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Bagging

Adaboost

BEHNFFM Random Forest
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Original Dataset, D1

l

Updated Weighted

”| Training Dataset, D2

”| Training Dataset, D3

Model-1
(Iteration-1)

l

Updated Weighted

l

Model-2
(Iteration-2)

l

Predictions on Same
Training Data D1

Model-3
(Iteration-3)

Predictions on
Weighted Data, D2

l

Predictions on
Weighted Data, D3

E 53EJE: AdaBoost Classifier Tutorial (kaggle.com)



https://www.kaggle.com/code/prashant111/adaboost-classifier-tutorial

WISE

BIMNIXIZ| XI5 215 5 % Bk

The Wang Yanan Institute for Studies in Economics, Xiamen University

03. A
/
M IBE N R




Ay 4
BB WISE
Thﬁw Lklﬁ[|[%|$|ﬁileﬁlﬁﬁ\[?il [f;:ﬁ
VARIABLES DEFINITIONS Charactors
Gender Gender Categorical
Age Age Continuous
Height Height Continuous
Weight Weight Continuous >
Family _history  Has a family member suffered or suffers from Binary
overweight? . ‘g .
FAVC Do you eat high caloric food frequently? Binary U[IU ObeSIty level ClaSSIfICatlon
FCVC Do you usually eat vegetables in your meals? Integer
NCP How many main meals do you have daily? Continuous . . .
CAEC Do you eat any food between meals? Categorical Insufficient Welght
SMOKE Do you smoke? Binary Normal Weight
CH20 How much water do you drink daily? Continuous Overweight Level |
SCC Do you monitor the calories ){ou eat -da_lly? Blhary Overweight Level Il
FAF How often do you have physical activity? Continuous ]
TUE How much time do you use technological Integer ObeS|ty Type |
devices such as cell phone, videogames, Obesity Type |l

television, computer and others? Obesity Type I
CALC How often do you drink alcohol? Categorical
MTRANS Which transportation do you usually use? Categorical
NObeyesdad Obesity level Categorical

#UEEJE: Obesity Levels (kaggle.com)



https://www.kaggle.com/datasets/fatemehmehrparvar/obesity-levels/data

Min Pctl. 25 Pctl. 75 Max
14.00 19.95 26.00 61.00

1.45 1.63 1.77 1.98
39.00 6547 10743 173.00
1.00 2.00 3.00 3.00
1.00 2.66 3.00 4.00
1.00 1.58 2.48 3.00
0.00 0.12 1.67 3.00

Ay 4

SHETE
Summary Statistics
Variable N Mean Std. Dev.
Age 2111 24.31 6.35
Height 2111 1.70 0.09
Weight 2111 8659 26.19
FCVC 2111 2.42 0.53
NCP 2111 2.69 0.78
CH20 2111 2.01 0.61
FAF 2111 1.01 0.85
TUE 2111 0.66 0.61

'data.frame':

7 7 5 9 B9 B B9 U5 B U O OO A B O B B

Age
Gender
Height
Weight
CALC
FAVC
FCvC
NCP
Scc
SMOKE
CH20 :
family_history_with_overweight:
FAF :
TUE

CAEC
MTRANS
NObeyesdad

2111 obs. of 17 variabl

num

: chr

num
num

: chr
: chr

num
num

: chr
: chr
:onum

chr
num
num

: chr
: chr
: chr

0.00 0.00 1.00 2.00

es:

21 21 23 27 22 29 23 22 24 22

"Female" "Female" "Male" "Male"

1.62 1.52 1.81.81.781.62 1.51.64 1.78 1.72
64 56 77 87 89.8 53 55 53 64 68

"no" "Sometimes" "Frequently" "Frequently"

"no" "no" "no" "no"

2323223232

3333133333

"no" "yes"™ "no" "no"

"no" "yes"™ "no" "no"

2322222222

"yes" "yes" "yes" "no"

0322001311

1010000011

"Sometimes" "Sometimes" "Sometimes" "Sometimes"
"Public_Transportation" "Public_Transportation"
"Normal_Weight" "Normal_Weight" "Normal_Weight"

"Public_Transportation”
"Overweight_Level _I"
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# test if the dataset has missing values
sum(is.na(data))

## [1] O

# test if the dataset has duplicates
sum(duplicated(data))

## [1] 24

data <- datal!duplicated(data),] # drop duplicates
sum(duplicated(data)) # test again if there are duplicates

## [1] O

WISE
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FE IS

data_summary <- data >’ count(NObeyesdad)

require(ggplot2)

ggplot(data_summary,aes(x=NObeyesdad, y=n))+geom_col()+
theme (axis.text.x = element_blank())

300 -

200-
100 -

NObeyesdad



FERIE

NObeyesdad
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family_history_with_overweight
Weight
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require (randomForest)

set.seed(123)

# split the data (7074 training, 307 testing)

train_index <- sample(l:nrow(data), 0.7 * nrow(data))

train data <- datal[train index, ]

test_data <- data[-train_index, ]

rf_model <- randomForest(NObeyesdad ~ ., data = train_data,
ntree = 100, importance = TRUE)

Call:
randomForest(formula = NObeyesdad ~ ., data = train_data, ntree = 100, importance = TRUE)
Type of random forest: classification
Number of trees: 100
No. of variables tried at each split: 4

e predictions Insufficient_Weight Normal_Weight Obesity_Type_I Obesity_Type_II
Confusion matrix: £fici igh
Insufficient_Weight Normal_Weight Obesity_Type_I Insu 1C1Eht_WElg t 60 2 0 0
Insufficient_Weight 183 13 0 Normal_Weight 6 81 3 0
Normal_Weight 5 182 o] .
Obesity. Type. o 5 238 ObF_‘SZ!.ty_TypE_I 0 0] 107 0
Obesity_Type_II 0 1 1 Obesity_Type_II 0 0 1 95
gbesity_;}c'pi_II{ . g 12 (19 Obesity_Type_III 0 0 0 0
verwelght_Level_ B
Overweight_Level _II o] 5 2 OVEI‘WEJ'.ght_LEVE-L_I 0 4 0 e
Obesity_Type_II Obesity_Type_III Overweight_Level I Overweight_Level_II 0 2 1 0
Insufficient_Weight [¢] o] o]
Normal_Weight [¢] o] 9 . . . . .
Obesity_Type_T 2 0 0 predictions Obesity_Type_III Overweight_Level_I Overweight_Level_II
Obesity Type II 194 0 0 Insufficient_Weight 0 0 0
Obesity_Type_III [¢] 224 0] .
Overweight_Level_I [¢] 0 168 NDI‘H’IE-\.-L_WElght 0 6 S
Overweight_Level_IT 1 0 i Obesity_Type_I 0 0 1
Overweight_Level_II class.error Obesity Type II 0 0 0
Insufficient_Weight 0 0.06632653 R -
Normal_Weight 1 0.07614213 Obesity_Type_III 103 0 0
Obesity_Type_I 6 0.04032258 Overweight_Level_I 0 72 2
Obesity_Type_II 0 0.01020408 B
Obesity_Type_III @ 0.00000000 Overweight_Level II 0 - 75
Overweight_Level_I 8 0.14285714
Overweight_Level_II 191 ©.05911330



Random Forest: Number of Trees

Misclassification Error

0.06
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0.00

Misclassification Error vs. Number of Trees
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Random Forest: Variable of Importance

Variable

Weight

Height

FCVC

Age

FAF

CH20

NCP

CALC

CAEC

Gender

TUE

family_history_with_overweight

MTRANS

FAVC

SCC

SMOKE

o

Mean Decrease in Accuracy

N
o

10
Mean Decrease in Accuracy

Variable

Weight

FCvVC

Age

Height

NCP

FAF

CH20

TUE

Gender

CAEC

CALC

family_history_with_overweight

MTRANS

FAVC

ScC

SMOKE

| IIII

Mean Decrease in Gini

100
Mean Decrease in Gini

200

30(
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require (adabag)
require(rpart)

set.seed(123)

# split the data (707 training, 30/ testing)

train_index <- sample(l:nrow(data), 0.7 * nrow(data))

train_data <- datal[train_index, ]

test_data <- datal[-train_index, ]

# Train AdaBoost model

adaboost_model <- boosting(NObeyesdad ~ ., data = train_data,
control = rpart.control(maxdepth = 6))

## [1] "Training Misclassification Error: 0"

ZE R maxdepth, AI@maxdepth>=5
f&, testing misclassification errorjBiR

PGS

## [1] "Testing Misclassification Error: 0.03"



Adaboost WI SE

BIMNIXIZ| XI5 215 5 % Bk

The Wang Yanan Institute for Studies in Economics, Xiamen University

Training and Testing Errors vs Max Depth
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Overfitting Diagnosis: Learning Curve WISE
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Random Forest Adaboost

Learning Curve Learning Curve

1.00 ——— e - < < < ]

1.00 @ & & < & & < o D
0.95
0.95
§0.90 Dataset > Dataset
— [ i ©
§ Testing § =®= Testing
g =0= Training <c(_> =®= Training
0.85 0.90
0.80
0.85
0.25 0.50 0.75 0.25 0.50 0.75

Training Set Size (Proportion) Training Set Size (Proportion)

Note: different y scales
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PR curve

Precision

Precision-Recall Curves for Multi-Class Classification

Insufficient Weight
1.00

0.75
0.50
0.25

0.00 0.25 0.50 0.75 1.00
Obesity Type Il

1.00

0.75

0.50

0.25

0.00 0.25 0.50 0.75 1.00

Overweight_Level Il
1.00

0.75
0.50
0.25

0.00 0.25 0.50 0.75 1.00

1.00
0.75
0.50
0.25

1.00
0.75
0.50
0.25

Normal Weight

0.00 0.25 0.50 0.75 1.00

Obesity Type |llI

0.00 0.25 0.50 0.75 1.00

Recall

1.00
0.75
0.50
0.25

1.00
0.75
0.50
0.25

Obesity Type |

0.00 0.25 0.50 0.75 1.00

Overweight Level |

0.00 0.25 0.50 0.75 1.00

Model

=  AdaBoost

Random Forest

Class

Insufficient_ Weight
Normal Weight
Obesity _Type_|
Obesity Type |l
Obesity Type Il
Overweight_Level |

Overweight_Level Il
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ROC curve

True Positive Rate

1.00
0.75
0.50
0.25
0.00

1.00
0.75
0.50
0.25
0.00

1.00
0.75
0.50
0.25
0.00

ROC Curves for Multi-Class Classification

Insufficient. Weight

0.00 0.25 0.50 0.75 1.00

Obesity Type Il

0.00 0.25 0.50 0.75 1.00

Overweight_Level Il

0.00 0.25 0.50 0.75 1.00

1.00
0.75
0.50
0.25
0.00

1.00
0.75
0.50
0.25
0.00

Normal Weight

0.00 0.25 0.50 0.75 1.00

Obesity Type_llI

0.00 0.25 0.50 0.75 1.00

False Positive Rate

1.00
0.75
0.50
0.25
0.00

1.00
0.75
0.50
0.25
0.00

Obesity Type_|

0.00 0.25 0.50 0.75 1.00

Overweight_Level |

0.00 0.25 0.50 0.75 1.00

Model

= AdaBoost

Random Forest

Class

Insufficient. Weight
Normal Weight
Obesity Type |
Obesity Type |l
Obesity _Type_lI
Overweight_Level |

Overweight_Level Il
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AUC comparison

Description: df [7 x 5]
Class

< CNI=
Insufficient_Weight
Normal_Weight
Obesity_Type_l
Obesity_Type_ll
Obesity_Type_lll
Overweight_Level_|
Overweight_Level_ll

7 rows

AUC_RF

<dbl >

0.9992708
0.9885030
0.9986217
1.0000000
1.0000000
0.9937171
0.9973202

AUC AdaBoost

<dbl>

0.9997029
0.9957604
0.9977115
1.0000000
1.0000000
0.9957498
0.9955705

diff

=y |
< S
< UL =

-0.0004321288
-0.0072574245
0.0009101942
0.0000000000
0.0000000000
-0.0020327081
0.0017496456

WISE

Better Model

<chrs
Adaboost
Adaboost
Random Forest
Adaboost
Adaboost
Adaboost
Random Forest
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Running Time WISE
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r“"{r} ¥ '
start_time < Sys.time()
rf_model ¢ randomForest(NObeyesdad ~ ., data = train_data,

ntree = 100, importance = TRUE)
end_time ¢— Sys.time()
end_time — start_time

AR Y

Time difference of 0.2858849 secs

»  {r} =
start_time < Sys.time()
adaboost_model ¢ boosting(NObeyesdad ~ ., data = train_data,
control = rpart.control(maxdepth = 5))
end_time ¢ Sys.time()
end_time - start_time

TR

Time difference of 3.927259 secs
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Random forest
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