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Eile Edit
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Environment
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statl.r

r s 0o VSCode, RStudio

Plots S

sion

History ~ Connections

recall
} else
recall

return(]

ml_model <

m1_mode]
ml1_mode
m1_mode
m1_mod

m1_mode]
ml1_mode

e
m1_model

data(mtcars

str(mtcars)

summary (mtcars)

Build Debug Profile Jools

- mean(mtcarsimpg)

sd_mpg
mean_hp

Ed_hp <

sd(mtcarsshp

tmpg)
mean (mtcars$hp)

Help

G

s

File

Edit  Selection
EXPLORER

> OPEN EDITORS |1 unsaved

VW

=]

> B8

v~ B analysis
O basicr
D demo.r M
[ demot.r M
D stat-descr 2,U
[ statr
D statl.r

v [ backtest
[ bs.backtest.r
D dkp.backtest.r
> B data

View

Presentation

Files Plots Packages Help Viewer

& -

(] '

ROC Curve for Logistic Regression Model

Go Run Terminal Help
(O statir U ® O stat-descr X O dkp.bollTrade.r (O statr u L wB -
analysis > B stat-desc.r
3 roc_curve roc(irisiSpecies, predicted) L .
plot(roc_curve, main = "ROC Curve for Logistic Regression Model")
]
set.seed(123) _— 1
train_control trainControl(method = “"cv", number = 5) = - L]
"
cv_model train(Species ., data iris, method “glm", family “binomial", : |
333 trcontrol = train_control) i
334 print(cv_model)
"
set.seed(123) — ]
cv_rf_model train(Species ~ ., data = iris, method = "rf", trControlL = train_control) :

print(cv_rf_model)

rf_predicted
rf_predicted_class

predict(cv_rf_model, type = "prob")

ifelse(rf_predicted[, "versicolor"] 8.5, "versicolor", "setosa") =

> dt X
> B img = ~ . . . e 2
X rf_accuracy mean(rf_predicted_class iris?Species) e "
> B3 script 345 cat("Accuracy of the random forest model:", rf_accuracy, "\n") e §
> B sal 346
v [ test 34 rf_roc_curve roc(iris?Species, rf_predicted[, "versicolor"])
O future dem... M plot(rf roc curve, main - "ROC Curve for Random Forest Model") = 1
[3 importExport_de.. E "
[ stock_demo.r = i
D test_future.r
(3 test_stock.r 353 :
v [ trade_bs
" . X= r
[ bs.bollTrade.r 13 S Y  GitHub Copilot Chat v = & £ - o X
[ bs.indexTrade.r [info] Copilot Chat: ©.39.2, VS Code: 1.111.8
bs.macdTrade.r info] AuthenticationService: firing onDidAuthenticationChange from handleAu angeEvent. Has token:
inf AuthenticationS i firi DidAuthenticationCh fi handleAuthCh E t. H tok
v~ 5 trade_dkp true
[ dkp.bollTrad [info] copilot token sku: free_limited_copilot
0 jhesliie [info] ConversationFeature: onDidAuthenticationChange has token: true
PR [info] [code-referencing] Public code references are enabled.
O dkpkdjTrad... M [info] Fetched model metadata in 441ms c5448115-7180-4771-a25d-2114d3db8c21
> OUTLINE [info] ccreq:23e88703.copilotmd | markdown
> TIMELINE
[~ . . e T . T o -

D@ - o x
CHAT Dv @& N4
]

& AL241285HIR BT AU E AR

portfolio_df2 . WHIMTHE, HWEF
portfolio returns IEBA4ERE:

portfolio_returns rowMeans (returns_dat

ERXTREMNE returns_data <- merge(returns_2412,
FALSE) G, WRERESHEER
. XERFIEIERET. RERBRESHESST?

returns_2561, all =

SIRIZEREAL2412"F"AL2501 SRAYIR FEIEE, HE
H—ENREAGER

Revie

BEEH2AE, MESIRIEMAL2412, AL250185H
B AW, URSHEHNIEHERSWERN =S thE
*®. BlEoIEIEDT.

COoOh Y

t O stat-descr * (1 dkp.bollTrade.r

+ O Agent ¥ Auto ¥~ =
2 Local @ Default Approvals
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Ay 9 32A 465 11Ae Q63 v @
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mpg 2 /1t & §
2l cyl &« Q

3ldispry e VADI C
Al hp O1 '

, 5] drat @ %

6] wt g 1000

, 7] gsec 1/45 d& H

,8Jvs A D é  £€0=V31 1=" 3
gamw H 141 3€e0=5 DI 1=¢€¢ 0
[,10] gear O H

[[11] carb p =

— — e

Mazda RX4

Mazda RX4 Wag
Datsun 710
Hornet 4 Drive
Hornet Sportabout
Valiant

Duster 360

Merc 240D

Merc 230

Merc 280

Merc 280C

Merc 450SE

Merc 450SL

Merc 450SLC
Cadillac Fleetwood
Lincoln Continental
Chrysler Imperial
Fiat 128

Honda Civic
Toyota Corolla

Toyota Corona

Dodge Challenger

AMC Javelin
Camaro Z28
Pontiac Firebird
Fiat X1-9
Porsche 914-2
Lotus Europa
Ford Pantera L
Ferrari Dino
Maserati Bora

Volvo 142E
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mtcars

File History Resize

MPG Distribution

data(mtcars)

str(mtcars)

summary (mtcars)

mean_mpg mean(mtcarsimpg)
sd_mpg sd(mtcarsimpg)

mean_hp mean(mtcarsshp)
sd_hp sd(mtcarsihp)

]

=
O
j
L]
3
o
@

L

cat("MPG - Mean:", mean_mpg, "SD:", sd _mpg, "\n")
cat("HP - Mean:", mean_hp, "SD:", sd _hp, "\n")

library(ggplot2)
ggplot(mtcars, aes(x = mpg))
___geom_histogram(binwidth = 2, fill = "Olblue”, color = "[lblack™)
labs(title = "MPG Distribution”, x = "Miles Per Gallon", y = "Frequency™)

theme_minimal()
20 25
Miles Per Gallon
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Scatterplot Matrix

50 100 150 200 250 300

i

I
# ERREEEMIERRE

pairs(mtcars[, c("mpg”, "hp", "wt")], main "Scatterplot Matrix")

<

[L1lmpg > [/t € § C
[, 4] hp o1
[6] wt £ 1000 U

[=)
=
1)
o
[re)
P

a0 100 4150




Scatterplot Matrix with Color
c0 100 150 200 250 300

i

I
# ERAREENHEXRE, EBIME
pairs(mtcars[, c("mpg", "hp", "wt")],
_main "Scatterplot Matrix with Color", col = mtcarsicyl)

<

L1lmpg > /1t € f C
[ 4 hp O1 "
[6] wt £ 1000 U

o
=
]
o
)
P

a0 100 150




Scatterplot Matrix with Color and Size

50 100 150 200 250 300

#

# ERARIEEREXRE, BMEEMRRIA
pairslmtcars[, c("mpg", "hp", "wt")],

_main = "Scatterplot Matrix with Color and Size",
col = mtcarsicyl,
pch = 16,

cex mtcgrs hp / max(mtcarsthp) 2!

=)
=)
1)
[}
[T}
o~

[1mpg > /1t & f(
[, 4] hp Ol
[, 6] wt e 1000 (

50 100 150
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# MFIEZEPHIAXMERESNEEN, FEHENNERE
cor_matrix <- cor(mtcars[, sapply(mtcars, is.numeric)])
cor_matrix[lower.tri(cor_matrix, diag = TRUE)] <- NA
which(abs(cor_matrix max (abs (cor_matrix)
varl <- colnames(mtcars)[cor_pairs[1, 2]] . D o
var2 <- colnames(mtcars)[cor_pairs[1, 1]] > cat("Most correlated variables:", varl, "and", var2, "\n")

disp and cyl I

cat("Most correlated variables:", varl, "and", var2, "\n") Most cor‘re:!.ated variables:
> cor_matrix

arr.ind = TRUE)

mpg cyl disp hp drat wt gsec
mpg NA -8.852162 -0.8475514 -0.7761684 ©.6811719 -0.8676594 ©.41868403
cyl NA NA [[©.9020329 | 0.8324475 -0.6999381 ©.7824958 -8.59124207
disp NA NA NA ©.7909486 -0.7102139 ©.8879799 -8.43369788
hp  NA NA NA NA -0.4487591 ©.6587479 -0.70822339
drat NA NA NA NA NA -0.7124406 ©.09120476
wt  NA NA NA NA NA NA -0.17471588
gsec NA NA NA NA NA NA NA
vs  NA NA NA NA NA NA NA
am  NA NA NA NA NA NA NA
gear NA NA NA NA NA NA NA
carb NA NA NA NA NA NA NA

Vs am gear carb

mpg ©.6640389 0.5998324 0.4802848 -0.55092507
cyl -0.8108118 -0.5226070 -0.4926866 ©.52698829
disp -0.7104159 -0.5912270 -0.5555692 ©.39497686
hp -0.7230967 -0.2432043 -0.1257043 0.74981247
drat 0.4402785 0.7127111 ©.6996101 -0.09078980
wt  -0.5549157 -0.6924953 -0.5832870 0.42760594
gsec ©.7445354 -0.2298609 -0.2126822 -0.65624923

Vs NA ©.1683451 0.2060233 -0.56960714
am NA NA ©.7940588 0.05753435
gear NA NA NA ©.27407284
carb [\ NA NA NA

> []
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# ZHIBIREINE1974F (ERED) XERTE, 9832055 (1973-197455) WREFREISUBUNSE
# 15F T E Ry £ RERET

# ERIEREXT LRV S5

# HE1: LimpgAtEgEiEss, EFEmpgiaNE
best mpg <- mtcars[which.max(mtcarsimpg), ]
cat("Best performance based on MPG:\n")
print(best_mpg)

# 2. LlhpEaeiats, EFhpmESHE

best hp <- mtcars[which.max(mtcars$hp), ]
cat("Best performance based on HP:\n")
print(best_hp)

# 3. LlwtHERERER, EREwtRIENE
best wt <- mtcars[which.min(mtcarsiwt), ]
cat("Best performance based on Weight:\n")

printlbest_wtl

[¥2N
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#[, 1] mpg RE/Me (EE) w[, 2] cyl [SEl#Ew([, 3] disp #HE (GIAET) w[, 4] hp
# BT EERE, NZINENEFIERR, MENTE?
# 4. 25EEmpg. hpHllwt, HE— 4SS
# XEIATUMER— I ERIINSD F7E, Rigmpg
# BUANEe.5, hpRIINEe.3, wthIiNEe.2
mtcarsiperformance_score <- 0.5 * (mtcarsimpg / max(mtcarsimpg)) +
9.3 * (mtcarsihp / max(mtcarsthp)) -
9.2 * (mtcarsiwt / max(mtcarsiwt))
best_performance <- mtcars[which.max(mtcarsiperformance_score), ]
cat("Best performance based on combined score:\n")
print(best _performance)

> print(best_performance)
mpg cyl disp hp drat wt gsec vs am gear carb
Lotus Europa 36.4 4 95.1 113 3.77 1.513 16.9 1 1 ) 2
performance_score

Lotus Europa 0.4937825
.
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ds_scr

numeric
factor
numeric
numeric
numeric
numeric
numeric
factor
factor
factor

overall Missing Vvalues
Percentage of Missing Values
Rows with Missing Values
Columns with Missing values

A A descriptr Y
A 1 mtcarz o Mmtcarsx Mecyl,

vS,am,gear,carb v factor1 3

]drat @ 93

Jwt & 1000 ¢

, 7] gsec 1/45 a H
[[8]lvsAa L éTe0=VzI 1="
O=s DI 1=¢

o

3 ¢
L ¢



Missing

Mean

Median

Mode

Trimmed Mean
Skewness
Kurtosis

Univariate Analysis

32.

0.
20.
19.
10.
19.

0.
-0.

Quantile

Max
99%
95%
90%
Q3
Median
Ql
10%
5%
1%
Min

00
00
09
20
40
95
67
02

EX

Variance

Std Deviation

Range

Interquartile Range
Uncorrected SS
Corrected SsS

Coeff variation

Std Error Mean

Quantiles

treme Values

At A 7 3 MEB53 . Univariate Analysis (B2BZ£45#f), Quantiles (531i#%), Extreme Values (1R{E).

Univariate Analysis (BZEE5HT), B8N (M), Missing (fR5%(H), Mean (33{H), Median (i
#), Mode (#%0), Trimmed Mean ({21E39{H), Skewness (fRE), Kurtosis (I£FE), Variance (75
%), Std Deviation (fr/EZE), Range(GEE, &K-&/]\), Interquartile Range(P973 i #GER),
Uncorrected SS (RIEIEF/SH), Corrected SS ({EIEFAH1), Coeff Variation (ZRHRI, tEE/
¥9{8) , Std Error Mean (fREIRZE{HE)

Quantiles (91ii%0), MB/MERIB/IME, RIAFEHY, FRAIEE,
Extreme Values (fR{E), S FE&//MERIST, mAERIST




> # Guit L.

> ds_tidy_ stats(mttarz, mpg, disp, hp)

vars min max mean t_mean median mode range variance stdev skew kurtosis coeff_var ql g3 iqrange

disp 71.1 472 231. 228 196. 276. 401. 15361. 124. 0.420 -1.07 53.7 121. 326 205.
hp 52 335 147. 144. 123 110 283 4701. 68.6 0.799 0.275 46.7 96.5 180 83.5
mpg 10.4 33.9 20.1 20.0 19.2 10.4 23.5 36.3 6.03 0.672 -0.0220 30.0 15.4 22.8 7.38




HHRFIE -

mpg by cyl

L1lmpg > /1 € fC
[ 2] cyl « Q

Minimum|

Maximum|

Mean |

Median |

Mode |

Std. Deviation]|

variance|

Skewness |

Kurtosis| . ; .

Uncorrected SS| ) 2741.14| 3277 .34|
Corrected SS| . 12.68| 85.2]|
Coeff variation| . 7.36]| 16.95]
Std. Error Mean| . 0.55] 0.68]
Range| . 3.6 8.8

Interquartile Range|
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> # BRSSP JoR, U hiaH, 2,
> ds_measures_variation(mtcarz)

var range igr variance sd coeff_var std_error

disp 401. 205. 5361. 124.

drat 2.17 0.84 0.286 0.535

hp 283 83.5 . 68.6

mpg  23.5  7.38 . 6.03
gsec 8.4  2.01 3.19 1.79
wt 3.91  1.03 0.957 0.978

ACIEE b YBME, BaERE, fArE
> ds_measures_Tlocation(mtcarz)

var mean trim_mean median mode

disp 231. 228 196. 276.

drat  3.60 3.58 3.70 3.07
hp  147. 144. 123 110
mpg  20.1 20.0 19.2 10.4
gsec  17.8 17.8 17.7 17.0
wt 3.22 3.20 3.32  3.44

53.
14.
46.
30.
10.
30.

7
9
7/
0
0
4
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i fre M /ME R S R AEHETY
centiles(mtcarz)

var min perl per5 perlO gl median q3

disp 71.1 72.5 77.4 80.6 121. 196. 326
drat 2.76 2.76 2.85 3.01 3.08 3.70 3.92
hp 52 55.1 63.6 66 96.5 123 180
mpg 10.4 10.4 12.0 14.3 15.4 19.2 22.8
qsec 14.5 14.5 15.0 15.5 16.9 17.7 18.9
wt 1.51 1.54 1.74 1.96 2.58 3.32 3.61

WRAEL ST B
> ds_extreme_obs(mtcarz,mpg)

type value index

20
18
19
28
26
15
16
24

7
17

high 33.
high 32.
high 30.
high 30.
high 27.
Tow 10.
Tow 10.
Tow 13.
Tow 14.
Tow 14.

~Nwwhphr,wphpd;AO

per90 per99



Frequency
Percent
Row Pct
Col Pct

LR

arz, cyl, gear)




> # 2=

) A B AT AN ) 26

> ds_twoway_table(mtcarz, cyl, gear)

Joining with by = join_by(cyl, gear, count)

cyl

4
4
4
6
6
6
8
8

gear count percent row_percent co'l_percent

.0312
.25
.0625
.0625
.125
.0312
.375
.0625

LTwoul b wou bW
|_l

NMNEFE BRNMNOOBE

OO OO OO0 0O

OO O OO0 00O

.0909
727
.182
.286
.571
.143
. 857
.143

0.0667
0.667
0.4
0.133
0.333
0
0
0




# A A
ds_plot_histogram(mtcars, mpg, disp)
ds_plot_density(mtcars, mpg, disp)
ds_plot_box_single(mtcars, mpg, disp)
ds_plot_scatter(mtcars, mpg, disp)

[, 1] mpg >
[, 3] disp n

Inoe U
e NAD | C
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# ] A s

ds_plot_bar(mtcarz,cyl, gear)
ds_plot_bar_stacked(mtcarz, cyl, gear)
ds_plot_bar_grouped(mtcarz, cyl, gear)
ds_plot_box_group(mtcarz, cyl, gear, mpg)

L1lmpg > /1 € §
[2] cyl « "Q
[,10] gear WH Q
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Sepal.Length Sepal.Width Petal.Length Petal.Width Species

| A0 KA . . P

setosa

setosa

- - - 4.6 3. 1. . setosa
QQ wmirst T R As VBIOQQ , 3 2 setosa

setosa

setosa

l
A y 4.2 } 1.4 2 setosa
Z 4 3 1. .1 setosa
U O = 3. 1. . setosa
P . : y 16 2 setosa
4. 3.0 1.4 .

setosa

T e E::‘]]S 0 U d GI 0 Z F,)I? 'Q Q 3 setosa

setosa

setosa

setosa
setosa
Sepal.Length setosa
setosa
Sepal. Width setosa
setosa
Petal.Length setosa
setosa
Petal.Width setosa

setosa

setosa

Species

setosa

setosa

setosa
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data(iris)
summary (iris)

cor(iris[, 1 4]3

pairs(iris[, 1:4], main
col = iris%Species)

"Scatterplot Matrix for Iris Daf

Scatterplot Matrix for Iris Dataset

5 30 35

Sepal.Length

Sepal. Width

Petal.Length

Petal.Width



~

DA hA 4y

model glm(Species ~ ., data = iris, family = binomial)
summary (model)

ROC Curve for Logistic Regression Model

predicted <- predict(model, type = "response")
predicted class ifelse(predicted > 0.5, "versicolor", "setosa")

accuracy mean(predicted _class iris?Species)
cat("Accuracy of the logistic regression model:", accuracy, "\n")

z
library(pROC) 3
roc_curve roc(iris?Species, predicted)_ @
plot(roc_curve, main = "ROC Curve for Logistic Regression Model™)

# X irisEIERE 1T

predicted <- predict(model, type = "response")

predicted class <- ifelse(predicted > 0.5, "versicolor", "se
# BRI ERER

accuracy <- mean(predicted class == iris$Species)
cat("Accuracy of the logistic regression model:", accuracy, “\n")
Accuracy of the logistic regression model: 0.6666667

06 04
Specificity

vV VWV V V V VvV
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100 ; e
101 library(pROC) —
102 roc_curve roc(iris%Species, predicted)

103 plot(roc curve, main "ROC Curve for Logistic Regression Model") ROC Curve for Random Forest Model
104 g ¢ :

105 library(caret)

106 set.seed(123)

107 train_control trainControl (method “cv", number = 5)

108 i 3 1 a3 ‘ : f f )

109 cv_model train(Species ., data = iris, method = "glm", family = "binomial",

110 trControl = train_control)

111 print(cv_model)

112

TERMINAL 51 r e (T R Interactive A [T1~ [T T - [
F
Min. : NA Min. : NA 113 ®
1st Qu.: NA 1st Qu.: NA 114 library(randomForest)
Median : NA Median : NA
Mean :NaN Mean  :NaN 115 set.seed(123)
3rd Qu.: NA  3rd Qu.: NA 116 cv_rf_model train(Species ., data = ir
Max. : NA  Max. : NA .
A e 117 print(cv_rf_model)
Error: Stopping 118
In addition: Warning messages: . .
1: model fit failed for Foldl: parameter=none Err: — Pf—pr‘Edlc-tEd ---------- pr‘edlct(cv_r"F_modelltype ------
1s, 120 rf_predicted_class ifelse(rf_predicted|,
glm models can only use 2-class outcomes 121
2: model fit failed for Fold2: parameter=none Err« 122 rf_accuracy mean(rf_predicted_class i
e 123 cat("Accuracy of the random forest model:", Specificity
124
125 rf_roc_curve <- roc(irisi¢Species, rf_predicted[, "versicolor"])
126 plot(rf roc curve, main "ROC Curve for Random Forest Model™

127



Deepseek " "'H’

Chat: R

library(dplyr)

library(ggplot2)
test_data$pred_prob <- predict(logit_model, newdata = test_data, type =

data(iris)
iris bi iris %% test_dataf$pred_class <- ifelse(test_data$pred_prob > 0.5, 1, @)
iris_binary <- iris %>%

filter(Species != %>%

mutate(Species_binary = ifelse(Species ==
head(test_data[, c(

str(iris_binary) accuracy <- mean(test data$pred class == test data$Species_binary)

head(iris_binary) cat( , round(accuracy * 100, 2), )

set.seed(123) confusion_matrix <- table(SEPR{E = test_data$Species_binary,
train_index <- sample(l:nrow(iris_binary), size = 0.7 * nrow(iris_binary)) FME = test_data$pred_class)
train_data <- iris_binary[train_index, ] print(confusion_matrix)

test_data <- iris_binary[-train_index, ]

precision <- confusion_matrix[2,2] / sum(confusion_matrix[,2])

recall <- confusion_matrix[2,2] / sum(confusion_matrix[2,])
logit_model <- glm(Species_binary ~ Sepal.length + Sepal.Width + fl_score <- 2 * (precision * recall) / (precision + recall)

Petal.Length + Petal.Width,

data - train_data, cat( round(precision, 3),

family = binomial(link = L LEILE A D)

cat( round(f1l_score, 3),




H &

Chat:

KELBERBELNREFA N, BELBREEZER/LMIN
AERRIEX

1. load_and_prepare_data() - #UBENEAMES: MHiris
IR H IR — 2 iR
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# BRE SUBMBAES
load_and_prepare_data <- function() {

# MEirisHIESE

data(iris)

# BirisBUESEN KA (RERIY7)

iris_binary <- iris “>%

filter(Species != "virginica") %>% # R{fx¥setosafllversicolor
mutate(Species binary = ifelse(Species == "setosa", @, 1)) # I§¥fhitil

return(iris_binary)

}

# BREL: BUBRIE - RISIIGREFINLE

split_data <- function(data, train_ratio = 0.8, seed = 123) {
set.seed(seed) # REBMEVMFURRERIES
train_index <- sample(l:nrow(data), size = train_ratio * nrow(data))
train_data <- data[train_index, ]
test_data <- data[-train_index, ]
return(list(train = train_data, test = test_data))

}

# BREL: RRENILR
train_model <- function(train_data) {
# JJlIZRZ 450 IRE
# fEMASpecies_binaryfFNBEREE, HZSMEENEEENIFE
logit_model <- glm(Species_binary ~ Sepal.Length + Sepal.Width +
_Petal.Length + Petal.Width,
data - train_data,
family = binomial(link = "logit"))
return(logit_model)
}

# EREL AT
predict_model <- function(model, test_data, threshold = 0.5) {
# FUMEESR
pred_prob <- predict(model, newdata - test_data, type = "response")
# RIEMREEH#ITHE
pred_class <- ifelse(pred_prob > threshold, 1, 0)
# IR[EIFNILE R
predictions <- data.frame(
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library(caret)
library(randomForest)
library(R6)

# EXHEEF SRR
MLModel <- R6Class("MLModel"”,
public = Llist(

# WEFE
data = NULL,
train_data = NULL,
test_data = NULL,
model = NULL,
predictions = NULL,
evaluation = NULL,

# L=

initialize = function() {
cat("MLModel R BB \N")

1,

# BUEMNEAAES
Load_and_prepare_data = function() I
# MNEFirisHIEE
data(iris)
# FirisHEECA "SR (REE M)
selfidata <  iris %>%
filter(Species != "virginica") %>% # RfR¥Esetosafllversic
mutate(Species_binary = ifelse(Species "setosa", @, 1))
cat ("EIENEAESTR\")
return(selfidata)

b

# HUBAME - RIiZREEFNN LR
split _data = function(train_ratio = 0.8, seed = 123) {
if (is.null(selffdata)) {
stop("iE#ciAMload_and_prepare_data()73&MEHIE")
}
set.seed(seed) # WEMBHMHFLIRRERIER

train_index <- sample(l:nrow(selfidata), size - train_ratio




