HW3.R

# 114-1 FECEs T Blina s
# HW3: 2025/11/13

# ex2.55# ex2.55: solution 1

fee_rule <- function(d){

if(d < 50){
fee <- 100

Yelse if(d > 50 & d <= 300){
fee <- 100 + (d - 50) * 1

}else if(d > 300){
fee <- 400

by

fee

}

compute_fee_table <- function(x){
no_city <- length(x)
fee_table <- matrix(0, no_city, no_city)
for(i in 1l:no_city) {

for(§ in 1l:no_city){
fee_table[i, J] <- fee_rule(@bs(X[i]l-x[11D))
3
be
rownames(fee_table) <- colnames(fee_table) <- c(LETTERS[1:no_city])
fee_table
ke
city <- c(25, 49, 95, 178, 264, 327, 373)

compute_fee_ table(city)

# ex2.55: solution 2

compute_fare <- function(exit_dist) {
no <- length(exit _dist)
a <- matrix(exit_dist, ncol = no, nrow = no, byrow = TRUE)
b <- matrix(exit_dist, ncol = no, nrow = no)
city _dist <- abs(a - b)
price_table <- ifelse(city _dist < 50, 100,

ifelse(city_dist > 300, 400,

100 + (city_dist - 50) * 1))
rownames(price_table) <- colnames(price_table) <- c(LETTERS[1:no])
price_table

}
exit_dist <- c(25, 49, 95, 178, 264, 327, 373)
compute_fare(exit_dist)

# ex4.4(a)

library(readxl)

tmp <- read_excel('data/SalaryGov.xlIsx", sheet = 1, range = "Al:AI1"™)
industry <- names(tmp)[seq(2, 35, 2)]

gender <- c("5", "Z')

cn <- c("HEHEH", paste(rep(industry, each = 2), gender, sep = "_'))

SalaryMonth <- read_excel('data/SalaryGov.xlsx", sheet = 1, range = "A3:Al76")
colnames(SalaryMonth) <- cn

TotalWorkHour <- read_excel('data/SalaryGov.xlsx", sheet = 2, range = "A3:Al76")
colnames(TotalWorkHour) <- cn

head(SalaryMonth[, 1:5], 5)
tail(SalaryMonth[, 1:5], 5)
head(TotalWorkHour[, 1:5], 5)
tail(TotalWorkHour[, 1:5], 5)
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# ex4.4(b)
library(ggplot2)
library(gridExtra)
n <- nrow(SalaryMonth)
SalaryMonth_tidy <- data.frame(HHA = SalaryMonth$HHH,
HERSE = c(SalaryMonth$ZE S5 AR1%3_5,
SalaryMonth$Z 5 IR _20),
TR = rep(c("5B", "ZLM), each=n))
il <- ggplot(SalaryMonth_tidy, aes(x = 1:(2*n), vy = ZHERKH, color = MR]D) +
geom_point() +
labs(title = " EHR%E: G AGHEFRECREH0)",
X = "index", y = "¥rE¥IT")

TotalWorkHour_tidy <- data.frame(HHH = TotalWorkHour$HHH,
HEREE = c(TotalWorkHour$# SRS, 5,
TotalWorkHour$Z{ G RG340,
MR = rep(c(THET, "Z), each=n))
i2 <- ggplot(TotalWorkHour_ tidy, aes(x = 1:(2*n), vy = #HLERK2E, color = 45))) +
geom_point() +
labs(title = " HARBFE: 48 TIRFCNED"™,
X = "index", y = "/[N\EE™)

grid.arrange(il, i2, nrow=1, ncol=2)

# ex4.4(c)
id <- grep("'105", SalaryMonth$ [ Hf)
no.id <- length(id)

SalaryMonth_tidy2 <- data.frame(HHH = factor(SalaryMonth[id, ]$HE&H,
levels= SalaryMonth[id, J$HHA,
ordered = T),
1730 = rep(cC &SN EIHAEIBZE", "Rl IRIEEE", "HERS

g N 457 = c(SalaryMonth[id, ]$i&sH R @ EiGE 5,
SalaryMonth[id, 1$zfikrfmzE 55, SalaryMonth[id, 1$EEHREZE_5))

#£'"), each = no.id),

ggplot(SalaryMonth_tidy2, aes(x = HHf, y = & ASFHEEH &, color = 1735,
group = {F35N) +
geom_line(aes(linetype = 17FHF]) +
geom_point() +
theme(legend. position = "top') +
labs(title = "1054% - !:/\!:H METE G a0 0 =178 2RI YIE",
x = "HHEA", y = "HERITT)

# ex4.4(d)
TotalWorkHour .m.industry <- stack(TotalWorkHour[seq(2, 35, 2)])

ggplot(TotalWorkHour.m. industry, aes(x=ind, y=values)) +
geom_boxplot() +
theme(axis.text.x = element_text(angle = 45, hjust = 1)) +
labs(title = " " SSMAEITERIAYAE TR CNE) , &P E",
= "{TEERNT, THETEFCNIEF)T™)

# ex4.4(e)
SalaryMonth_m_industry <- stack(SalaryMonth[seq(2, 35, 2)])

ans <- tapply(SalaryMonth_m_industry$values, SalaryMonth_m_industry$ind, median)
SalaryMonth_m_industry.med <- data-frame(f?%%%ﬂ = names(ans),
FHYEHFERALE = c(ans))

ggplot(SalaryMonth_m_industry.med, aes(x={T72£RI, y=&FH4agF&E i) +
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133 geom_bar(stat = "identity') +

134 theme(axis.text.x = element_text(angle = 45, hjust = 1)) +

135 labs(title = " " BMEAEITERINVE NG H 8 E G o P Arle &EE",
136 x = "{TEER", “HrEROT™)

137

138

139

140 # ex4.6

141 x <- seq(-10, 10, 0.1)

142 sigmoid <- 1 /7 (1 + exp(-x))

143 tanh <- (exp(X) - exp(-x)) 7/ (exp(x) + exp(-x))
144 Relu <- ifelse(x >= 0, x, 0)

145 af.df <- data.frame(x, sigmoid, tanh, Relu)

146

147 al <- ggplot(af.df, aes(x
148 geom_hline(yintercept
149 geom_vline(xintercept
150 geom_line(size = 2) +
151 labs(title = "sigmoid"™)
152

153

154 a2 <- ggplot(af.df, aes(x
155 geom_hline(yintercept
156 geom_vline(xintercept
157 geom_line(size = 2) +
158 labs(title = "tanh™)
159

160 a3 <- ggplot(af.df, aes(Xx = x, y = Relu)) +
161 geom_hline(yintercept = 0, color 'grey') +
162 geom_vline(xintercept = 0, color "'grey') +
163 geom_line(size = 2) +

164 labs(title = "Relu™)

165

166 library(gridExtra)

167 grid.arrange(al, a2, a3, nrow = 1, ncol = 3)
168

169

170

171

172

X, y = sigmoid)) +
., color = "grey") +
, color = "grey') +

ool

X, y = tanh)) +
, color = "grey'") +
, color 'grey™) +

o ol
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