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61363301 : Major (HEALTH INFORMATICS)
Keyword : food advertising text, machine learning, law, text classification

MISS WANNAKAN NITIROTSUPHAPHAK : USING MACHINE LEARNING FOR
DETECTION OF ILLEGAL FOOD ADVERTISING TEXT THESIS ADVISOR : ASSOCIATE
PROFESSOR VERAYUTH LERTNATTEE, Ph.D.

The objective of this research is to find the appropriate model from machine learning
techniques for classifying food advertising texts to legal and illegal texts. A set of 400 food advertising
texts was divided into 200 legal texts and 200 illegal texts. In preprocessing steps, irrelevant information
that could be linked to product owners, such as advertising license numbers, trade names, and company
names was removed from original texts. Then, the Thai word segmentation with the longest matching
algorithm was used to separate words in sentences/phrases. In the next step, a list of Thai stopwords was
applied to remove unimportant words. Then, unigram words and bigram words were used as features in
document vectors. The full set and subset of features were utilized for creating and testing models. The
subset of features was selected using select k best method. The PHP language with the PHP-ML library
for machine learning was used to construct a set of programs. Three techniques of supervised learning
were applied to create the models, i.e., support vector machine, k-nearest neighbors, and naive Bayes.
By using the stratified random technique, 80% of the collection with an equal portion of legal and illegal
texts was used for creating models and the rest of 20% was used for testing models. Each test was
performed 10 times. The average score of F1 was used as a performance indicator. Then, models that
obtained the highest average F1-for each learning technique were used to create a web application for
detecting illegal food advertising text. The performance of each model was tested by 40 food advertising
texts. The results showed the support vector machine is the most effective classifier for categorizing
food advertising text with the highest F1-score of 0.990 when the model was created with full features
of unigrams after removing stop words. In conclusion, Machine learning techniques could be applied for
classifying legal/illegal food advertising texts. The model can be used to develop an application.
Entrepreneurs and government inspectors can apply the application to inspect food advertising texts.
Illegal texts should be correct before submitting a request for permission. Consumers can verify the
advertising text from social media. Moreover, this method should also be applied to other types of

advertisements.
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4 1
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ﬂj’aylaummwmﬂuﬂmiﬁﬂugmmm%muumu (traditional machine learning algorithms) N917
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A

Q Liner Regression
Q Decision Trees

Q K-Nearest Neighbors

O Random Forests

O Support Vector Machines

Interpretability

Q Recurrent Neural Network
Q Convolutional Neural Networks

Q Deep Neural Networks

Accuracy
A = a A U A = 9 d' a [ = Yya K
NINN 2.3 Llﬁﬂ‘].lmfl‘]JﬂizﬁTl‘ﬁﬂWWixﬁ’JN MAUANTILIYUIUDIUA TV VANNUNIILIYUIIBIAN

SIESTE 33910 “Text classification algorithms: A survey,” Tae K. Kowsari LAz A ,

2019, Information, 10 4, p. 150.
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Tunmsiuunadiegs nsailsznnslisaumiveu ldgas Taro Yamane

N
=TT Nez

T n A0 YUIAVDINGUAIB819NABINS N AD VUIALTZYINT 1AL e AD ANUATIANADUVDI
mMsguAe19ieonsula mindiauliznnstiuinni 100,000 ATNAAIAAADUYDINITEN

( 1 A [ Y U @ 1 Ay A
G]’J@EJNVIEJ’E]?JﬁJUl@] 5% VUIAVNNHUAIDINNABINIT AB 400 (19)

Sample Size (n) for precision (e)
Size of Population
+5% +10%

500 222 83
1,000 286 91
2,000 333 95
3,000 353 97
4,000 364 98
5,000 370 929
7,000 378 99
9,000 383 929
10,000 385 99
15,000 390 99
20,000 392 100
25,000 394 100
50,000 397 100
100,000 398 100
>100,000 400 100

MNA 2.4 MIMUIVVUIANGUAIDE

ﬂ%ﬂﬂ?ﬂmﬂ Statistics: An introductory analysis Tao T. Yamane, 1973.

H 0 o a3 Y
Junoumssmuniszmnndoniy § ¢ Juaou ldun
< & & 0
1. MaNUIIVIIeNas (HJuvuaeunsnveInszuIumstuunilsznan Tagsiusinenans
1 1 { <] <
Tugilunuans ) 15U html pdf .doc tHor 13U 1Hudy
g ' o Y Y < o A o A A Y
2. Gupounounisiizurana Mlvdeanuluenars iWudindanu enarsimion’]
o [ g‘/ o Y = wad’d g}J o d’ o a A
dmSudunoumssmunisznndodiguauiiang Tastuaounlinduiiums fe
9
N13AaM (tokenization) i ldeonarsgniaeglugiunugavesdronuse (string) 9101y

[ U o o
s uaauluiydue i (token)
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o v o o 1 < o A 1 : ' )
MSHIIARINEA (stop words) A1MYA 15U the a and 1 udAny lavos & lilianudidn

g

= 9
WADYNAVIDN

o o J . I o A 1 Y I
N13M13INAITNN (stemming word) 1T umisudasgduvvvesiifuanarenulioglu
4 v o & g ° & o & L
sUnunadeny duaeutidunszuaumssind lidlus ndwi 1 connection 11J1 connect
. 3
computing 11l compute
v o @ A . I = a 1 = Y
3. M3IAMA%Y (indexing) Msunuwnasiunialumatinnoumsdszurana saldlums

ANANNTUFo UV UINE1T LAz 1H1eaeN13TANT tona1TAeIlNTasuanaly

[

I J ~Aq Y1 A A a J
Lﬂul@ﬂﬁ’lﬁllﬂﬂﬂﬂlﬁ@i ﬂ’lﬁllﬂul@ﬂﬁ’liﬂ1%U@ﬂﬂ1ﬂ‘ﬂqﬂﬂ@ LL‘UU%’]'@@Q‘]J%Q?JL’JﬂL@@i (vector

o J

{9 4 ) v o
space model; VSM) mﬂmigmmuﬁm&mnmaimmm ARIAIANN (bag of word) EL)

A Aaa

o a a Jd Y o w < o o 9 2
LL‘]J‘]Ji]’]ﬁ'E]\“I‘]JiQ?JL'JﬂW]E]i Mﬂl’amﬂﬂmﬂm‘mMﬁqwmmﬂﬂu@’umu T]Wiﬁqty!aﬂ
3

v Jdo

ANVTUNUTOU

v = (3

MegAnnu nag gaasnNUANNUTNANUHNIBYIMNNag luenas

Y9 o o

A =t v
IABDLUNUDNIIAU

Y 1 g v o
dlgsaruimuna iz ey
& o . Ay A4 22 0 o
4. MIANAMUANYUE (feature selection) 1HDA T NNUNINHDT FIFIWNMUIANNAINITOVDY
52UV Y52 ANTN N tazANULiuGIveIR Nl sHan uuIAAnANYeINITIABNANAN M
o 1 o o o A <3 o
o MIAPNAUANYULVOIYATOLIINBNTTAURTY NMITHoNYUANBUTAUTUMS TN U

@ o o o

niazuuugeanga mudmuamsiadidng 13 sams@enquansuzdmiuanuduius

D.

YoUNiDIA (word mining) H5@NTAIWNINNTT AUAUAING (information gain) L1AZAIND
VOUONET
o . { o @ va d A

5. Msunlsznn (classification) N5 UNYsTIANVBIRNEITOR TUNA 1Tulsennd
o FUA 9 = Yo 1 I = Y
mvual3arei aeldsomsszyadluauinldanuauls

=Y o 4 ) 9 a Y
6. M3UTLAUNTRIY (performance evaluation) Taen21dud1n1sUszmiudanendseinn
9 o 1A P 9 A A A a
VORI LNINITNADOININANBATICH FUUY IuseeveIn1sUselulszaniaimues
amenlsznn (20)

drsumsdszdiunmsiwuniszandonaiu 2 nqu (binary class) a1unsauiela

' o 4 @ a v o . .

24U Ao LUDN 1 MITAUDUWUTIU TaeeidemsUseiliunaa win13¥1119 (confusion matrix)
1% U ﬂ’JHJQﬂGQIJ’EN (accuracy) CERITAD (sensitivity) AIUIUNIL (specificity) ANINEIAT I
(precision) yazuuuf 2 MIlsslivuuusiasauung (model-wide evaluation) %Y ANHME

4 3 =)

maﬁnmmmﬁamﬁﬂgmﬂm (receiver operating characteristic; ROC) ANNINIATI-ATNAY

9
v 9 Av o

Y Y
(precision-recall) (21) M3taonaUseiiu Mz auiuiuddiuauIve SminauIseny
=1

U

9
UIUIUAIDYNING 2 nauININU llﬁgﬁjﬂﬁﬂWiﬂiﬂigﬂﬂ (threshold) ﬂaigaaﬂﬁl%’ﬂmuummu
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"9y a o c;y/ 1 % ] A o Y 1 [ I~ 1 a ..
(F1) uasrudveuu gulanguaregieiiisiuiudosnd ludnzidlungui®auan (positive)
¥30 NAUITIAY (negative) A51A0N 1FAZIUN ROC-AUC (area under the curve; AUC) (22)

v Y
A9819NTAN 1 NUIUAIDIIUNINY MNQULBIVIN LASNYUITIAD

S.No. 1 2 3 4 5 6 7 8

Actual (Balanced) 0 0 0 0 0 0 0 0

Predicted (Model 1) | 0.1 [ 0.1 | 0.1 | 0.1 | 0.1 | 0.1 |06]|06|05|05[09]|09/|09]|09)|09]09

Predicted (Model 2) | 0.6 | 0.6 | 0.6 | 0.6 | 0.6 | 0.6 | 06| 0.6 |07 |07 (07| 07|08 08| 08|08

F1 (threshold=0.5) | F1 (Threshold which maximize score) | ROC-AUC

Model 1 | 0.88 0.88 0.94

Model 2 | 0.67 1 1

M 2.5 1WFeunounzuuen i 1 Azl ROC-AUC Tunstid uiua1061am iy
ﬂ%ﬂﬂﬁ; 34910 “Choosing the Right Metric for Evaluating Machine Learning Models —
Part 2,” Tae A. Swalin, 2018, https://medium.com/usf-msds/choosing-the-right-metric-for-

evaluating-machine-learning-models-part-2-86d5649a5428

o v 1 ). Y I 1
NNIAAINE1I ALUUIONIY (maximize score) HAZAZUUY ROC-AUC uand i luea 2
a a A = J o o @ A o I < '
llﬂ‘igﬁ‘ﬂ‘ﬁﬂﬁl‘lﬂﬂ’ﬂ Ill!,ﬂﬂ 1 mmmmuumﬂau WWﬂLﬂﬁUuLLﬂﬁﬂﬁWNiZﬂ’U uJu 0.5 ICLHUN

= a A = 1 =K 9 (% [ 1 ~ =~ 1
Iill,ﬂal 3J°]J§$ﬁ‘ﬂ‘ﬁﬂ11/‘lﬂﬂ’31 IiJmﬁZ %Qﬁﬂﬂﬂiﬂigﬂﬂﬂau‘ﬂ%&ﬁﬂﬂmEJ”UIllma meﬂﬁu%

o 1Y [ 9y a a a
ﬂ1iﬂ1u1ﬂﬂﬁgm‘ﬂ Iﬂﬂ"li\lﬂ‘iﬂ’izﬂ‘ﬂ ﬂ’)ilﬁf’]ﬂi"]fﬂmluu ROC-AUC Gl,uﬂTiﬂiglﬂJuﬂ‘i%ﬁﬂ‘ﬁﬂ?W

A19619n3817 2 TWIUABIINQUIFIVINTREN NTMIUAIE NN UITIAY

S.No. 1 2 3 -4 5 6 7 8 9 10 [ 11 |12 [ 13 |14 |15 | 16

Actual (Imbalanced) | 0 0 0 0 0 0 0 0 0 0 0 0 0

Predicted (Model 1) | 0.1 | 0.1 | 0.1 [ 0.1 | 0.1 |01 |01 ]01 |01 ]01]|01]01}0.1]01]0.9 09

Predicted (Model 2) | 0.1 | 0.1 | 0.1 | 0.1 0.1 01|01 01[01/01]01]01/09] 09109 09

F1 (threshold=0.5) ROC-AUC
Model 1 0.8 0.83
Model 2 0.86 0.96

M 2.6 Seumeuazuuue U AU AZIUY ROC-AUC Tunsaliuiudi1eg19nguisanan

Woon NI IuAI6 19N NITIAY
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Part 2,” Taeg A. Swalin, 201 8, https://medium.com/usf-msds/choosing-the-right-metric-for-

evaluating-machine-learning-models-part-2-86d5649a5428

Y
A o 1 %

o < 1
1NNTAAINEG NIAzuUUeWIU tagaziuy ROC-AUC u,ffmslﬁlmum Tuaa2

Y Y
Uszansnmann Tuaal aaiudsauso lazuuund 2 oy Tumsdszmuilszansamw

)}

[

dmSunsaliiudedenguiiniosnitsiuiudiedengudan
A19d19n35aiN 3 MsfSeuifionszning SIUIUAI9619NqUITIVINTBE AU TIUIUAIBE
9

NRUITIAYTI0Y

S No. 1 % 3 4 5 6 7 8 9 10 | 11 | 12

Actual (Imbalanced — | 0 0 0 0 0 0 0 0 0 0 0 0

few positive)

Predicted (Model1) | 01|01 01]01]|01|01]01]01]|01]01]01]0.1
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evaluating-machine-learning-models-part-2-86d5649a5428
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