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Abstract

This research primarily aimed to apply the BERT (Bidirectional Encoder Representations from
Transformers) model for classifying allergic reactions from consumer reviews of Hypoallergenic skincare
products on the Sephora platform from 2018 to 2025. The main goal of this research was to develop a system
capable of accurately identifying allergic reactions described in textual reviews, enabling consumers to make
safer and more informed decisions when selecting skincare products. The research methodology began with
collecting consumer review data from Sephora via the publicly available Sephora Products and Skincare
Reviews Dataset on Kaggle. The dataset underwent a comprehensive data preprocessing stage to clean and
standardize the textual data, followed by data labeling where allergic reactions were categorized using multi-
label classification into various reaction groups such as redness, rash, acne, burning sensations, and other
related symptoms. The next critical phase involved fine-tuning the BERT model, a powerful transformer-based
language model renowned for its effectiveness in textual analysis. Finally, the model was rigorously tested and
evaluated using key performance metrics including Accuracy, Precision, Recall, and F1-Score. The findings
revealed that the fine-tuned BERT model effectively classified allergic reactions from consumer reviews with
high accuracy, successfully identifying and categorizing consumer-reported symptoms associated with skincare
product usage. Additionally, the model demonstrated the ability to analyze trend and extract associated risk

factors from newer review datasets, highlighting its utility in commercial and public health applications.

Keywords: BERT model; allergy classification; deep learning; hypoallergenic products; natural language
processing (NLP); consumer reviews; text analysis; multi-label classification; skin allergic

reactions; skincare cosmetics
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unaunw laadaldsziniaan maviliasuiuaesidilanmmaysd Tudnumsfinanwany LLa:ﬂ@‘mﬂ%aﬁ
falusngiudmaysesnatoszuudaaiozlulagiu TuuSunvesruised maiinafianislszaians
mmmsu"mami‘ﬁﬁ'a%Lm']zﬁﬁam’m%‘i’maapju’ﬂnﬂﬁl‘*ﬁw’ﬁmﬁ'msﬁgLLaﬁ'sﬂianﬂ laldaalaiddin

X & & Ay P o a & Y a o &
(Hypoallergenic) Ununaawasuaanlall lasfiiiwansifiaduunainsunienaiiainannnsldutanmsd
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FoANUTIImI L AN UTUT LA RN "l,aiiwuflummw“@ FUTRY I8 gﬂﬂsziﬁﬂﬁvlmﬂumdms
mu’i%’ﬁﬂ"ﬁmiﬂszmawammmiwmaiauﬁ'uIaJmaLﬁ%@ﬁmm‘mL%ﬂufmmmmmnu%w LAz 3893UN1Y
sunndszianuuunasthemiuludaenuidedti 1w Fdw 6% waclsesuas’ wananit mslds=aians
MTIWIE (NLP) Satsaanmizaasaysd lunsanaseudannufiagiin e MuSuazanaaininly
mylienzidayaiidwuwinnldadiuduizuy (Abend et al., 2020)

2.3.1 nafianannie NLP Miilzagas

INARARANFIHNNTUTEIaRNAA B 5ITNTNE (NLP) Fishanldluswdssil de mssadsziandaninu
(Text Classification) lugtuuy nmysuundszinnuuunatsihedin SFaduuuinefilddaanunitegin
mm‘mgn%’@‘lﬁagﬂwmwmw%imaammmw”lﬁw%uﬁu A8 LT iTamm’%’ia‘ﬁ'i:qiﬁ “j}"ﬁﬂé’w,l,az"fu
AnuSauy” a:gni@agﬁa%mam 911385 (Itch) waz A (Rash) luai@dpaiu Gauandnsannissiuun
wwuindfsesulafisenitsinsinudedaanuring lunssuaunssuuni szuuazsuanmsiudany
'%"33"7{muiv’umaumim%ﬂwﬁa%lam\mﬁﬁ (Preprocessing) LLﬁﬁuﬁWLﬁﬁg{Iwmamm@%@ Fadulueafiduns
NN (Pre-trained) uwﬁaga"um@lmy' wae laTunsUuudelataalaniznng (Fine-tuning) ﬁaﬂqﬂiagaﬁﬁ
miﬁ’mu@‘mumﬂgmmmwwl'j”a g19Tatan luteardsasunsndiassiaannafidlassastudonlda
Tagfansanisdunisvasduazusunlassavaasdsslon deoliaunsaamnaivonmukidasnsuine
LAzATALARN wilunsdinfmslddmannansniodouluanwos liasse
2.4 UNUINVDY Transformers 1WN15U5LHIANANIBSIINBG (NLP)

niwawasiiuas (Transformers) ﬁaL‘ﬂuﬁ;@Lﬂﬁlﬂuﬁéwﬁzylmdmimsﬂs:mawammmmm@ (NLP)
TaULaNIZRAINMILNELNILNA2TY “Attention is All You Need” lag (Vaswani et al., 2017) flianauwidana’ln
self - Attention #9128l TutaasursalininuidydudAduiusiuludsloaldogrsfangulas
lidndudasdrudayamudray ﬂavl,ﬂf:ﬁ'sﬂﬁ’lumammm%Lﬂi’]:ﬁmwL%auiﬁaizﬁdﬁaﬁwﬁaﬁagﬂnﬁ%%avi'm
Auunludazloaldadnuaingr 1w §197 “Burning” 81988%1931n6111 “Redness” uddimunindaanaleddn
HaNUFNNUTAWIULSUNY DI MTURNNIRIATE

nmdaiwasnmedunngmveslueamunlugalng Soudaclueaiigaidudineiu mu Tueadsa
wanziunwiensdanuningluszaudssloaaniigesfians Tuias GPT wunzdwmsunsairedany
Ind uaz lautaa T5 mm:ﬁumuﬁﬁaama‘uﬂaﬁammmngﬂLmuwﬁa;jﬁﬂgﬂl,muwﬁa Tusudsuiiofa
(BERT) gnidanld Hasnaa13nIassunIssuwnnansa nsandannus i fidutan ilasearolaidn

v A

nam3 anludouiunamzyeaa uaziifafianumunaalumsdwdszloauwuulisiafiane wiauiu
Uszuianatayaldwiaunu (Parallel Processing) anlin1siiamziiialulanainuaiafiannuudugn uaz
aaulangunninmslslulaauuuL@y (Vaswani et al., 2017; Devlin et al., 2019)
av AN va o & & & Ac A a Iz Aa © a

lunuddslddnsdszgndldnnuanesimafiuluendso ineiinnzdtannuiiiveduilng
A [ A @ & [ Aa . A g A o @ Y Ao a
WNennundanus Laluaaladfin (Hypoallergenic) lagfiifhnansidadnuunainsunaindaninauiiniain
Fudau wazanananisnansatmInsennumeludssloaden Fadiremsiwunuuurarsihesnu (Multi-
label Classification) ANN& N0 V8INA b0 Self-Attention JutdfarinliluiaaauisnduuSunvesdiiiiaatas
AUBINTIIWW 13% “itchy”, “bumps”, “burning” %8 “red patches” ld ulidnarfiazlaldagfanuludszlon

@18819LT% “My face felt burning and turned red” A141“burning’ an@audtduainsuw 1ailgiAeadn

~ a ) v & @ ~ 2R ' 1o A
wWIsuney SﬁaLLamlﬁmm’ﬂwL@mLﬂlﬂlﬁmiuvlvlﬂaﬂﬂ’s’lmmaummmm

2.4.1 n’liﬁ’ld'm"l.la\‘ifmﬂa Transformers
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ﬂi:mumiﬁumnmmﬂaﬁamm‘l,ﬁ’agjisl,u;immmaﬂma%sim Input Embedding 1&g Positional
Encoding 6’1‘%&‘53ﬂlﬁ'hlL@ﬂ%’ﬂﬁﬁdéﬂﬁwaaﬁﬂuﬂ‘szisﬂ mnffwﬁagm:gndacim"l,ﬂﬂ'aqmad Encoder
ﬁﬂi&ﬂauﬁ’m Multi-Head Attention wa%Feed Forward Neural Network W3auna'tn Add & Norm L‘ﬁl 27N®N
Laﬁﬂiﬂwwiuﬂﬁﬁﬂujmmzlﬁmﬁ'uE']d Decoder 92 TUNAANTIINGIULAUIADUANN (ﬁgm‘é"amﬁumum
HAMNTZUIRANTUUULALIAY Laiin1514 Masked Attention Lﬁamuﬂwvl&isl.ﬂm@auaaLﬁu"ﬁagaamﬂ@ vadt
Decoder f1afimsidandany Encoder Output 1a8@59H1% Multi-Head Attention 8nvay Lﬁasl,"ﬁ“ﬁaaau‘%umau

o @

v % v ¢ o ' . I I R A
1’1%’13’3Nluﬂﬁiﬁi?dﬂﬂﬁ‘l"lﬁq@ﬂ’]ﬂ W% Linear Layer LA Softmax mmawaimaiammﬂmwngmmﬂmﬂaa

aAaA

luammlugalna 1 \i$adelgiamz Encoder fmiumadiansdananansuastaninyg uss SWA (GPT)
dsliannz Decoder fwmiumIssteanuadidaiiios Tnofasdusznaumsvhnuidnyddeldil

2.4.1.1 Tokenization \JuiuaauusnuainisUszairans lagvinnisudstaniy saniluniisgan
A3undn “Tniaw’ (Token) L% §1 #3087 UVDIRAN L‘ﬁﬂlﬁﬂﬂ&lﬁ’sL@]aﬁ{ﬁ’m‘ﬁﬂLﬁ?Iﬁ]LLﬂ:%@]ﬂ’liﬁU‘ff@%l ala luiaa
aghaisa waz W7 (GPT) 1inaiiansusnda (Subword) iiiasassudnliinanwurnnon uazudaslnian
wsninliilusiadasdniumsyszaanadaly (Vaswani et al., 2017)

2.4.1.2 Word Embedding na3a1nléInianuda ssuvandfonlnanudazar i Juwanaasaaies
Tuufinnimafdeiias (Vector Space) Fatrplilueasansndnlannunang uasaNuFNRREITRIIA 1
ﬁﬁﬁﬁmw&mmﬂné’lﬁmﬁ'm:ﬁnnmai‘ﬁa%ﬂné?ﬁ‘u (Mikolov et al., 2013)

2.4.1.3 Positional Encoding 1iiasannlutaansiuanasiueslidaraunailudaies 'ﬁ?aﬁauﬁwﬁaga
Funtisasdludszlon iatolilueadnladgrduduazsunvasdaanulasanizluds=loasn (Vaswani
et al., 2017)

2.4.1.4 Self-Attention Mechanism I usialananaasnsudvesines fgroldluiaasinnsn
Akanuidy Audfifsdadludssloadoatu 1w sfidsuadeanunineniamdanaluiundanlw
madlateanudanuuingranniaiu (Vaswani et al., 2017)

2.4.1.5. Feed Forward Neural Network #8931 nH1 %3 %Aa % Self-Attention ﬁa%lngﬂdwiavlﬂ 3K
wIadudszanifisnsuuNanasiise ﬁfiaﬁmﬁhﬁL%qugﬂLmu"?'isffusﬁaumaa‘*ﬂ’agaﬁauéa@iavlﬂﬁu%v'uﬁ'@]vl,ﬂ
(Vaswani et al., 2017)

2.4.1.6 Softmax Function Mﬁtmuq@ﬁ’m sruvazdszaaanaruNarTu Softmax Fevmtiafiudssen
naawspasluiaalwaglugdrasanuinziduluudezaaa la perdansseianszauanudulazaslueslu

msﬁ'lLLunﬂﬂ’ammlﬁag‘ium’m%gﬁmm:auﬁqﬂ (Goodfellow et al., 2016)

3.35m539
a v dq’

mafiununatayalwnuidvildtayaiireaulavasuilnannunaanasuislnii (Sephora) 39
szfiaudszaumanhiSavasdlindadnriafuuasminunsdayaduiiumslusssansmenande dayadguni
waz Toyandvgfi lasdoyadgund (Primary Data) Aedayalaludalaifin (Hypoallergenic) T 2024-2025
Lﬁai%%ﬁiaya%’iamq@ﬁasaua@u"ﬁm'ﬂ 2024-2025 ;ﬁ%’ﬂvlﬁﬁwmﬁamwiagaLﬁ'mawiﬂslmdmmﬁuvlsnﬁ
1lW37 (Sephora) #2853 EN15ANTUAUGIT (1) AnUALUILABINE AR M HATITURNIAEALLAS
(Skincare) Wy ﬁauﬂu%uﬁﬂﬁs:qﬂﬁ'@wuiﬂLﬂuvl,ﬂﬂé'aia%'ﬁﬂ (Hypoallergenic) lag@51380U31nI8a1B8a
Fuanlunin (Product Page) vaaiulwdinlws (Sephora) (2) AN AU ANTIIIMNRTINANEAT HA1IN
Tndl (New) uaz [Rannaanuaini unaa wis ﬁagamnwﬁimmyﬁuwﬂ 2024 \Juduld lapdedaandoya

nusasluivlodisln (Sephora) (3) mufiumunudaysludinvadiuilnaduiiumslas madhiianth
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Product Review 289HRAAMNLARZINENNT WAZHIN1TANR8NTEAINITING83TNITULLLNUUIA (Manual
Copying) W%fauﬁv'ﬁﬂl,ﬁwﬁagaﬂs:ﬂauﬁ'ﬁwﬁiy laun Sufififinsusasanufaifin (Review Date) uas 1itawn
maq%"i';ﬁl,%uim;ﬂ%mu (Customer Review Content)31NNTEUIBNNTAINGT FINITATILTINIIINAAAUNA
lalusalasiin (Hypoallergenic) luga4t) 2024-2025 'lévadu 3,532 357 %aiagaﬁ@f:%gﬂﬁﬂﬂﬁﬂu

q@iagamaaumﬁ 2 (Test set 2) LﬁaﬂsuﬁumwmmmmaﬂuL@aﬁuﬁa;&aﬁﬂuﬂwﬁu Uae
Lﬁa@LLmIﬁummmﬁﬁ'uﬁagaslu‘*ﬁwﬂ 2018-2023 uaz Tayandunil (Secondary Data) #3498 lddfiun1g
@l’]’)ﬂﬁﬂ@l‘lﬁl‘ﬁﬂﬁﬂ Sephora Products and Skincare Reviews Dataset Fampunslagy (Inky, 2023) HIUNI
u'lod Kaggle lasgatayadindiinraunguiiondaimsiguaiia (Skincare) 1nguilaalugissznined
2018-2023 @‘hLﬁumiﬁ@madﬁagaﬁmmawﬂﬁmmzauﬁufmqﬂi:mﬁmaamu’i%’a I@mﬁmun‘ﬁagaaamﬂu
3 ﬂ&j&l laun Non-Hypoallergenic (2018-2023), Hypoallergenic (2018-2023) Wz Hypoallergenic (2024-2025)
#nIungy Non-Hypoallergenic (2018-2023) @3'1Lﬁumiﬁ’@maﬁagamnqﬂ%%mmﬂlmgmaan@:uw'ﬁmﬁmsﬁ
1321an Non-Hypoallergenic %amamgwﬁadnm&omﬁ 2018-2023 lagfis1wausunssn 910,848 357 uaz
@T@Lﬁanmww:‘%ﬁaﬁLﬁ'm‘*ﬁ’aaﬁ'uwamﬁmm‘luﬂmﬂg}uaﬂmﬁmm‘? (Skincare) YT mﬂﬁf’uﬁw‘mﬁumsqmﬁaﬂ
iaym‘hmu 20,326 357 a1 Flunsinuazaasenluas lagsiwiuainanfeindanumunzaa
raluduUsinm anunanatgaitan wazAuaNgazastoyaluudaz a9l Fogonaliluiaasunsn
L%ﬁuiu%uma\immmw“lﬁaﬂ'wmauﬂguLLawmnmwﬁd%‘u vadl VlﬁmaaﬂmL@aﬁ’umﬁagaﬁﬁmmﬂ
wanen9in a9ue 4,500 337 luauds 20,326 $3 uar wuuwaliufiTaiawin Lﬁ'aﬂ%mmﬁagmﬁlwﬁu Tuiaa
mmmL%yuil,l,a:lﬂﬂﬁ]ﬁﬂwmwa\‘immmﬁmnﬁaﬂam%'fnvl,ﬁaﬁﬁu Tagsaneediaduls=ansaw 1in
Accuracy, F1 Score 1laz ROC AUC s'fial,ﬁ'u%uaai’m@imﬁaamuéwﬁuﬂ’a;&aﬁlﬂumiﬂﬂ ngy Hypoallergenic
(2018-2023) mm;m]”agaﬁumaﬁﬁﬁhmuﬁy’a'gu 195,178 3731 %aswimmnw'ﬁmﬁ'msﬁﬁszqi']Li‘flu
"Hypoallergenic" ;ﬁé}”ﬂvlﬁﬁﬂmigiuﬁmsm (Sampling) Lﬁalﬂﬁmmﬂqﬂ%gaﬁmmmuﬁ'um‘sﬁlmmm@aau
I:umei”auﬁ”'aeﬁ’uﬁum'sﬁ@mmLLa:ﬁﬁmwa:m@ﬁaHami’mflm:uu 'cnuvle‘fm“ﬁaQaﬁw%aul%muﬁwmu
14,104 33 %{lgﬂﬁmumlﬁlﬂu

“ﬂqﬂiagamaaumﬁ 17 %am‘am@wﬁaa&ﬂuaﬁwﬁwﬂ 2018-2023 uazngy Hypoallergenic (2024-
2025) lugiuva9 “qﬂﬁa;&amaauy@ﬁ 27 ldmunuihimgadiuim 3,532 397 anivlodinlni (Sephora)
%amamqwﬁwﬂ 2024-2025 I@]ﬂﬁi’@]qﬂi:mﬁlﬁalﬁﬂ%wLﬁsuﬁuq@ﬁa;&ahaam 2018-2023
3.1 uwrAamadanguansuNiaznsRaaiaiiy

Tunudsuil ldRansanduundzinnrasemiiadndnsfoniinniiaguilaalasdaana ndulng
yasnalnnisiinain1sionis deudveaniiu 4 ngulng léun (1) Allergic Contact Dermatitis (2) Irritant
Contact Dermatitis (3) Contact Urticaria ﬂﬁﬁ%mgﬁummmaﬂuw sunvhlfiAaaufis (4) Acneiform eruption
mﬂmiﬁﬂmiagmﬁlmﬁukﬂﬁmf{aLLa:mmsﬁwuﬂaﬂlu;juﬂnﬂ AlEnaasmafaSasdons wuin a1ms
Aaun@nsfianitsmansnduunaanidu ngulng I(ﬂmwia:mg'usl,myja:ﬂi:ﬂauﬁw ngueogy fiuaaafadnuni
mmsmww:Lm:'«aaéf}ammmwﬂﬁmnﬂs:aumizﬁmaaﬁuﬁnﬂ LLaxluzﬁ'aummn@ummsﬂamé’andngn
fwualdiduihoiiy (Label) dmiulFlunsduundayasiuin 7 337 ldun Redness, Itch, Rash, Bumps,
Swelling, Hives LLas Acne I@smfejumﬂ'miasJmmﬁmmsnﬂiﬂﬂgiwﬁ'uvl,ﬁmnﬂiﬂ 1 o1 elusinaen
Lﬁaamﬂgu’%‘[nﬂvlﬁ%'ummsﬁ@ﬂﬂamaﬁwﬁfmmyﬁnwm:w%amﬁu L% 81NNTRILAIITINALDINTAY HID
Auuazannsuiafiieduluadoiu aaiu ieliidnlannudenlsssznitmaiinenmiuaznsinnua

thefiniy Meazisevaudazndulngjuazingualunisdanguainsdasisldatueiad
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3.1.1 n@:a\lmmsuﬁ'ﬁtﬁmﬁ'mﬁn Allergic Wa¢ Irritant Contact 81013uANIAIMTIALARINMS
fudaniniusilasass munInduunldiusesngulsananlunisnisunnd ldun Allergic Contact Dermatitis
(ACD) uae Irritant Contact Dermatitis (ICD) ﬁdﬁ&dﬂ@:&lﬁ Wunzfawtsdnisufiiiaannssudasisiad
Tag ACD fatdunsuniiuriase S'fiaLﬁ(ﬂmﬂmmauauawadizuugﬁ@jwﬁuﬁﬁ@ Type IV (Delayed-type
hypersensitivity)I@m’wmmﬁaqﬁmsé’uﬁaﬁuaﬁﬁagﬁuﬁmﬁau 39azifinansuiiifoduiatn sau Iritant
Contact Dermatitis (ICD) ﬁf’uhﬂ@ﬁﬁ@mngﬁﬁuﬁu eI wHaaINNIFNARRITIZADLAadagsdaLilaInSe
Juusuhansinzilesiuionis LLazﬂizéunmié'ﬂLauluszﬁuﬁaﬂﬁd%uuaﬂ ¥ 5 81m13%l Redness, Itch,
Rash, Bumps ua Swelling tiluamsfimansanylenalu ACD uaz ICD asslsfias Tunmemsunng a1ms
wisndt iaifiaduluusunaes ACD arfiaindumsuifansisednitaian vmedilu 1ICD udanmsnnauanana
afuARITU NIk osnEmefigRusiunsRudanAnduefiguiu ICD Sefalanudan Tunulersiuas
msgnianguauguielasiasdfisenlifedsesed Adansaclndifsanisun udazlailsmsuilasust

3.1.2 n13597uwn “Hives” 1wilaninnuainisianiz 810117 “Hives” W3e “aufin’ ualaslianwue
Muuenad ey “Rash” (Hw) LL@il%ﬂNﬂﬁLLWﬂﬁ%’@Lﬂuﬂaq'ummiﬁLmﬂ@mﬁ’ﬂﬂﬂém%a Tasaufs I0a
lumjm Contact Urticaria %aﬂuﬂﬁﬁ%mqmﬁmﬁﬂﬁ 1 (Type | hypersensitivity) é‘nwmzwiuﬁatﬂuﬁ'ukammo
Afaduagnadounaunalnnsiiaaufis (Hives) lagiinainmnasansiaandu(histamine) uazansdonans
msniauan 9 deralormaindnnguetnmaa mUluvlajﬁuwﬁﬂé’amﬂmiﬁuﬁaﬁumsﬁagﬁuﬁﬁa
mim:vfjuimmu ﬂavl,ﬂmm“ﬁ@juﬁ'wf:u@ﬂ@hdmﬂﬁuﬁmﬁdé’maumnmmﬂ’é’uﬁa (Allergic Contact
Dermatitis) ‘ﬁdLﬂuﬂﬁﬁ%ﬂ’mﬂﬁLLﬁ“ﬁﬁ@ﬁ 4 (Type IV hypersensitivity) fdasandianszuanmsirsanaladess
ﬁanﬁuﬁﬁau%ﬁ’] waz 81M139:UIINYTINIININ (Marwa et al., 2025) Goiunsu “Hives” 13luile iy
(Label) LAnafiL “Rash” anagsnalinissuunaimszasluasiiannuasiamaon uaz ldsaansnseion
mmLmﬂ@hwaaﬂa”lﬂmas:uugﬁ@‘juﬁuﬁlﬁmﬁaﬂﬁaﬂwagnﬁaamwé’nmmwnaT N13uen “Hives’aanidn
ﬂa;wmmsmww:’fiaﬁmma‘iuﬂmﬁalﬂmL@aﬁmmn,l,sjuﬂ’l LAZFOANRBINUBIAAININIINITUWNE
(Vethachalam & Persaud, 2021)

3.1.3 n13597uwn “Acne” (uihafmiuamsanis oM ILRMIRIWIITI e NMIFURERE A I
lasass swnanduunldidusasnguliananlunisnisuwnd ldud Allergic Contact Dermatitis (ACD) uaz
Irritant Contact Dermatitis (ICD) S2UT8LAQUANNINNIADUAUDIVBIHINIY AOFIIFUNFINNAIBUDN
lunsassnutnu & (Acne) %amammwwﬁ@a%ﬂumju Acneiform eruptions liiifigaTasiumInauanainig
Qﬁﬁwﬁuuuuuﬁé’uﬁﬂmma vwia msrzansiasanasmenenludnsmetfieanu ACDICD @itk Mg
fhainy “Acne” lasiawizsdianudniu Lﬁa’LﬁT&Jmemimﬁmunvlﬁau’wLLaJ'uz‘mmdwﬂﬁﬁ%mnﬁLLﬁ
NIDITALLABIIINFIRUNT NUMTLAART WA “Breakout” 3o “Triggered acne” ﬁ]:ﬂsﬁﬂgﬂam%ﬂu’%’ia

anguilae wdlumimaunwndtaidudunguliafomits waz ldawnindaaglunduiduaiu ACD
“3a ICD & @T@ﬂm@;wamaﬂavl,ﬂmnﬁﬂbﬂf: 133U BNR2 (Acne) aanidwilnaiinu (label) wane19nan
‘fﬁaLﬂuLmeaﬁgﬂﬁaaLLa:aa@ﬂﬁaaﬁ'ﬂ%ﬁ'ﬂmia‘i']LL%ﬂIiﬂﬂ’mﬂ’mﬁa daliluaamunsnazianniziind u
THMUUWINININTUNNE L6
3.2 nszuwmilansidmddguazuSuniemsaieihamiusaluad

Welszuunseiethomiudalud (Auto Labeling) Sanuinidefiaus: sansnaeriaunazainis
LLﬁmuﬁﬂﬁnm%ﬂm}”ammmaa;ju'%lnﬂ lddninnsaanuuunIzuInnIIgIIIaI&1aY (Keywords)
Tag3eedraumsiiesnss uduaaniidaian Buduwanmsianudilaviunuesdannuiiieieluauds

MINTIFRUMAATY (Keywords) deunaidayaniiigaie
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& 1 aa ¥ o aa ' a o (3 . )
3.21 2BABWILINDIWINIIAILYAWLDIDIWIW 300 321 mnﬂquwammm Non-Hypoallergenic 1%%’3\‘]

1) 2018-2023 lasAaldansIINNansmenIINANINIaINTRAUNANIRIRIIBENITALIY Lﬁaﬁnmgﬂuuumm

Auslaaldlumsuaaiannsuw T3 dud1as9aq fuaas nIodantanuninuaniy luusunvesmsts

2

a o &

' o 1 A2 Aa A ' °
NAGN TN LTW A1 “Broke out”, “Turns red”, #38 “Itchy”, “Bumps” FITUANETITNTA NUANAIINAING
NSUANSLADFULTI NN1TE1UIIIN8ARLEY Luaneoehi1uldRINITD FINARNYULANIZVDINITITN B be
' o A a o o A A = A LA o o %
WRZ RINITDUENLYLIZTHINANLIAIaINITFI nudnanalFludaySousania liineadasnunisuw la
qg: > :: v aa v L2 3 o o a P ' a
3.2.2 IWADWADIRAIINTIN LA BIWIIIAIWAILDY (Manual) ziugtuuuuasi A AT NuAnNA19AL
aauu n1duadndrdwd Aneadasnundsdeyaiduieddgisnunindsdald laslddnmsain
A Ao a A & v PN o R & & A A A v & .
MIFNTATINT INUIFLINLANUTOURINGS i';uml,';uvl,sn@]qmmwwmana"l@ LI LIRS LAY (Healthline),
JuLdud (WebMD), waz 1l ad%n (Mayo Clinic) T485UN8ANBMUEEINTHALNE INVBIBNMTUANAAIINAANEY
LT A, aNA Y uaz §231ntATedda9 e ldddmdgannigasunas Aa 90339415939 uaz Ui
Lmdaﬁagaﬁmmmﬁwﬁﬂﬁ 9L AUAWNNIATIVFOL ALV I URAMANAY @283TMaT9UTunow 3 55
durt (1) n3l#35 Frequency Word gnitanliuiiasiwau 910,848 397 twagirdnlaUnngussngaluyiunm
maumiw‘lﬂﬁammiﬁﬂﬂﬂamac‘imﬁfd iﬁﬁiﬁﬁa;&amwnuﬁ’ﬁ@mu’j'}ﬁw%'wju’ﬂnﬂﬁ‘svlﬂ flafadAnInan
a U { U vV a U A é o Y Ao o Aaa {
foyldiladaInsuIIEIEaINITURASI (2) N335 TF-IDF TagnihanlEiuiindiuan 910,848 711 iWauen
& Muadazlivsingdes LL@iﬁm’mLaWW:LmzmLLazlﬁ*‘fJ’aHaL%aﬁﬂlmzﬁﬁ%ﬁzmqﬂﬂa FntulAdunudLTn
A Y 9 1o o A o @ o a Ao o
“welts”, “flare-up” Teualazldlsdman ualarusunusnuainsunluursuiunidan (3) nsldlulaa
FastText laga1A8aNuaINIT0lN1IHIANNRNIBVDIRILaNITIAN L N&LAL V098111l T9 semantic
\Nam“NauDaIfn” 1% itch, rash 138 swelling waz ladfindoiulugunudig g uiu “itching”, “reddened”,
“broke out” W3 “swelled” funaniiinaglusuiundiu duaas winadnaziaunsldaislunmsruma
INMFIATIZRNIRNA WUIIAIN LAINNNIRINAT FANUFANSBINUAIANTIINNLASINIINITUNNE
d' dl' =) v v v & = dl' 1 d' v Aa v Aa J o vV & [
nireliald sevipuliiAutsnnudanlosznivmmnnguilnaliats Seaansnianlfidunngwlunsdam
sruymsaathamnuuuuealul@ (Auto Label) ATALARN LRZRAAARBINUUIUNNITIEINUITI INazidoauad

'
3 o a a

fMaaynlasnsusuunaimsuing 7 hemnu usesliluanseh 2

a1797 2 ddaynaruanlslunisduneinmsunng 7 thefnulunuias

thanny (Label) Ard1an (Keyword) UARINN

Itch itch Mayo Clinic, 2024; Cleveland
itching Clinic, 2022; Ryoo et al., 2022;

itchy Zeidler & Yosipovitch, 2018

itchiness

itchin

skin itch

itchy skin

prurigo

pruritic

pruritus

scratchiness

scratchy
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M7N 2 Msegnsnuenlslunsdunainsuing 7 thefmnulwnuids (de)

ilan1ny (Label)

[

ANd1A7Y (Keyword)

1 ‘:'
LLHRAINNN

Rash

rash

rashy

rashes

rashi

heat rash

raised rash

eczema

exanthem

maculopapular

NHS, 2024; Health Service
Executive, 2023; Gordon, 2025;
Hecht, 2019

Swelling

swelling

swollen

Swell

swelled

ever-swelling

upswell

Bloat

bulging

Puffy

puffiness

puffed

angioedema

edema

edematous

Tumefaction

Galli et al., 2008; National Library
of Medicine, 2024; Kahn, 2019;
Kaplan, 2008

Redness

red

redness

reddening

reddish

reddens

turned red

turns red

bright red

blotchy

blotches

blotchiness

flushing

Bolognia et al., 2017; Kandola,
2024; Krouse, 2025; Rajpar,
2023; Ngan, 2016; Neutrogena,
2023




MITNITTVUENTFUNAGIHTIND (JISB) T 12 aiuh 1 108w unman - Iguisw 2569 i 135

7N 2 Msegnanuenlslunsdunainmsuing 7 thefmnuluwnuids (de)

ihaniny (Label) ﬁ']ﬁ']ﬁty (Keyword) l,méa‘ﬁ'&l’l
Redness flushed Bolognia et al., 2017; Kandola,
tiny red 2024; Krouse, 2025; Rajpar,
erythema 2023; Ngan, 2016; Neutrogena,
erythematous 2023
erythroderma

irritated red

Bump bump Oakley, 2015; Cherney, 2019;
bumps NHS, 2025; Wyndly Care Team,
bumpy 2025

raised bumps

tiny bump

blisters

bullous

blistery

pustulosis

Acne acne Zaenglein et al., 2016; Thiboutot
acneiform & Gollnick, 2009; Tan & Bhate,
breakout 2015; Del Rosso, 2007; Gollnick

break out & Zouboulis, 2014; Mitchell et al.,

nodule 2022

zit

pimple

pimples

whitehead

blackhead

comedone

comedogenic

papule

pustule

cystic

cystic acne

chloracne

triggered acne
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7N 2 Msegnanuenlslunsdunainmsuing 7 thefmnuluwnuids (de)

ihaniny (Label) ﬁ']ﬁ']ﬁty (Keyword) URAINN
Hive hive Zuberbier et al., 2022;
hives American Academy of
welts Dermatology Association, 2024;
weals Fok et al., 2021
wheals

3.3 Myranuazaiauazulasioya

3.3.1 Data Profiling (msé’n’mua:"?mezﬁ’ﬁ'agmﬁ”aaﬁ%) dufiunisdnaansmzuasdaya
Twdasdu noludaSunm itu 5113433 anueieisvesdening minasassdmddn sty
oI IuNuazliBIgmnIn Lo miqkméﬂuﬁamwmﬁam’maauﬁﬂ&imm:au fEULad nIo Tanau
AlaiAeatas (Lawton, 2024)
3.3.2 Data Cleaning (M3711A23#8za10T044) ﬂi:mumsﬁtaaiuLﬁumiﬂ%'uﬂ'mmmwmaﬁaga%’i';Lﬁaaﬂ
Jyniflenasenansznudaaituauisalunissouizesluias TaufiTunaudonfiaray ledun
(1) mﬁ@mﬁagaﬁmmmﬂ (Missing Data Handling) @529 uaz sanm3nudiafilufidaanuiilann wie
Faaufiiudning ) msauﬂaaa%ﬁsﬁau (Deduplication) @‘hLﬁumimmaauLLa:au%%ﬁﬂﬁng]sg’]%auﬁ'u
(3) miaué'zyzy’]msumuﬂ%aiagaﬁvl,;iﬁuﬂu (Noise Reduction) fsnasddsznauilidasnisaanain
FoanuT3n 1 3103, URL, Taanulawan wie sruvesiiamdlifisidestulszaumssinslendasmet
lasass (4) mvihlddaanuiduu1asgin (Text Normalization) Uugdunnvasdaanuliiianusenadanu
s Myudastaanunsnundudafuwian (Lowercasing) ez anamanfisnsiiansmutludfiaznaiaagng

TARUANENNTON b Lﬁalﬁ“TwL@aﬂi:uaawaﬁWLamﬁ'uiugﬂuumﬁmﬁ'u (Aliero et al., 2023) AILFAINTNN

1 UaznIWn 2 LLam%é'amnﬁﬁ']mmazm@ﬂ”ayja

© !pip install pandas

import pandas as pd
import re

df = pd.read_csv("review_hypoallergenic_2018-2025.csv", encoding="latin-1")

if ‘oéreview’ in df.columns:
df.rename(columns={"T={review': 'review'}, inplace=True)

def clean_text(text):

if pd.isnull{text):
return ™"

text = text.lower()

text = re.sub(r'<.*?=", ", text)

emoji_pattern = re.compile{
e
u"\UOD01F600-\UD001FG4F" # emoticons
u"\U0001F300-\UDOO1FSFF" # symbols & pictographs
u"\UDDO1F680-\UO001F6FF" # transport & map symbols
u™\UOD01F1EO-\UOOO1F1FF" # flags
"1+", flags=re.UNICODE)

text = emoji_pattern.sub(r", text)

text = re.sub(r'[~n-wa-za-Z0-9\s]', ", text)

text = re.sub(r'\s+', ' ', text).strip()

return text

df]'clean_review'] = df{'review'].astype(str).apply(clean_text)
dff['review', "cdean_review']].to_csv("cleaned42366review.csv", index=False)

AN 1 ﬂizmumsﬁm’nuazamﬁagaﬁamm’%%wﬁmﬁmﬂa‘[ﬂuaamamﬁﬂ
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year review

2018  no for me i wanted to love this cream but it gave me a terrible breakout on my entire face and i notice that th
2018  loved the idea of the ingredients but tried this out after receiving a free sample to test with my usage of de bi
2018  idont ever write reviews but this cream made my face breakout so bad in a way | have never experienced im
2018  this product did little to nothing for me i have combination skin oily tzone dry ozone after using this product i+
2018  iwas initially so excited about this product when i received it as a sample it was extremely hydrating and kep
2018  this product made my skin worst i dont think the suited me very well i have a combination skin and it made m
2018  beautiful consistency unfortunately not meant for sensitive or acneprone skin just with two days of using this
9 2018  my skin is very smooth with the occasional pimple about once every couple months i wanted to clear up slight
10 2018  sadly this made me breakout small bumps not exactly acnelike but a definite breakoutbeautiful bottle but not
11 2018  dont purchase this sunscreen just dont used for only two days and made me breakout with little white bumps
12 2018  made me break out in both full fledged pimples as well as tiny under the skin bumps on both of my cheekbon:
13 2018 i picked this cleanser because it isnt drying and gives slight exfoliation at first it worked well with my combine
14 2018  iwanted to love this product because ive heard so many good things about this brand i have oilycombo skin a
15 2018  after three weeks of using the product i developed bumps on my forehead and side of my chin they were stub
16 2018  made me breakout with tiny bumps all over really wanted to like it since i heard such good things though

17 2018 i purchased this to introduce some peptides into my morning skincare routine as my pm moisturizer has pepti

W~ W =

MWD 2 %é’amnﬁﬁwmwa:mwﬁaga

3.3.3 Data Labeling (n13@ailnaiinudaya) iaga%"“n'ﬁmumsﬁwmma:mﬂ azgnihandaihe
AnuermsuiiitelFlunsiinluies Tasldrnan1seudofia (Manual Labeling) §1% 50 300 339050 was
MIGARINULLEALUNA (Auto Labeling) deinaiia SpaCy + Snorkel Lﬁa%’ﬂmjmmmﬂlﬂ? fhemnu leud
Itch, Rash, Swelling, Redness, Acne, Hives uaz Bumps S9flansasiilumasrunnissinnuuunansiheiiny

(Multi-label Classification)

year review acne redness itch rash bump swelling hive

2018  no for me i wanted to love this cream but it gan ~ TRUE FALSE FALSE FALSE TRUE FALSE FALSE
2018  loved the idea of the ingredients but tried thisc  TRUE FALSE FALSE FALSE TRUE FALSE FALSE
2018 i dont ever write reviews but this cream made 1 TRUE FALSE FALSE FALSE TRUE FALSE FALSE
2018  this product did little to nothing for me i have «  TRUE FALSE FALSE FALSE TRUE FALSE FALSE
2018 i was initially so excited about this product whe TRUE FALSE FALSE FALSE TRUE FALSE FALSE
2018  this product made my skin worst i dont thinkth ~ TRUE FALSE FALSE FALSE TRUE FALSE FALSE
2018  beautiful consistency unfortunately not meant f  TRUE FALSE FALSE FALSE TRUE FALSE FALSE
2018  my skin is very smooth with the occasional pim  TRUE FALSE FALSE FALSE TRUE FALSE FALSE
2018  sadly this made me breakout small bumps not ¢  TRUE FALSE FALSE FALSE TRUE FALSE FALSE
2018  dont purchase this sunscreen just dont used for  TRUE FALSE FALSE FALSE TRUE FALSE FALSE
2018  made me break out in both full fledged pimples  TRUE FALSE FALSE FALSE TRUE FALSE FALSE
2018 i picked this cleanser because it isnt drying and TRUE FALSE FALSE FALSE TRUE FALSE FALSE
2018 i wanted to love this product because ive heard TRUE FALSE FALSE FALSE TRUE FALSE FALSE
2018  after three weeks of using the product i develo; TRUE FALSE FALSE FALSE TRUE FALSE FALSE
2018  made me breakout with tiny bumps all over rea TRUE FALSE FALSE FALSE TRUE FALSE FALSE
2018 i purchased this to introduce some peptides intt - TRUE FALSE FALSE FALSE TRUE FALSE FALSE
2018  gave me milia tiny pimple bumps all around my  TRUE FALSE FALSE FALSE TRUE FALSE FALSE
2018 i was very excited about this product and since  TRUE FALSE FALSE FALSE TRUE FALSE FALSE
2018  so i wanted to love this i really thought it woulc  TRUE FALSE FALSE FALSE TRUE FALSE FALSE
2018  ive been using this product for about a montha TRUE FALSE FALSE FALSE TRUE FALSE FALSE

dl a o s v
NWN 3 ﬂ']i@]@]‘ﬂ’]ilﬂ’]ﬂ‘]_lﬂaﬂﬂ

3.4 ﬁa%ﬁ'mmmg’m iaaznanaNumininardszAnsnmasslaaaluusunzasnissiuwnains
unnaanaiiwesduilne lnsfinsanaseuaaalunaiaiia Gt

3.4.1 Accuracy Lﬂuﬁaﬂﬁfﬂﬁi‘*ﬁﬂs:Lﬁumwgﬂﬁaﬂﬂmawaﬂuma lasRansanduiudaninu
ﬁy'wwmﬁiwmammsnfﬁ’]LLun"L@TgﬂGTaaLﬁﬂuﬁuﬁwmuﬁammﬁy’am mﬁlwg@ﬂ”aga N8R0 ANFINITOVD
Tuaslumssusndannunsfinaasenmsuiuas lsinansamsuildagnousing (Sokolova & Lapalme, 2009)

3.4.2 Precision é’a%ﬁ'@ﬁLﬁummLszus‘iﬂumzﬁﬁIumm:q*ﬂ’amw’%%ﬁﬂ LEAIDINITUA Na2fe
Tudaanaiilamarweindonmaud Fawwrilefdudasnafidermuiass 9 @i’m’nmu&iuﬁwﬁgmam
feanuainnsavadluiaalunisaadafianaralunssiuundaanudndldnansdudaanunaasainisuw

saduisdagluniunvesnuiseiinuiuanugndeszeinisasiadvernisunlasaniz (Sokolova &
Lapalme, 2009)
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3.4.3 Recall 13 3afiniusaenumansavasluiaalwnsdumd ammﬁLLammmsLLﬁﬁgmmlumi oug
ndfe luaasanInaesudeniuiiiidenisuildasudnandeniiosle drdiaifanuddn
luvSunvesnuise Lﬁadﬁnﬂﬁaamﬂﬂumam&mm:qﬁammﬁa:ﬁaummmwwlﬁaamﬂiamqu uazliwana
°iTammﬁwﬁtyﬁ'Lﬁmiadﬁ'uﬂtymmmmﬁmnwamﬁmﬁ (Sokolova & Lapalme, 2009)

3.4.4F1-Score ﬁa%ﬁ'@ﬁa‘gﬂmmmmm‘naﬂwmaluudmaaﬁy’\ammu&iuﬂw (Precision) UAZAUATALIARA
(Recall) El.ﬁag'lu@i’mamﬁm's ﬁ‘fmmmzaua%m%'uﬂtgmmsf{hLLuﬂ‘ﬁ'ﬁ"ﬁaga%mﬂﬁmﬁﬁﬁuuazﬁ&@mmmmju
ﬁaya‘ﬁ'vlajam;a 1 lunsdivasawdsnit nsld F1-Score °1hUazﬁaumwnwaﬂuma'j’lﬁmmau@aﬁgﬂu
ﬂ’]ifﬁ’]LLuﬂﬁaﬂ’l’]&leﬁQﬂﬁadLLazﬂiaUﬂquﬁaﬂ"J’]N“?]ILﬁIUﬁﬁadﬁua’]ﬂ’]iLLﬁﬁ’;\‘lV\N@]vLﬁaLﬁﬂﬂ@] (Sokolova &
Lapalme, 2009)

4. #aN13398 uazandsgua
4.1 nM3Uszfinkalauag

Tunsisoit A lddsziliudszaninwsesluaaiiia AlaSUNUSULEY (Fine-tuned) §195197%
ﬁ1°'1LLuﬂa'lﬂ'liLLﬁmmTamw%’iaQ”U’%Im Hu AU anEnwionaae 7 Ussan %oﬂiamquﬁv’amwmmm
lunsGeuiaaslueauazanuuaiudrlumduunamslaadnagneas leud

411 Uszindsz@ns mwvashuaaiisn ugesns9d 3 ugesnamIdsadwlseansmwuesluaadise
ﬁgnﬂ%’uum (Fine-tuned) §1%5191 U UBNa1NTURINNT8a6332 TagfRansananndrdianan 5 Uszinn
lawn Training Loss, Validation Loss, F1-score, ROC AUC, Las Accuracy luudazsauni1iin (Epoch)
JINTIEW 5 T0U S‘fidLﬂu@hﬁﬁwlﬁumﬁme:ﬁwqamiwaﬁm@aL%ﬂuj?t,%ﬁﬂwaﬂﬁﬁlﬂuam’lmﬁuﬁa
wWalmsaslueaninnudaian lagdn Training Loss a@mammmﬁaﬂunﬂ Epoch NENISUEH 0.057200
T4 Epoch i 1 1wiaLites 0.0076 lu Epoch 1 5 %m:ﬁamﬂm@ammmﬁnuﬁmnﬁaHm;@?lﬂvl@?azhdﬁ
UTERNTA N uay awﬁaﬁ@wmﬂmmlumﬂnaq"lﬁashwimﬁaa Snmssuaasliifiuisanusansavasluies
1%mﬁu3ﬂuuumaammﬁLﬁmﬁaaﬁummmﬁa’mu’%umaqﬁammvlﬁaﬁru \esnwnsaumstnfiuannin
&3V Validation Loss ﬁ'fmLﬂué’a%’f@mmmmmmaahlL@]asl,un'ﬁﬂiuﬁuﬁagaslmiﬁvlsjmmﬁumﬁau WU
ﬁiwagius:ﬁuﬁﬁy’aLL@iﬁNLLiﬂmaamsﬂnIﬂﬂa@maﬁnﬂ 0.038464 11 Epoch 71 1 mayj‘ﬁ' 0.023343 s Epoch 71 3
ez ARl Epoch # 4-5 fitlszu1mh 0.0263-0.0265 %aﬁjq%'jﬂumaﬂwwﬁ']gim’s:’ﬁ'saﬁmiﬁsuﬁl,ﬁuL@;J
LinalfiAan1siUasuuiasvainadns (Leaming saturation)na sl f sy rmeslaiaflad(overfitting)
%m:ﬁauﬁammmﬁm“ummzmuﬂmﬁ'ﬂuj’luﬁm F1-score @9asrianilinnusmaninvasluiaalnnssiuun
aﬁﬂﬁiLLWwLﬁaﬂ?dLL&i%ﬁﬁLLﬂ:ﬁﬁJ@]‘aizﬁj’N Precision 71 Recall wundum liuiinduwanadaiios lasSudui
0.978870 s Epoch 71 1 Lm:;j\izg@"?'i 0.986516 lus Epoch 71 5 waadliiAwih luaamansnFouduunvesdi
wssusunlutaenufisziananmsuilea LL;(T’«J:ﬁmmmguLﬂ%aﬂ%amﬂﬁmmﬁ%mﬂﬂmmmﬂ;&’uﬂnﬂluﬁm
ROC AUC @33anusuisnvaslataslunsugnugzseninitannafidennisunivdonnunaly wodne
Fonafinduetedatiioatune Taaiduan 0.982496 lu Epoch 7 1 'luds 0.990086 1w Epoch 7 5 uaaslw
LVARIN T,umaﬁm’s’mmmsnlun’m‘hLLuﬂﬂa;uﬁa%JavL@TamaLL&ius‘imaﬂuamwLn@é'faw?i"l,mmuaumq
MBITITUTIA §1%MIUAT Accuracy Faugasfisanuuinirlagsinvasluias wuiniuaniouas 95.75
T Epoch 71 1 ld8e¥anaz 97.39 Tu Epoch 71 5 szviaufisnnumusnvadluealunsrinonaldadnigndas

é‘ [ v v dl IHI v 0/ vl
mnmumummmaumiﬁlﬂ {3 ﬁ’]&l’ﬁﬂLﬂlﬁl‘ﬂiﬂ‘ix‘]ﬁ‘i’h‘]ﬂ’]‘iﬂ’]ﬂmil’J“lléNﬂUéJ’]ﬂ’]iLLWwLﬂﬂ
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@ s 6 =] ) v & ' A e al' '
lasayud? waawfainnszuaunstinluiaalutag 5 Epoch uaasliiiuinluiaaiifa Aniunis
ﬂ%’uLL@idmmmL’%fﬂujjl,l,a:i‘imuna'm'lil,t,ﬁﬁnnﬁaﬂ'nu%"nmaa;Eu'ﬂnﬂvlﬁasmﬁﬂi:aﬂ%mw NIIUAUAIY

hane @uaN N’ﬁﬂl%ﬂ’]ﬂmﬂ WEZ WRSAMULEDTY aamsﬁuuj’[uu‘%um I ENRAINNAY

797 3 WanTUIzLAnlNes

Epoch Training Loss Validation Loss F1 ROC AUC Accuracy
1 0.057200 0.038464 0.978870 0.982496 0.957452
2 0.037600 0.026156 0.983974 0.987392 0.967536
3 0.019400 0.023343 0.985323 0.989523 0.971471
4 0.008200 0.026333 0.986230 0.989669 0.972946
5 0.007600 0.026509 0.986516 0.990086 0.973930

4.2 msszandislananudaya3ialaluaaladin (Hypoallergenic)

4.2.1 wan1suwnayail 2018-2023 §idnldiluaariiuienunlddszondleny 33ves
duilnaniivladialn (Sephora) z%m%'uwamﬁ'mﬂﬁizqdnﬂu “Hypoallergenic” f“ﬁamauﬂqﬁ%ﬂumaﬂ
2018-2023 HIWNA 14,104 T37 1MNMTUT=UIANANLNTTIEWIN 2,780 FIfiilTannutedaaansun Aa
Hudouas 19.71 18939 anua §1u33280 11,324 '%'%leiﬂﬁﬂg]&'nwmz“ﬁammﬁéaﬁammmﬁ NN 4
WEAIFAEIUYBID M IWA ARz aztRn a3 e Tuw ﬁgnndnﬁaﬁmnwmnﬁmﬂ Tasfimaasuudailu
srduauivandazanmsluamadfane luidl 2018 mmiﬁwuﬂaﬂﬁq@ﬁa Acne lapilgaaiuioay 25.4
AN redness No8Az 23.0 WAz itch NYa8as 20.6 UM=7o1MT rash, bump, swelling Waz hive dsnglu
sedufidnnin Tagtamne hive Aiwuifinsdasas 2.8 1vinsin Tudl 2019 wsf acne azdanainoMInanANLLIN
ﬁq@ﬁ%aﬂa: 23.6 UG redness ua itch [T wiludouas 24.1 uazosas 22.6 audey Tassiuasyionliifiu

= v niai v A s s
A liuanuanlndldusnuaasznnanmnan

Allergic Symptoms by Year (2018-2023)

Symptom
20% a0 26% asn 0% R - acne
asw aen asn ao% —redness
= itch
98% BE% B4 Ba% - rash
s6% bump
swelling
a0 e hive

60

Percentage

20

2019 2020 2021 2022
Year

J’]’]W“?i 4 UROIRAFINTDIDNNIUN T 2018-2023

TunWIINea0a%79T) 2018-2023 8115 Acne uamanwuleshga 389890778 Redness Waz Itch
I@Uﬁ'ﬂa’mnQuﬁﬂiadﬁﬂshmmﬁ‘uﬂiﬁaﬂa: 60 2898 IWANIRNANATITNLINNTIY HARWTALFAILALAWIN

a o ea & . o ' A a [ VoA ¥ ° s A
NRANWTINLT 1 Hypoallergenic LWUIZNIWNITBNLULNILNDNILNINE LL@]UG&JEﬂ‘ﬁd’l%ﬂ’]%ﬁ%ﬁ%dﬂﬂizﬁﬂﬂﬁﬂ’ﬁ
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a a o v a o & | v Aa A o 2 A A Ao
AAUNARRINTLITHRAA UMWLINTODRE 76.25 28I3INATIINUBINTUANNE I DINLIRTIoINT Ve NSenas
17.7 3218298173 WRzRNEITRAY 6.05 LNHWNNEIIDIBINITUINAIN §8I8INNT FARIUAINANIT MALAWE 9
é’ﬂﬁm:mﬁujuazﬁmmmmsmaa;Eu‘ﬂnﬂﬁﬁ'ﬂﬁlzﬁamimu‘%ﬁﬂué'ﬂwmzﬁﬁLWﬂ:Lﬁ]’]:ﬁmLLa:"l,xisﬁ'wEau
4.2.2 Namsﬁ'umnifaga?] 2024-2025 31NN EAIINATOYANINUG 3,532 3379 wunluduanii
{ . . = i a & { &
612 AMWIINVBIaNIINATIANUTWT29T) 2024-2025 Wi “Acne” Lﬂummsﬁm@mumﬂﬁqﬂiumaao‘ﬂ
A & Yo o A o A A o )
309893178 “Redness’ ka2 “Itch” TI81N1INIRINHAIUREYOWIING FNNITAOUFWDIVDIRINTINLNLIToIND
MI9AGUIBIFYNTN MIaNLaY WisUJismndamuaiiunezie wizduniadusindunmszyihmansdniy
AAININBAAN HanaINTh G 1eLATIZHAN B ALY 8INITULRAIDBNVBIATN TN LLLBIUTI D WU 1UI%
Aa A a & o Aa A o & ' 2 A & o . &
583 331 wIafaLdulszunmsasas 95.25 28433NATIVNLAINILANIANA NEIDILNLIRIBIDTMITENLYINTY
Aaa o Aa A & o | =2 % o o P Aa
YNNI IUIN 28 337 AartdudszunmSasaz 4.58 NA1INIOINTWNREIUITTLANWINNY wazHtNes 1 537
A v 1 3 d' 1 = 9/3; 1 ,3’ a 6:3/ 2 s v d'
#IaU Tz TBUAY 0.16 YNWUANAIDINNITUNAILAFNUTIANTN I HAANTHROAANDINUBWI ITNNLAE
' o & A e = a o a o o Aa . o
wusiowntn® lagdliiduin nseausuosrasianiidendnnmeilallaaladdin (Hypoallergenic) inisng
AN YU NNIZIINZAILULBINTAEY WINNTINITAAIMIRAINRINLNTDNNY AINTNA 5

Allergic Symptoms by Year (2024-2025)
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Stacked Bar Chart of Allergy vs No Allergy by Year (2018-2025)
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