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R Core ?_'I O'I 2' “Computational efficiency”.
Hh(2) :

“Computationally efficient, but not human readable.
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R Core ¢10{9]
HShoAl)

Function

1da()

glm()

gbm()

mda()
rpart()
various
logitboost()

pamr.train()

Package

MASS
stats
gbm
mda
rpart
RWeka

Code

predict(object)

predict(object, type
predict(object, type
predict(object, type
predict(object, type
predict(object, type

LogitBoost predict(object, type

pamr

pamr.predict(object,

= "response")

= "response", n.trees)
= "posterior")

= "prob")

= "probability")

"raw", nlter)

type = "posterior")
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R vs Python

# OOl 22| (22 L HAE ME)
set.seed(42)

train_index <- sample(l:nrow(data),
train_data <~ data[train_index, ]
test_data <- data[-train_index, ]

* nrow(data))

# OIO|E] M2 (EFS})
train_data$Gr_Liv_Area <- scale(train_data$Gr_Liv_Area)
train_data$Garage_Area <- scale(train_data$Garage_Area)

train_data$Year_Built <- scale(train_data$Year_Built)

test_data$Gr_Liv_Area <- scale(test_data$Gr_Liv_Area)
test_data$Garage_Area <- scale(test_data$Garage_Area)
test_data$Year_Built <- scale(test_data$Year_Built)

# 4¥ 57 2Y My 2 2

model <- lm(Sale_Price ~ Gr_Liv_Area + Garage_Area + Year_Built,

ol

# 05 2

y_pred <- predict(model, newdata =

0!

test_data)

# Rz ALt

sst <- sum((test_data$Sale_Price -
sse <— sum((test_data$Sale_Price -
r2 <- 1 - sse / sst

mean(test_data$Sale_Price))*2)
y_pred)~2)

# RMSE 7t
rmse <- sqrt(mean((test_data$Sale_Price - y_pred)*2))

# Hph =g

Python Scikit-learn

# 5 Haot 34 e
X = datall[ ; g 11
y = datal ]

# Hoje £2| (8

=

% HAE HE)

X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.2, random_st

# ClOE ®X2| (EZS)

scaler = StandardScaler()

X_train_scaled = scaler.fit_transform(X_train)
X_test_scaled = scaler.transform(X_test)

# MY 87 2 MY ¥ 2
model = LinearRegression()
model. fit(X_train_scaled, y_train)

# 05 ¥

y_pred = model.predict(X_test_scaled)
# R? 2 RMSE A4t
r2 = r2_score(y_test, y_pred)

rmse = np.sqrt(mean_squared_error(y_test, y_pred))

print(
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-Human Readable
Fitting Function-

R Core

model <- Im(Sale_Price ~ Gr_Liv_Area + Garage_Area + Year_Built, dat

Python Scikit-Learn

X = datal[
y = datal ]

model = LinearRegression()

model.fit(X_train_scaled, y_train)
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R Core

Python Scikit-learn<]

H] al *-?--CH # HOE 22| (23 U HAE AE)

set.seed(42)

train_index <- sample(l:nrow(data), * nrow(data))
-Human Readable Naming train_data <- dataltrain_index, ]
Convention- test_data <- data[-train_index, ]

Python Scikit-Learn

ClolE =2 (2 ¥ EAE ME)

X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.2, random_sf
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R Core

Python Scikit-learn<]
1:]] 1l ._?-SH # HOIE HH2| (EZ8)

train_data$Gr_Liv_Area <- scale(train_data$Gr_Liv_Area)
train_data$Garage_Area <- scale(train_data$Garage_Area)

train_data$Year_Built <- scale(train_data$Year_Built)

test_data$Gr_Liv_Area <- scale(test_data$Gr_Liv_Area)
test_data$Garage_Area <- scale(test_data$Garage_Area)
test_data$Year_Built <- scale(test_data$Year_Built)

Python Scikit-Learn

# Clo[e] Mx{2[ (EZ3t)

scaler = StandardScaler()

X_train_scaled = scaler.fit_transform(X_train)
X_test_scaled = scaler.transform(X_test)
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71 2%}

Tidyverse<]
=349 F3g

Its primary goal is to facilitate a conversation
between a human and a computer about data. Less abstractly

-Design for Human- high-level design
- philosophy low-level grammar and data structures learning
-B35lol S RFA L
M- = oo one package makes it easier to learn the next.
EOIA]
o =0
Q1Ztat 7 A 2| thztE FE5t= A0| FH.

SMo F=71- el XY S Co7| A =2t
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=& Hd result <- data %>%
=d 2 filter(Sale_Price > 100000) %>%

select(Sale_Price, Gr_Liv_Area, Garage Area, Year_ Built) %>%

-Design for Human- mutate(House_Age = 2024 - Year_Built) %>%
-25lol 2HARA - group_by(Gr_Liv_Area) %>%
_EOo Ikl summarize( Avg_Sale_Price =
S =2'c"

mean(Sale_Price, na.rm = TRUE),

Avg Garage Area =

mean(Garage_Area, na.rm = TRUE),

Avg House Age =

mean(House Age, na.rm = TRUE) ) %>%
arrange(desc(Avg_Sale_ Price))
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Tidymodels<]
B3}

-Design for Human

data <- read.csv(

# Clo|g 22| (8 % HAE ANE)

set.seed(42)

data_split <4 initial_split(data, prop =

train_data <4 training(data_split)
test_data <- ffesting(data_split)

# Recipe 44

rec <—- recipgi(Sale_Price ~ Gr_Liv_Area + Garage_Area + Year_Built, data = tra

11_predictors())

# 29 Fo| (M¥ 3H)
lm _model <- linear reg() %>%

# Workflow 44 (Recipe?t 2 ¢iZ)
1n workf low workflow() %>%

add_recipe(rec) %>%
add_model(lm_model)
# DY 23

Im_fit <— Um_workflow %>%
fit(data = train_data)

# o5 23

Im_predictions <- predict(lm_fit, new_data = test_data) %>%

bind_cols(test_data)

# R2 Y RMSE A4t
metrics <- lm_predictions %>%
metrics(truth = Sale_Price, estima

a .pred)

“If a practitioner were to
include these names in a plot
or table, would the people
viewing those results
understand the name?”
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T|dyverse-4
A Qe

B

data <- read.csv(

# Ho|e 22| (8 % HAE ANE)

set.seed(42)

data_split <- initial_split(data, prop =
train_data <- training(data_split)

test_data <- testing(data_split)

bc <- recipe(Sale_Price ~ Gr_Liv_Area + Garage_Area + Year_Built, dat

step_normalize(all_predictors())

# 2 Ho| (MY 3[7)
im_model <- linear_reg() %>%
set_engine( )

m_workflow <— workflow() %>%
add_recipe(rec) %>%
add_model(lm_model)

Im_fit <- lm_workflow %>%
fit(data = train_data)
# o5 ¥
1m_predictions <- predict(lm_fit, new_data = test_data) %>%

bind_cols(test_data)

# R?2 ¥ RMSE Al

metrics <- lm_predictions %>%
metrics(truth = Sale_Price, estimaa .pred)

Recipe2}l Workflow2
HH S E8) 235 &

readabilityS SA|0f] L3511

Fl'lf
Jjm
4o

ole
A

== recipe2} workflow?2]
=HE F7I 2 i oFSt=
HHEZ0| X7|H|EC =R
HEA

MBILL SRS X|AY £ 2
Qei3t B 22 A 7).
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Tidyverse 2]
=d ¥ 43t

SN

data <- read.csv(

# Ho|e 22| (8 % HAE ANE)

set.seed(42)

data_split <- initial_split(data, prop =
train_data <- training(data_split)

test_data <- testing(data_split)

bc <- recipe(Sale_Price ~ Gr_Liv_Area + Garage_Area + Year_Built, dat

step_normalize(all_predictors())

# 2 Ho| (MY 3[7)
im_model <- linear_reg() %>%
set_engine( )

m_workflow <— workflow() %>%
add_recipe(rec) %>%
add_model(lm_model)

Im_fit <- lm_workflow %>%
fit(data = train_data)
# o5 ¥
1m_predictions <- predict(lm_fit, new_data = test_data) %>%

bind_cols(test_data)

# R?2 ¥ RMSE Al

metrics <- lm_predictions %>%
metrics(truth = Sale_Price, estimaa .pred)

Recipe2}l Workflow2
HH S E8) 235 &

readabilityS SA|0f] L3511

Fl'lf
Jjm
4o

ole
A

== recipe2} workflow?2]
=HE F7I 2 i oFSt=
HHEZ0| X7|H|EC =R
HEA

MBILL SRS X|AY £ 2
Qei3t B 22 A 7).
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Data Analyst
Drop in any files and | can help analyze and visualize your data.
Other

Capabilities

~ Code Interpreter & Data Analysis

Ratings

More by ChatGPT

Web Browser
| can browse the web to help you gather information or conduct research

O Start Chat

4
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Building Style

ames.csv

One_Story_1945_and_Older
PUD_Multilevel_Split_Level_Foyer
One_and_Half_Story_Unfinished_All_Ages
Two_Family_conversion_All_Styles_and_Ages
Two_Story_PUD_1946_and_Newer
One_and_Half_Story_Finished_All_Ages
Duplex_All_Styles_and_Ages
One_Story_with_Finished_Attic_All_Ages
One_and_Half_Story_PUD_AIl_Ages
Split_Foyer

Two_Story_1945_and_Older
Split_or_Multilevel
One_Story_1946_and_Newer_All_Styles
Two_and_Half_Story_All_Ages
One_Story_PUD_1946_and_Newer
Two_Story_1946_and_Newer

Average House Price by Building Style (MS_SubClass)

Average House Prices by Location (Longitude & Latitude)

42.06

42.05

42.04

42.03

Latitude

42.02

42.01

42.00

41.99

50000 100000 150000 200000
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One_and_Half Stor
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© O N o
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. Total_Bsmt_SF (X|3H HH): 4244 0.63 - K[54 B1X0| 242 7120| &&LICt

. First_FIr_SF (15 H&): &2+ 0.62 - 13 & 9A| 3235 QliL|ch

. Full_Bath (2t 84 £): 4273 0.55 - 49| 7t ¥E+
. Year_Remod_Add (2I2¥Y k) 423 0.53 - 2|2LYS E20) }E 2 70| 4SELICH

. Mas_Vnr_Area (45 H|L|0f HZ): 2272 0.50 - HS HLI0|2 FAIE #X0| 245 7H240| 458

Gr_Liv_Area (73 7ks ©H): &% 0.71 - 7K 2 &S 0IX|:= #i42, FHo| MU 75 32 3y
O] 245 Hl 7}A0| H0IX|:= Z&0| ASLICH

. Garage_Cars (X}210]| Fx} 7Hs 8 R 4): 42745 0.65 - R200f| Fxt 7Hs S Rt 7t BESE 7H

O] &&8tLct.

3 T 7t245 LS o1po| LT,
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ChatGPT=
2243}7]-
Tidymodels7} 2
el= 1007tX| O| &

2. E7|FQl X| 4|2 sfupstLt
Aol et x| A2 BEH
74 ©
oT

2.

3.

4.

(9 Copy code

set.seed(42)
train_index <- sample(l:nrow(data), * nrow(data))
train_data <- data[train_index, ]

test_data <- data[-train_index, ]

CIOIE{E LHr= Ol R2|7L CIOIEE A3 2R (7171 HiR= YY) S ttE2{T 2 Cl0E2 HIAE o

O|E{7} LLBIL|Ct E& OB = 20| BiR= O ALBE| 1, HIAE G|O|E= 20| Lot & BiRI=X| Al

g 513 } _|_
PG RI ™S A RS of Cfst FA T SHORRO|A Tjj7| X|
O = B ddaf LoDl -RboE@0] B hi2 w i =22 2aim o) 9ia ArgELICE 2%

42 = O} £XILH 9 4 YALICE
train_index <- sample(l:nrow(data), ©0.8 * nrow(data)) :

* nrow(data) : G|0|E{2| & & (row) 7H4& 4LICE. Gl E S04, H|OE{0l| 1007H2| ZO| UCHH
nrow(data) & 100QLIC

* sample(1l:nrow(data), 0.8 * nrow(data)) : O| 222 C|0|E{2] 80%E FAI2|2 HopL|Ct
0.8 * nrow(data) & HIO|E{2] 80%E Alttet= ZiQLICE

e train_index : £ 0|62 A28 & HSS0| 047|0f| MEELICE

train_data <- dataltrain_index, ] :0| H&0{=C|O|E{E train_index Of|A MEHE! 3(F,
80%) 22 FAEl &3 CH|0|E & BHELIC.

test_data <— datal[-train_index, ] :O| £22 &1 G|0|E{0f| ME{L|X] &2 LIHX| 20%E HIA
E f|0|E{2 PHELIC}. —train_index & train_index Of iE3tX| &= S 2|0|gL|Ct



David Eccles
School of Business

THE UNIVERSITY OF UTAH

ChatGPT=

24 5}7]-
Tidymodels7 2R
2i= 1007tX| O] s+

ol 588 CHA 27

of

e ANALE

Human Readable Codet= ChatGPT7} 7}%&t &

=
M0 7| 250l S7 242 T0|HO R ¢

TesCL
S, o] = Mol

A0l E & =tz 242 O[sl5HA =Lt

ool AEF X[ RAER 2 HYHF7| = 57| I =0
Sehdo| ZX|E ZtErs| o Zof| H 2l

IYSEHEEE BAVIE HEo 4E8E S0 MHS| A EE Y1
02 7|28 0l 222 o|se 4= ULF.

%, Tidyverse2} Tidymodels2| 7| & HSt2 ChatGPT/| CHE &
TSI S 4lS O|F 0 tH Z40] T
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(9 Copy code

set.seed(42)
train_index <- sample(l:nrow(data), * nrow(data))
train_data <- data[train_index, ]

ChatGPT= test_data <- data[-train_index, ]
A 3817]-
TidymodelsZ} O & 5]
g st thst7IX| o] &

F: LEHEOIEE A3 2 (7[A7} 2= YY) S ttER{T &2 l0o[E{et HIAE O
. 22 H|0jEf= 220| B Ol ALBE| 1, HIAE G|0|Ef= ZHO0| O} & BiRIE=X| Al

1. set.seed(42) : 0| HHOI= CIO|EIE PAQIZ 418 W i £L2 Z0tE 7| s ALSELICH A

42 = OFF XLt 28 += AUSLICH

train_index <- sample(l:nrow(data), 0.8 * nrow(data)) :

* nrow(data) : G|O[E{2] & #(row) 7H==E HLIC}. 0ilF =01, ClO|E{oll 100712l Z0| RACHHA
nrow(data) = 100QLICt

e sample(1l:nrow(data), 0.8 % nrow(data)) : O| 22 H|0|E{2] 80%E A2 HOIELICH
0.8 * nrow(data) = CllO|E{2| 80%& Al4tst= ZLICH

'initial_split()'
'training()’
testing()'2 EIAE GOEE 7ML juict. *  train_index : & GIOJE{2 AIRE # HSS0| 047(0fl KEELICH

train_data <- datal[train_index, ] :0| YHO{= GIOIE{E train_index OflA MEHEl #(ZH
80%)2 2 PNl 23 H|0|E{E BHELICE

set.seed(42) # CIOIHE 2A9E 4 i 22 Fnt LA
data_split <- initial spllt(data, prop = ) # ClO|E{E
train_data <- training(data_split) # &% G[O|EE 7 . test_data <- data[-train_index, ] :0| £22 FH C0[E{0f MEf=|X| 42 LIHX| 20%E El|lA
test_data <- testing(data_split) # EIA= GlOIHE ZPMSUICE E G0|E{2 BHELICE —train_index &= train_index Ol SiEt5tX| b= #2 ofo[gtL|ct.
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ChatGPT=
2 3}17]-
Tidymodels7} 6{ |

g st thet7tx| 0|7

AMAl o2l Y| 2 37| 2| Xfo|2t2 0| HEE Tidymodels7} T
{HEG0|Et= AF.. S

O M35 =AM XA Core RO ZE= S%S
)kE-i%q-(')-Hol: 1= I=|0| I:II-O

S F-T'—
=2 T 1T LS -lol AI-AI.
Tldymodels._ ZHXZFZEE O[5fSH7| fI5HAM 810{0FSt= =42
40|E =9 &Lk =,0/0] A —| Aot XA 0| A ZFX| 2 Q= human
readability 7} ChatGPTS o| st s

Shshy O E BHQE HEE
=0{=2 b= 3.
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