V+ﬁUH’ LAY

pl <- ggplot(continuous, aes(y = height_cm)) +
geom_boxplot(fill = 'skyblue') +
labs(title = 'BROFWMIE', y = 'BE (m")

2DHDggplotDEERL 1V +
EXNTSLLLY

p2 <- ggplot(continuous, aes(x = height_cm)) +
geom_histogram(binwidth = 2, fill = 'lightsteelblue', color = 'black')|+
labs(title = "BRODERRMISA", x= "R (m)', y = "$8E")

pl + p2
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Simulated skewed lab values
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Simulated skewed lab values
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set.seed(2025)

n <- 1000

exp_data <- rexp(n,rate=1.0) # exponential

ln_data <- rlnorm(n, meanlog = log(50), sdlog = 0.7) # log-normal

EI\

A

df <- bind_rows(
data.frame(value = exp_data, dist = 'Exponential'),
data.frame(value = 1ln_data, dist = 'Log-normal')

)



EI\

EATE D
ZLDEEREEEF CHONAEETHIZEAIET—4
S JIILa—K : T—20D %R
set.seed(2025)

n <- 1000 IRT A= A=1. 0DEHHB M 5 T—43 % 1000fHERE

exp_data <- rexp(n,rate=1.0) # exponential

Ln_data <- rlnorm(n, meanlog = log(50), sdlog = 0.7) # log-normal
HWERSHDST—4 % 1000HLER

-> meanlog,sdlog : log (X) M S ERAHDEY LBERE

exp_data, dist = 'Exponential'),

ln_data, dist = 'Log-normal')

> 0

df <- bind_rows(
data.frame(value
data. frame(value

)



EATE5
ZLDBRFRREBEFTHONDEETHIZEALZT —2

oI —k T EDER

o exp data EWVWIRY MLET—2 I L—LICER
set.seed(2025) e value JIC exp data DEZ, dist FIIZIX
n <- 1000 "Exponential" &WIXFIZRYELAND

exp_data <- rexp(n,rate=1.0) # exponential A

Ln_data <- rlnorm(n, meanlog = log(50), sdlog = 0.7) # [Log-normal
bind rows () [IEBDOT—4 7 L—LZEMARICHKET SBH

df <- bind_rows(

data.frame(value

data. frame(value

EI\

> 0

exp_data, dist = 'Exponential')
ln_data, dist = 'Log-normal')

-

)
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ggplot(df, aes(x = value)) +
geom_histogram(bins = 40, fill = 'steelblue', color = 'white') +

facet_wrap(~dist, scales = "free_x') +
labs(title = 'Simulated skewed lab values', x = 'Value')
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Z<DERBEEE THONBEETHIZEALET—4

B2 TIIVA—R 1 2DDERN S LD REFFRT
ggplot2DEARLAY+ERXA NS LLAY

ggplot(df, aes(x = value)) +
geom_histogram(bins = 40, fill = 'steelblue', color = 'white')

facet_wrap(~dist, scales = "free_x')|+

‘ labs(title = 'Simulated skewed lab values', x = 'Value')

facet wrap(~dist) (& dist FIDEZ&ITHI R D/IARILEER
$lZ[¥ "Exponential" & "Log-normal" D2DNDHRH I EICHEIRER

scales = 'free x' (IR CEITxBMRTr—)L % BB
o NHDENYMNRLEDIFBE. ROTRRTED
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EAT=DMDRBER
EATZRMDENMETEZFTELTHS:

cat("exp_dataDEHRFE: ", "\n")
summary(exp_data)

var_exp_data <- var(exp_data)

sd_exp_data <- sd(exp_data)
cat("exp_data®D538%:", var_exp_data, "\n")
cat("exp_dataDIEHE(RZE:", sd_exp_data, "\n")

EI\

cat("In_dataDBWFRETE:", "\n")
summary(ln_data)

var_ln_data <- var(ln_data)

sd_ln_data <- sd(ln_data)
cat("ln_data®%38%:", var_ln_data, "\n")
cat("ln_dataDEHERZE:", sd_ln_data, "\n")



EATZ DR R

=
L

EATZRMDENMETEZFTELTHS:

cat("exp_dataDBHIRETE: ", "\n")
summary(exp_data)

var_exp_data <- var(exp_data)

sd_exp_data <- sd(exp_data)
cat("exp_data®938{:", var_exp_data, "\n")
cat("exp_dataDIBHERZE:", sd_exp_data, "\n")

cat("ln_dataDEBHRETE:", "\n")
summary(ln_data)

var_ln_data <- var(ln_data)

sd_ln_data <- sd(ln_data)
cat("ln_data®%38%:", var_ln_data, "\n")
cat("ln_dataDIEHERZ=:", sd_ln_data, "\n")

exp data®DTYy, 78, BER
%, N—E3/IVEHELTE

N

1n _data®FH, 28, RERE
, N— A ILEHALTEER
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FTHEIGR:

EI\

ln_dataDEHN#HET = :
Min. 1st Qu. Median Mean 3rd Qu. Max.
6.794 32.231 49.259 65.013 79.411 540.809
Ln_data®D4E4: 3094.876
ln_dataDIRHERZE: 55.63161



EATZ DR R
FTHEIGR:

EI\

Ln_dataDEHN

FHEhRENAKEFERML TS

Min. 1st Qu. |Median

Mean |3rd Qu. Max .
6.794 32.231 (49.259 65.013| 79.411 540.809

In_data®D &N : 3094.876
In_dataDEHERZE: 55.63161

J#EE RStudioTH T ILa—FE#ETLT
BN EDHTEZLTHES

o NHEMERE (X0

B [FIEEITKEL

% LMean<sd® & 5 L EHNRE

%ﬂf:fﬁﬁ' FTEIE (FEVGE
)
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df_log <- df %>%
mutate(value_log = log(value))

ggplot(df_log, aes(x = value_log)) +

geom_histogram(bins = 40, fill = 'steelblue’,

facet_wrap(~dist, scales = 'free_x') +
labs(title = 'Log-transformed lab values', x

color = 'white') +

"Log(Value) ')
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df (FT—A227L—L) ZEAIOBRKIZET
o T—ARIL—AICHLIWIZEMLY

df %>%
log(value))| BAFDINZREHLI-YT S aplyrBAR
o valuedllCH L TlogZHRALI-KERZ
value log &EWLVSHFHLULIIE LTEM
= value_log)) +
40, fill =

df_log <-
mutate(value_log =

ggplot(df_log, aes(x
'white') +

geom_histogram(bins =
facet_wrap(~dist, scales = 'free_x') +
labs(title = 'Log-transformed lab values

'steelblue’, color =

', x = '"Log(Value)')
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Log-transformed lab values

Log(Valu )



ETAT=HNHDNIE
X EWELTHLT —RENEITD

H 7 )La—K:
XTHEHLT-1n datalix T HEHMET=EDRIFFRT

cat("log_ln_dataDEBHHETE:", "\n")
summary(log(ln_data))

var_log_ln_data <- var(log(ln_data))

sd_log_ln_data <- sd(log(ln_data))
cat("log_ln_data®D4EL:", var_log_ln_data, "\n")
cat("log_ln_dataDiE#ERZE:", sd_log_ln_data, "\n")




EAT=DHDNIE
X EWMELTHELT —RERTEITS

= v+

mn

EI\

log_ln_dataDEBHIHTE :
Min. 1st Qu. Median Mean 3rd Qu. Max .
1.916 3.473 3.897 3.923 4.375 6.293
log_ln_data®D981: 0.4790672
log_ln_dataDEHERFZ=E: 0.6921468



CEAT=D T DE
X EWMELTHELT —RERTEITS
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= =

1Tl

EI\

log_ln_dataD BRI E: FHLtrEoTRIEERESATNS
Min. 1st Qu. |Median Mean (3rd Qu. Max .
1.916 3.473 | 3.897 3.923| 4.375 6.293

log_ln_data®438%: 0.4790672

log_ln_dataD{R#E(RZE: 0.6921468

o NHELBERE (F5OFTDHEMJW) HL+HP ML LE-TWS
e Meantsd [freasonableiEHNZFIRHLT S
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HMEBMEL THDT —2BNZET

Log
l.a
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Log(Value)
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H>JI)LO—F : 1n datalZfNEZE3DEM

Y=

extreme_ln <- c(ln_data, ln_data[1:3]1*100) # 3 D N(EZIENN



NNEDFE

Y=

T—RHNENASDEESILLDH ?

H>JI)LO—F : 1n datalZfNEZE3DEM

extreme_ln <- c(ln_data,

ln_data[1:3]1*100]

)

ShiE

# 3 DINIEZIEN
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ANEDZE

T—RHNENALEESIGLDM?

H TN a—R  ANEAYDIn dataDERNHHA=EEHE
cat("extreme_InDEHHETE:", "\n")

summary(extreme_1n)

var_extreme_ln <- var(extreme_1ln)

sd_extreme_ln <- sd(extreme_1ln)
cat("extreme_LnMD4EL:", var_extreme_ln, "\n")
cat("extreme_LnDEHERZE: ", sd_extreme_ln, "\n")
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NNIEDFE

T—RZHNENAREESILGELZDM?
SEEREDLLE:

TN 1n data

HNIEAYD
1ln data

Ln_dataDEHNHETE -

Min. 1st Qu. Median Mean 3rd Qu.

Max.

6.794 32.231 49.259 65.013 79.411 540.809

LIn_data®D % EY: 3094.876
In_dataDIE#E(FZE: 55.63161

extreme_LnDEHNHETE:
Min. 1st Qu. Median Mean
6.794 32.288 49.343 93.080
extreme_LnMD5TEX: 394726.3
extreme_LnDIEAERZE: 628.2725

3rd Qu. Max.
79.610 18033.261
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Y=

T—RZHNENAREESILGELZDM?
SEEREDLLE:

TN 1n data

HNIEAYD
1ln data

Ln_dataD BT =
Min. 1st Qu. Median Mean| 3rd Qu. Max .
6.794 32.231 49.259 | 65.013| 79.411 540.809
Ln_data®D5E1: 3094.876

Ln_dataDEHERZE: 55.63161 NHAEDEA TR KIE
[CIEKLTLS

extreme_InD BN = :
Min. 1st Qu. Median Mean | 3rd Qu. Max.

0.794 32.288 49,343 93.080 79.010 18033.261
extreme_1LnMD 8L : 394726.3

extreme_LnDIELERZE: 628.2725




NANIEDFEE

Y=

T—RZHNENAREESILGELZDM?
SEEREDLLE:

TN 1n data

HNIEAYD
1ln data

Ln_dataD BT =
Min. 1st Qu. [Median Mean 3rd Qu. Max .
6.794 32.231 [49.259] 65.013 79.411 540.809
Ln_data® 9781 : 3094.876
In_dataDER#E(RZE: 55.63161

f~
extreme_LnDEHNHETE: q:\'*flﬁliﬂhﬁﬁd)ﬁ#’éﬁﬁft\ ¢

Min. 1st Qu. Median Mean 3rd Qu. Max.

0.794 32.288 49,343 93.080 79.010 18033.261
extreme_1LnMD 8L : 394726.3

extreme_LnDIELERZE: 628.2725




