COVPUTER- Al DED DI AGNCSTI C SYSTEMS AND METHODS FOR DETERM NI NG SKI N
COVPCSI TI ONS BASED ON TRADI TI ONAL CHI NESE MEDI CI NAL (TCM PRI NCI PLES
CROSS- REREBBNGH43D8 RELATED APPLI CATI ONS 5Thi s appl i cati eocTalSaiwoms@nd ority
fromU S. Provisional Patent Application No. 61/248,503, filed Cctober 5,
2009. FIELD OF THE | NVENTI ON The present invention relates to

conput er - ai ded qE | 0 ﬁ@gg the skin
conposition of a(ég e Medi ci na
&&gg i nterest in

(TCM principles. B

t he cosnetic indust

pl ant -derived material s that nay be applled toplcally to t he skln to

provi de anti-acne, anti-oil, an i-cellulite benefits., Plant-based
cosnetic products tha@R@ﬁ%§ﬁ€§RFW€IaB§35?@@@@”%?H§Qﬁﬁﬂawé increasingly in
demand. Active ingredients or conponents with skin care _benefits can be
obt ai néd f r om Biit #pficatioa claitps priorisy e by Riairsionss PParAppgatign Moant , such as
seeds, needles, |eaves, roots, bark, cones, stens, rhizomes, callus cells,
pr ot opl asf524%10ahlsd DsteberyaMi%yst ens, and 20neri stems, either as dried
powders or liquid extracts, which can then be incorporated into topical
conmposi ti ons. Tradi tional Chinese Medicine (hereinafter "TCM') has
been in existence for several hiqysendss Ay and is based largely on
accunul ated hunman experience in using naturally occurring plant and ani ma

extracts to ”ﬁ% k@i n?\%ﬁu@i ?eb?é%nléa’ﬁﬁ%fd%@h éoééﬁ%ﬁteml% g]]e@‘&&é {Ges 25have

gai ned S|gn|f|ca recogni ern especi y for

treat nt dé%frmclzhlr 0&1 1 aC'tOIrI}OOScl)t o?a C1 I tsel:ron ordlnce{o 'Fra& IOI’IC%hln Sr edl ents have
been known 0 have SKinoC ene??% tThousan of years, ‘and cosnetic
or skin c§%§ Blp S con#alnlng such TCM |ngred|ents are beconing nor e
popul ar. EURLS PrEfP ﬁgredlents are all natural, they are
significantly nore appealing to custonmers who are consci ous of the side
effects and adverse environnental inpacts of synthetic conpounds. However,
it is inmportant to note thBACKIBRAIASD ORTHRINPERSI@I TCM are quite
different 5fromthat of the western nedicinal sciences. For exanple, TCM

takes a holi st irgerVisgiea@intdrbi@ ilMEBRnkRAE ingsst31d dBRIdp¥&ficts RadtaiamginBlugn nal
physi ol ogi cal bal ance has to be maintained for a person to be healthy, and

al I dii seap@m-RFi@cLbisdds it BELQIpp RN BpitRAS tHfskin 1D plodMIe 8sti-a@Rtan®asih t ype
of i nbal ances manifests through an identifiable pattern of synpton1and

requires ghakildmli@berdfl. PlanlbLaf FRALR: ﬁr@ﬁuc%QEJt%ﬁﬁdn@é‘the IyRuGAL ofskid TCM
practitioner first exans an 10i ndividual patient through Vvarious

non-i nvasiy ‘?nctr&tgﬁgl'yqﬁ' BSmandNALHA NG SRRHELV éo'ﬂﬂ)oﬁé?ﬁst \@ftlpskﬁlrhé’a'?é n@8s S be

characteristics of "such patient, istening to the patient's vol ces, sensing

any chang Sbtéupe& ﬂ?&n Q ér %tenﬁre%%'t Blyvaﬁgﬁ)sr oA o%@ﬁi&&‘tr ﬂﬁ;ﬁ' Eseseecﬁseﬁéehfég 1608

patient's puls ng various questi dns Istofy and devél opnent

of the di ?%ﬁsﬁﬁlégcpgﬁggérﬂseml%e@n% ;?st QAL rpgﬁéﬁéﬁs@é%}g% atnﬁ%%ﬁaﬂwsiegﬁ s, bt 2 ated to

t he patient onditron rin

s 4, S, B S TR S SIS T,
treating var| Qus s?pgtons of the di sease and helplng to re- establlsh t he

i nt ernal 5Wf5|oﬁg8 balance of the patient. In other words, the TCM

practlce t ake an in ldu reat pen |ns ead.o

onesi ze-11t - r‘?h lozﬁ‘ﬂ%}ﬁ%ﬁ? G5, eeulﬁﬂ%nff@Pﬁi?%ﬁatrea%rneexeﬁnﬁe 825928 oduct s
cont ai nin nat Lrlnﬁ¥E$M S are nass- narketed(%& al |
CONSumers Wﬁn Werﬁmﬁﬁﬁ g ?@?ﬁﬁmﬁ?%ﬁ%WEHPgaﬁar ch of
TCM Therefore, |t wou ﬁe deS|rabIe to provi de new osnetl and skin care
product s EEHEHE Y %I}ba“ﬁd‘%l? §¥téa&fséﬂfr§attVﬁré‘%“Sé‘&f8?§FS tRESGRS Yretu bt MARRFCFeat ment
approach of TCMin inproving.the appearance and skin condltlon of specific
user s 29 25PpRepepd Slamﬁ%ﬂnb%e%gﬁlgrqn&a@& Veremrprdnesntqly foresaima of G zed
t r eat ment aEproach of TCMis that a correct diagnosis requires proper

appl i cat i BHihQpgicad egnditionp| Cerpine HCNIaRgredipnth Bavgbegn Wé%h%rﬂb‘né%%ﬂqu%ed
through trial-and-error over thousands of years and which are still not
wel | undefos thegerngy ofyears\qed carmetifor idn ease pieiluctiepniainigniugh yeMingsedients enced
TCM practitioners can master such an art of diagnosis, but it is
cost-prohibitive to enploy a TCM practitioner at each retail |ocation for
di agnosi ng patients and recomrendi ng skin care 5products appropriate for
the individual patients. Therefore, it is an object of the present
invention to provide conputer-aided di agnostic systenms and net hods for
rapidly and accurately determ ning the skin conmpositions of a specific user
accordlng to TCM pr|n0|ples and optlonally for reconnendlng skln care

o "




15Medicinal (TCM principles, said systemconprising: (1) a data entry
nodul e configured for entering into the systema clinical data set obtained
from t he wpeoiffi4gs78ser, wherein the clinical data set ceatraisesobs@bogi cal
and/ or psychol ogical information selected fromthe group consisting of age,

gender, bodily sensation, tongue color, tongue fur color, lip color, skin
20condi tion,and .conpl exi gn | ee tn, dietary habits, energy |evel,
stress | e@rg|b?cogﬂ%€1§r§|popﬁ?fne@ega@ﬁaﬁgrtﬁ%\ﬁ f%?ﬂeélllen\%/e@f? %1!9%3 - ]T&F%%res pecific user;

(2) a data pr.ocessing nodule in co nication with th ta ent nodul e,
Whbr oi nt HENGRIDY GruBRTng BT LR FaUP e R ey A AERae: ot | cal
classification process to the clinical data set so as to classify the skin
2500nposiPpﬂﬁmﬁ‘“@H@p§$E€FVW§mH§@W@@€@6rding to TCM principles; and (3) an
out put nodul e in comrunjcation with the data. processing nodul e and

confi gured forHeVes! Ayt MRPOrtaR \QRetR hebthp Basic Pratgindss of ﬁgl\g%a}uﬁ diffeieRlr  as
determ ned by the data processing nodul e. Preferably, the skin conposition
cl assi §i cEemahpt of the esteparqdiqinal sra@ecs. &'of preimpi T¢M @%esw helisticviepg Altheal ance

of the skin of the specific user or the |ack thereof The data processing
nmodul e majurpn Hodies pied badigy ithyt pretitarend phisecdosigah balinge bercto e nebtainaddpi zal  ski n
care reginents and/or ingestible skin benefit products for the skin

conposi t i pasafto by beakthwend plt digepses. are caused Hyrpng abmhesrtypes péisnbalapgrs, andgednt
invention is related to a conputer-readabl e medi um conpri sing code for

det er m ni hge phiebskiges conos thioogh of identdpbleiphiten oSympgee grddieqgres @
10Tradi ti onal Chinese Medicinal (TCM principles, such code conprising

i nstruct i partifudar seqpybtrgatmgnta fetcatr¢ctivn.claipicelln s iGN patiitomepfivcesss o a clini ca
data set obtained fromthe specific user so as to classify the skin
conpos0 t i owdivadual feecigpleough arivsearonaseeivd tachnitices, iGiging olsepingertaher ei n t he
clinical data set conprises biological and/or psychol ogical information

sel ect ed pliyeividdnal gredpricanst sich pgicaf, lisgeng gethepdtientxodiidey, ss@figainyon, t ongue

color, tongue fur color, |ip 15col or, skin condition and conpl exion, sleep
pattern, chiaagainyhdysbieits,bodieo@y of Rx@tratusd, ftifg the yatient’ ppylsd, edlingf vatiogss and
enotional well ness of the specific user. In yet another aspect, the

present i gyeidos @Bout Shelidt@t @eld d@cRpineitdd thefddkasd en@rofihBiiiptank dehes Ki N

conposi tion of a specific user according to Traditional Chinese Medicinal
(TCM pri pgdrRaBSn thEOHR HeStiB@d to2Q¢ pitic@b! Rdalth BehdRidh! balbre ddndekdigdnSPinid oM t he
specific user, which conprises biological and/or psychol ogical information

sel ected ff &@k@é&ﬁaegyw i0NIc8 bf MSa®f thaPRienDi§ BekeKingPPRIH e $ERNSAL i ON, tongue
color, tongue fur color, lip color, skin condition and conpl exion, sleep

pattern, glia@ﬁtﬁ)'hé(r \piﬂlﬂrés&dbeeﬂﬁ&gl}’of !nﬁl“ftﬁJle h&bdl G2Sedi@¥sbr tré%m@{fé}ﬁ)lus §}}n§ﬂ?ﬁﬁ§ and
enotional wellness of the specific user; ( applying a statistical
classifi OBt O PEOGRIR I B A-edbhil tng Erlterqﬁ;pgﬁﬁaagi% bhiEec P B IphliG U

: er for
classifying the I'n conposition J? e sp ic user according to TCM

et or mt nod B BB Bt DR U B LA RATRARLI b hoRlsch ARABRE} - voer =0

i nformati h can be collected through different sources. For
exanpl e, %%}ﬁéé@tggﬁﬁghbf t he bi ol ogi cal and/or psychol ogi cal information
Int hSO clini ¢ "Hlaétc%rrgrﬁf alvsilaglf)ts%nnc%ge trQ u%%%gnt%ﬁ%gsngglca{lf Io(c:cul’rlrsir? rTéM .
sel f-8val uati on as prahp?e f%y aquesti“emmai r e ccont ar m ng \Far 1 ous questi ons
related to one or nore topics selected fr t he group_.consi.sti.ng, of age,
gender, bBgIySarRyT ks in T sHEPErs ALY < TR SR EH e pac t er n,
dietary habits, energy |, stress | | ,, physical fitness, and enotiona
wet | neas. B sguart g BN sHieria o vt B e BRB & Sorih kPEE e P g rot o1y
by al |l ow the user to fill_qut the questionnaire onljne, or on site at a
retail | otatFEhPT cogfanpeT P%f@ﬁﬁé‘gft ‘r?diPBtrtﬁ?)%‘g’chﬁg‘Ffbﬁﬁérﬁ?mieWr ormation
can al so be obtained through eval uati on of the Egecific- ser by a trained
hol i stic BRPERACY Ok Bl 18 ipRoVing the apprafrnes ad kit Opditehofiecdbniistt ed 15ei t her
renotely through interactive consultation via the internet or on site at a
retai BS1 ocati dRowegh pmejor chylepesfor inppderpsnging giedrdividvadizest trgsayeih aprserick af
information can be obtained through neasurenents conducted on the specific
user by ahCM ieghaf papreccHEggnoas requires prafee apligationtof wefy cemplicsiefliTédi on process
as enployed by the present invention may enpl oy any suitable classification
techni que, such as discrimnant analysis, |ogistic regression, naive
20Bayes cl assifier, support vector machines, quadratic classifiers, neural
net wor ks, perceptrons, decision trees, Bayesian networks, hidden Markov
nodel s, and conbi nati ons thereof The statistical classification process nmay
conprise multiple classification functions, each of which is associ ated
with a specific skin conposition and is used to conpute a classification
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training sanple; (c) calculating an F ratio for each one of the group of

i ndependent variables, which is indicative of the capability of the

i ndependew0 20mwi43d78e i n di scrimnating between differentcgrusaqps/osfousers of
di fferent skin conpositions as determ ned 15by the TCM practitioner,
wherein the F ratio for a specific independent variable is calculated as

the ratio_of .hetween-qgroup, vari ance. of .such i ndependen ari abl e .over the
aver age. WPOIRIHS oI B i AR B e ARG el AHE BeHdRRt DOp iy acers shd SWHRehe oy

sel ecting the, independent riable with the |argest. F ratio; (e)

ol cul at AG R PASTSRHGR o & e hyon s Aoy aeb S diescos @y
repeating steps (d)-(e) until all independent variables having E ratios

gr eat er tﬂréﬁltgnffé @g%@%gtqré%w angft ofidpgngsise AH e ﬁ%@r%@étweé%ﬁla@%a?%d (9)
usi ng the sel ected i ndependent variables to construct the nultiple

cl assi f i cBFEiPneiacrchaall location for diagnosipg patigpts anreeprameinesifdicrent of the
present invention, each of the classification 25functions is a |linear
functidn ARIIGIgRPRIGERE R the Beridual reients. Wi xVi + W2xV2 + ... + wherein Cx
is a constant associated with a specific skin conposition V1 to V., are the
sel ect ed i ndepEiserdere. iviseh ableetsf thapiresery ipyentiongtp provgsefcpmppienpided dggnastst whi ch
corresponds with one of the selected i ndependent variables for the skin
conposi t i stemanpdd egdhdofor phidbhandgciuiatls detereinog thersinrcemppsitjanswéi ght s of t he
sel ected variables in conputing the classification score using the

respect i vepecifiqosirbtaatindie T ptihaples Qtdpaenadls pactommddobjskocives of t he

present invention will becone nore apparent fromthe ensuring description,
exanpl es, p@ddttciudnlts for DEBAINLdEDPDESERI AT ObEiDFusEHBul WNENThGMNg tdkDpRREFERRED
EVMBODI MENT THEREOF 10 | NTRODUCTI ON In TCM practices, health is

repr es@nt €dMgmaditivadrancaeh oftaiMiovat@nd Yang, which are opposing forces
i nterconnected and i nterdependent in the natural world, giving rise to each
other in turn. These two forces represent the bipolar nmanifestation of al

things in nature, and becau f j present to allow the
other to exist. A constantl§£@ﬁ¥m%$%§Fg§ﬁ§%§a§§%gﬁ%tmeen Yin and Yang
shoul d be maintai ned within the boqy qf a person. Wﬁ%ﬁ.one force is

regul arly domi HEA'HGIVERTPHE 0BE ARFCt TR REAMRUISE i eedipeof i v S eR i ecome
conprom sed, resulting in illness and, disease. Therefaore, when diagnosing a
patient, FERMBHEESHEKESEPROSHAIAL pyPICHF we asrdips Helradifpib Chieseexact nat ure
of the Yin/Yang inbal ance, and then correct it through the use of

acupuhdt uMsdichgl FEMynsieiplessaidsyeem camprivhset and |ifestyle. Once the

bal ance 20is restored in the body, so is health. Therefore, according to
the TCM pri nci pl €9 2 dptaentsk madde peydigixc dor cateripg i the prsteamclpecat flyasdtf i ed
according to the Yin-Yang bal ance or inbalance in the skin of such user.
For exanpl e, the slbrinedhposthe sneeifietsarehopee theghiyict elate|setzontping fiojagicel one of
three categories, including Yang-dom nant, bal anced, and Yi n-dom nant. For
anot her exanpl e, t had/skpsoiclRbeemepwéirmaam sfecteh&omshe gnoay cdreiseigasfeit.i ed i nto
one of five different classifications, including Yang-dom nant,

bal anced- t o- Yang, Izgahdendedily ratatineddrguocdbn fongmdiuyeelogibpolantkin - An
experienced TCM practitioner typically determ nes the Yin-Yang bal ance or

i nbal ahce of a pat icemditidoyandlesmplekiog, skap pattesn, pieysy biboty) enalgy ddvak, stedser i sti cs
of such patient, such as tongue color, tongue fur color, lip color, skin
condi tion and conpliexi, physiahfitntdsend ehketionklw¢lmess,of theapdddhd ypract i ti oner asks
vari ous questions regarding the patient's bodily sensation, 5sleep pattern,
dietary habits, @aeardgy pk@¢8ing mddusSs cordmehicatiohydihahd ddid én@ssodated enot i onal
wel | ness, the answers to which may further assist the TCM practitioner in
determ ni ng t he exaderdiyfpe deth prlcessivangdorlicdatgatd forbgdlaing & stahiaicalt he
patient is experiencing. The TCM practitioner nmay also listen to the
patience's voices, cheOHEMIn PRYess AN Eliicul the s@ad bewlclassifgark dkym odor  or
tenperature, feeling the patient's pulse, and gather any other information
related to the 10pabmgiitich JTeR! shitisondi 4deoRinshs PeghpiiRpIdsnHAS ve

techni ques, which will be taken into consideration for diagnosis. For
exanpl e, the bal anced skin conposition is typically characterized by
snoot h, radiant, soft and delicate skin with good elasticity and even skin
tone, and patients with the bal anced skin conposition usually al so have
i ps and tongue of light red color with thin, pale 15white tongue fur

col or. The Yang-dom nant skin conposition is typically characterized by
reddi sh cheek and red skin tone, oily skin surface, and tendency to devel op
al l ergy, acne, pignentation, and pre-mature winkles. Patients with the
Yang- dom nant skin conposition may al so have |ips and tongue of bright red
color with yellow tongue fur color, and they typically prefer cold drinks,
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20sweat when sl eeping at night, easily irascible, and often suffer from
internal heat. In contrast, the Yin-dom nant skin conposition is typically
char act erwpediibp3gal e skin tone, dry and easily desquameCeasskionsoans h | ow
wat er absorption and water retention capacity, and tendency to devel op

pi gnentation and pre-mature winkles. Patients with the Yin-dom nant skin
conposi tion may ve pale or . blue lips,.light. r or pale t ue, color with
whitetongue T ur (4% afBh e p ASpmiPEionn i pf EeorSinarbRRe B o0
relatively cold hands. an e t,1 are sensitive.to h&hgerﬁiure decrease, and
often feel tired oroSisEgior Fulasng the ki Rompositiqn o ahly Bedl%nce or

i nbal ance of a user, according to TCM principles is a very conplex task, and
only experienced TGRFB?%@?V%%BH@?E“Eﬁﬁmﬁﬁ%@uﬁn accurate and speedy

di agnosis. Therefore, it presents a challenge for the cosnetic industry to
provi de TCM badel§rablys therkia campositiqnislassifigation ghithe srecHigsgdeindicprvepd dis pased
on his/her 5particular skin conposition to help either naintaining or
r est or ¥ ng Yerebalqnge itheskimpithe eperific ypes ohie lagkithereof. The dayaogsssaremedyleyyent i on
is based, in part, upon the surprising discovery that a conputer-aided

syst em anghayrbe fsdciccaniigaed Be peommending anejog lorgtopstekingpiggepiments prdifer ed by
an experienced TCM practitioners for a group of users froma training

sanpl e wi inlgestibleplimtbenddit potdhets for glici siiincrompossiien efrike speeifietseon certai n

bi ol ogi cal and/or psychol ogi cal information | earned of such users, and
subsequent | y tlo apethetiaspechtheqiraswiifigentidreis maikerbion cokipntee wagrbdd médwmof a user
based on bi ol ogi cal and/or psychol ogical information |earned of such user.

| n sone aspawissg coliefopdasenting tivekinicompessen of b apdcsicivsal acalrdjog it hns t o
classify a user's skin conposition into a particular category according to
TCM pid ncTpldesnallGhietdiEediaspetCs]) prinaples,@santode corgisingrinsisetdon G5

statistical algorithns for ruling out the possibility that a user's skin
conposi t i applied osterstita chsydfdatibic plosdss wad @panldaiascastdaingl firdie thelspssfid useat 1 on

of the user's skin conmposition into a different category. DEFIN TI ONS 20As
used her ekduas tb biassifp thca®inn@nipesifien dravespkdific tRARICOMSngS TASL piikegtest 0 t hem as
fol | ows: The term "classifying" includes "to predict” or "to

cat egor i z@herdin3dPinfvaMdtdseBodhifrReINGPESE1 tah@0r pshEholdidaBinformAgdndeResd
"classifying"” is based on statistical evidence, enpirical evidence, or

both. In g6kttad Qoﬁiﬂ&ﬁiﬁktﬂ%ﬁf Sge, LhRIeS Y6diB R nRAN6h, WRhedsoP{ont eupPE RS EN

i nvention use a so-called training sanple with known skin conpositions as

di agnesedhyr, ain SRRIh ANE EhAI VL REASH bl GBRFy RSROEAIALILQ, sHEM 1B nci pl es,
and collect certain biological and/or psychol ogical information that nay be

used by t beEEMIREREAd drhRIEEI vidMnE S BARE kPR8I agnoses from the trai ning
sanpl e. Ce established, the training data set serves as a basis, nodel

or tenpl at e agaiashofdl &ed: e HeQhAGLGRbN LAERIITREd ABNOK fR biSfinitk by unknown
skin conposition 1s conpared, 1n order to predict into which catégory the
ser's skj ﬁgﬂ Si 1 [.S: i t L VB ERe T CM
gractitioﬁg?ga cg§%%hgpﬁga?g%%%?%%§?%¥g§9wﬁﬁnﬁg€$g%%m%%hstégces%

cl assi fyi arti r user is akin to determ ne the skin conposition of
t he user.Bﬁ%ﬁ%§¥§%ﬁﬁgg%her i nstances, classifying the user is akin to

diff eh§ ntiate t h‘(al)sol%tllgl{r]litfgoa ﬁilatcia?ansep ttror% r&l% H2§ ic lﬁsrerc,) e %tﬁglg{lsets Y% Ci)cf'cll skin
conpoSition. e rerm "SKi'n conpositton’ as’used herein rerefs to
vari ous categories o : i.n based. on &he Yin-Yaqﬂ@bala e _or

a user's sk
i mbal ance of such & Pr%‘g‘boﬂ%ﬁ“‘ﬁ‘ nfog Sieetd Tgmahe erop fRSSTRE WSS peci fi ¢
nbodi t f th o ti th Ki i f.i f. | ati
oo ei thor classi T IBUETPHIY HSROR AP FTS COENE RGBT ANG: Bk nant .

bal anced, and Yin-donj.nant, or five ?ate%Pries, [ Ludi%% Ianp-doninant,

bal anced- t o- Yang, SaMHRUER] cBRPSKORGIGR PR difty WS FOREN SVED StiShever, it
is inmportant to note tht,thﬁ actual nunber of categories is not limted to
the specific enmbodifEhPaysiqef @ess apdemetzqnal wellngssph theBeifioWEB| ogi cal

i nformation" as used herein refers to any set of physiological or

bi ol ogi cal data that represents the distinctive features or characteristics
of a user associated with a particular skin conposition. For exanple, the
bi ol ogi cal and/or psychol ogi cal information of a user can include age,
gender, bodily sensation, tongue col or,4 tongue fur color, lip color, skin
condition and conpl exi on, sleep pattern, dietary habits, energy |evel,
stress 20l evel, physical fitness and enotional wellness of the user.
DESCRI PTI ON OF THE EMBODI MENTS The present invention provides systens and
nmet hods for accurately classifying the skin conposition of a user according
to TCM principles. The present invention inplenents a 25statisti cal
classification process to predict the skin conpositions of new users
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10 Bl OLOG CAL | NFORMATI ON COLLECTI ON In order to statistically nodel
t he di agnoses of an experienced TCM practitioner, the present invention
col | ect s wanpoum3gwsol ogi cal and/ or psychol ogi cal i nfor neCirars2ab/osd%e9 user
that may be useful in assisting the TCM practitioner in determ ning the
skin conposition of such user. For exanple, such biological and/ or

but is not

hol i | ti O |

gonder . bodily s@ﬁggﬁmg?S@ﬁ%ﬁ'ﬁ}%‘faé%ﬁﬁ%ﬂon%()ﬁaﬁéo Pt i[5 gpteu o skin
dit d | , tt di et its |

ST Doyl oo R e o E SRR it i qrria e sBro fRelgpThe A

| east sone of t he bi ol ogi cal ;and/ or psychol ogi cal information can be
col | ected by asklndogﬁBP@B@Hﬁﬁl%muser to conduct certain self-eval uation
and fill out a questionnaire 20containing questions related to the

above- i sted topldsutrias fiseknicoppaition %“glw SPECiomST W EirrBircthe specific

user on site at a retain location, or it can be conpleted renotely online.
I'n son® enbodi Hisribeye-mprsiogeblaipioapant/er poriosies nforibey Ofé@c‘ﬂsi%“r‘i‘néént ai ni ng
a set of questions asking the specific user to provide answers regarding
certain chilisredrhrenghdifbient squsecs al eryexerarlertt laastgome ASthabiokgicghangipra TCM
practitioner when exam ning a patient. For exanple, the questions 25may be
di rect ed poychdegieal mfproutipyingbdmid datpssebiz pbieined theehgbyhat speciipessi s badf-user ,

such as feeling of heat at one's pal ns, tendency of one to sweat (either in
gener al oevahtaticerstapmptepbyx b fliastidrogiat ¢antrning vaslvuaguehamd selged foamt pr mpendency
of one to feel thirsty and want to drink, tendency of one to feel tired and
sl eep, tengenesstcadd fomethe grapfcheistihg ofagengeaderabodiie atnsétwini ddn erangitioe and

mani fested as hot flushes or oral ulcers), tendency of one to taste bitter
in onéds oouilékior Reempattemy dktafydiabitd) ynogeked]f stresridvel, Ipbydicak &tnesEhandquest i ons
may al so be directed to certain observabl e 5physi ol ogi cal synptons of the
speci fi ¢ wuseimal welhbssad tHehgerc Shdr setffevalngicn chobgemdudtahgther kenbtelydsy | i ps, the
overall skin conplexion, and the like. The questionnaire nmay conprise a
second seglidgwang 1o Nt kdfilh gutahS@icsthngteamilih® 8 omsikl ang rdtdiElospies] Sorbe oixRE t 0
provi de answers with nore direct relevance to the skin problens suffered by
the user. bibigiceManamRk BsychdlEicil @Fbin@AsH fan RS dblaiel efloded csKidiodloymess and/ or
redness, acne breakouts, pore sizes, unevenness of skin tone, 10undesirable

p'gnﬁntatnﬁaﬁc%§ﬁﬁyh%@ﬁk@hMﬁﬂeb&%b&%&ﬁﬂ@t@ﬁdhkﬂ@&mﬂﬁdnw&u&&b&&muﬁagglneSS
skin sensitivity, and the |ike. The questionnaire may conprise a third

Secti @5 CoffeftcfioRdy Ardigh iEradbeeblsORFioA S (RintdhRt SP&Citk iafa H88IMNodaBoRr OV de
answers relating to his or her life style, such as one's sleep pattern,

dietary hapif.s s&h@%fﬂ@bf&%gﬁd&%ﬂd@ sﬂﬁbl@ébﬂ%fe%ﬁab@maﬂl deWbiiiRd hdidnei ne
i ntake, and the |ike), physical fltness (i ncludi ng exercise frequency and

[ Nt ensi tYea SIARIR cbRHE of ARIBLIANAL: Wl ARBSwic 8oL he | ke, Optionally,

one or nore tralne I'iI'stic beauty specialists may assist the user in

[i1110g oul coffalGPShARA A N SURSILODRAME Fre il Bl cARN UGG 2t o

to the tongue color, tongue fur ‘co in co exron nd skin
bl f h th
probl ems g, mngolyag{siﬁca{@o%%&&z@@l; %uhoa{a N RLhiiEn AHERLL ANNGIE rps\gloa user, the
dat OP th I I
al’a].d/aOI’E(S SEESSI n%SSl Ca1 Slilpl?ﬂ; A\ o%[inaannes (buadra?? ?lass%af{.ers Xeuraﬁ ne wogk %er(feepgl Ooggluga

orna ose'rel a

col or, ton e fur ol or ki n conpl exi bIenB of
Che user it iy Slpash R Ben Mgy A0 GR SPrtBint egﬁ Cal it

who exam nes .t he r .and eval uates the particu

char act er MERIEA Gl pHG “&%BI}OC%BBYB?‘H@“F&‘“E%?%} g st Sich.g whish, o

i nprove the obje d accur acy of the 5eva|uat| The trained
holistic Hé‘éﬁ?f{?teéﬁvé ae? ?Cé Thheoporiond it Hisd fQ eqmmeA ﬁ%st“i figH1BiseNB Ton site
at aretail l|ocation, remotely thr ugh interactive consultation with the
speci fic HYSf reweaenﬂelﬁéhq likelhaedof Eﬁ@u&r cifg clg %ﬁlfﬁed bygr QYL pragfigncy asdipXinganl e

i nstant nessagi ng application software with video- conferenC|ng capacity,
such 8% i thRapccHic skjpyqomposition assocaigd gl the sesprstivg clasdicsian fuesitier Wherrdr or
psychol ogi cal information may optionally be collected by usin

el ect r oni Bedepicempesition apwriated gavhiths ¢lasydigatimmdiprotion thehrepgpss @pbtggw C user.

5For exanpl e, various inaging devices gan be used to quantitatively neasure
coloration of certain parts of the user's body, such as the face, cheeks,

i ps, tongue, tongue fur, and the |ike. For another exanple, various

nmedi cal devices can be used to quantitatively neasure the user's pul se,
heart rate, blood pressure, blood glucose |evel, body fat percentage,
energy field, overall blood circulation or |ocal blood circulation, and the
Iike. Sone exanples of varlous electronlc 10 devi ces mhlch may be used in

o S~ e e pem R NS o



10based on know edge about one or nore characteristics or traits inherent
in the subjects. The inherent characteristics or traits are typically

consi der estoizndapserdent vari abl es and referred to as pre@cttuses 003909 and t he
category to which the subject is classified is typically considered a
dependent variable and referred to as the grouping variable (Y). The goal

f statisti | i fication. | ysi s, .i L.ct th
var abl o VRO R R e s Asat g T AR e el G BFE Weassoc at ed-

with this new subject. and trai ning set of previously grouped subjects. In
the pr eseﬁlﬁssg}‘f@té%’lﬁﬁﬁfonﬁf‘é‘ FE@?@PW&? %?agraflﬁgunﬁflﬂ}sogi cal and/or
psychol ogi cal jnforymtjon of a user that can _be obtaj ned w thout

i nvol verent of " Pf‘éﬁﬁr??lr B RERSHY: RIIpRY e,frtgwie%—?gt PAFUaBIC i s the skin
conposition of such user as determ ned by the TCM practitioner according to
TCM pr i ncflptséisatiopppetionas aipconstrigled hiot dipratupiaans pralypis cogrisingit i st i cal
classification process or analysis of the present invention enploys one or
nore cf assifi cat (AbeBEEH e d3 vt thatrompsissstidogiead apl/ ergnxshetogicgl of

di scrim nant analysis, |logistic regression, naive Bayes classifier, support
vect or machi nes, qufgreatiop oEmykiglefiserp &1 a taping banpde sedacked froges peplations

deci sion trees, Bayesi an networks, hidden Markov nodel s, and conbi nati ons

t her eof Per f or mancendtlagificpeen dfisuchpBers 3 9iHGM aracigtirneeeihicepsst @alrarrda
greatly on the characteristics of the data to be classified. There is no

si ngl e cl assi fi cat icomposetednn peponlingtatT G pkecitlest on al | gi ven probl ens.
Various enpirical tests have been perforned to conpare perfornmance of

cl assification téohdengiyesgramdoftiolepemidnttvianabddyacaal bEwhish isgsprefendateaoft hat
optim ze the performance of classification techniques. However, determ ning
a sui t@bl e cl assi f ionatyiponf bielbiealgued/ of pryclel ghicat mf@mabbedt thsusstsiih thenor e of an
art than a science to this date. 5In the present invention, a discrimnant
anal ysi s, and nor e tpinggy @eble; a mul ti-class |inear discrimnant analysis, is
found to be particularly effective in categorizing the skin conpositions of
users accordi ng o cdiEVtiizian G pliefr ciopeat b taglovp of iGepdh&af vatiablad) twhashal ysi s
is carried out by obtaining a training data set as descri bed herei nabove, L
e., Which conpri sess iichtd@iof &le capbiiny oY tlae)cadint ddriabRfipaR@imh@ntipf nultiple
users in a training sanple selected 10from a popul ation and classification
of such users by a pdMeRiAtdnt HOMAf Mhdrloff BEREAkkih QomP&Ritions ki dbteRAMRASI t i ONs
according to TCM principles. A group of independent variables or predictors
(V) isgsidentified, wgaghrorprablionedwiki€dine Fahid el D LaRI/REMBEIVRa One
type of biological and/or psychological information of the users in the
training sanple. Ag &dkddsi Gad Gl RH of R veale BRGcRInd RGagk oup of

i ndependent variables, which is indicative of the 15capability of the

T orent skl n compaaih SreE b alerar it SR EnE! i el BB Rubic RS ©f
specifically, theyE tatia.f L oo variable is

cal cul ated as thgbfg%?%ggplgg?aggﬂgéb%ﬁéaggp?gﬁggggsﬁghch i ndependent

vari abl e over th i3 hi n- .\var I ndependent

vari able. The inﬁégéﬁgéﬁﬁfvéﬁggﬁfggﬁi "n@%%ﬂa%§6%£¥ﬁﬁﬁg%tio isinitially
sel ected and tak out. of 20 ool ..of . i ndependent variables. The sel ected
ndepdident var i oS refeley  Rife o BUERGERIL AP S ER i, Tone.

whi ch are to be constructed,on al I.. i ndependent .significant discrimnating
variani s betveen drprdrent SRET R HE B R B T 2t Tos Tor Tt he

remai ni ng i ndependent variables (th ool . excl udi n he al ready..sel ected
| opendont vert dofahe KRS RReER G R RRo R o b By Bl NpdieRh o

with the largest F ratio anong these 25is then selected and taken out of
the pool of indepedt&HP™variabl es. The cal cul ation and selection steps are
reiterated until all independent variables having F ratios greater than a
preset | evel olflaé?ﬁﬂplfeifeé%@@g%%mb)éé‘ﬁ PEGSPRERvsgtion, each of ghgclagsificatipn g

i ndependent variables are then used to construct classification functions,
whi ch2tanfupetiaps écp insafapgionibaangmeersrat ey oVl i Weifosi tifon a new
user nost |ikely 5belongs. There are as many classification functions as

t he numbeWxofVskihgrebap gicopset eaeayert vk a siegidls skinggapesitecatVidgn Vimarecthe on i s
associated with a specific skin conposigion category and can be used to
conmpute a classification score for a new user by entering the biological
and/ or psychol ogi cal information of such new user. The classification score
outputted by each classification function represents the |ikelihood of such
new user being 10cl assified by a TCM practitioner as having the specific
skin conposition associated with the respective classification function. In
ot her words, for each new user, each classification function will conpute a

T Y L S -



val ues for independent variables Vi through V5, three classification scores
YA, YB, and Yc will be calculated as follows: YA - CA + WAL xV1 + WA2xV2 +
WA3 xV3 wWA4K3978WAS xV5, 5YB - CB + WBLXV1 + WB2XV2 PCNBR2048/03090B4XV4 +
WB5 XV5, and Yc - Cc + Wi xVi + W2xV2 + W3xV3 + WcAxV4 WC5 x\V5,

If YAis the largest anong all three classification scores conputed, it is

th | ud .that th i fi i t |ikel b | ified

et o ot BB AR, oot Sos TR T o wh R ESrShBRE N, o ee
| ifi ti ) ted, .i il |.uded th he. ifi

st | e SRS IR Siriagles Hirvhe o moutiEgad bt pRichROC! T 0 user

di scrim nant analysis as descri ped herei nahove can be readily conducted
usi ng wi d@ﬂvaﬁa@@é therrglatig yeiglts %fgﬁi)i?ﬁeéfed%“r“t AR CHPRIGPE e clastjHieptigy segisss,

SAS, and the like. Optionally, the classification functions so constructed
are furt hBYng/4e rapreade doyiiigatonfungtignt j on 15data set, which conprises

bi ol ogi cal and/or psychol ogical information of nmultiple users in a

val i dati on san@ther apRetstand oBiRftivet ehipeBictanbmyenion ik heceae morg Pprgepelioi ned by
a TCM practitioner according to TCM principles. The validation sanple is
sel ect ed fhegmiuring desarptiopopramates cid s8ihe trai ni ng sanple, but it contains a
different group of users. The prediction nade by using the classification
functions and the actual skin conposition as determ ned by 20 the TCM
practitioner for theDgﬁgr i i i SRR npared, and a
predi ction score may be é%E%E£§£§%%§%§§g%g§§%1?&3 Oﬁ%%ﬁﬁgntage of correct
predi ction made by using the classitication functions. If the prediction
score is higher than a pre-set threshold, such as, for exanple 70% 80% or
920% the elassHiiceabion functions are then considered validated and
suitable for clinical uses. 25The validation sanple and the training sanple

can be sel ect el 1ty pAGSAMRaH TRprfHiibDAT bl ¥3lih dal ok AR Lkl ni ng

phases are not necessarily separated and fixed. The system can be

i _nt eract ' Uﬁyosiﬁg@or&ég@ntEJc_@ﬂﬂ%&t@cgalﬁflgteycﬁbérﬂ@ﬁtii@ﬂle%@tﬂra@@oh&‘,tg‘?ﬁ N&o E'&'h
fine-tuning the discrimnant analysis in order to achieve the best

predi ct | 0B AR%Eh DY e (EMCHEERRATER %}@T?I}ﬂ RiTEG R TPME ML asfdSuakem of
t he presenteinvent#éﬁenayoy%gﬁg e a co fteﬂ;l§ﬁ?cﬁ can gg el ther a

wor kst at i r erso r. tar r ins a
dat a entr%Qﬁ%ﬁﬁ?gg%é%%ﬂaggggg%%£§8g9§q%$ﬁ%ﬂﬁgggﬂlgﬁ?@%ﬁﬁgfgggiﬁgﬁﬁ%?%ect
entry,of ers'< hi i cal L OF hal.ogi i nf or mat | .users or
by € b ol Syl FHhE BouRR i AREE0RLP BBl b¥ SHIR. Wik Bl bR%ES3

di rect connection (such as.US irew.re, or .other, 10interface).or a

net wor k cE?%H&ré¥ ﬁ%‘ﬂ&?%“l%c%e%tée ﬂ’gﬁeﬁi"*%m&ﬁé@e REEUSTKCEBRR ST SREYf or
transmtting.and .receiving use:related biological and/ sychol ogi cal
ot f or FaDERDRAIRST A Pt ThrEl R Shend CeBRnES ral TS P ERe0D) or a
digital versatile dis DVD), or via the internet. The conpyter further
Cont ains. S0t b B Geabubiye s oulin ot VAR pthTEE GELLST FyTorbln:
(CPU), which is in communication with the data entry nodule. The data
processi nﬁ‘r%ﬁiﬂ {heaise 8T aBPHICT BerORIGPMEist Sickgser fiet a&ﬂﬁl@?@wgfe&w [ecpalance
statistical classification process to the user data entered through the
data éht r§ "edded © thakpdyorihkielby cl assify the skin conposition of the
specific user according to TCM %rinclp[es. The data processing nodule is
nore speci fi calhojeferaciseordie teBatlEdf pidicindese bapkin pmpesHiaof @ Pafisat ¢ambe
cont ai ni ng coded instructions 20for applying such statistical

cl assi f i celaisdied peevrdingtotthe YineY ugdelages ¢ imbalance infhe slap ahipck pser.ukerther
contains an output or displaying nodule in comunication with the data

pr ocessi nexampiiu the skivrcoapeyiicmyaf thy useremayepiplassified mranged three categonidie | i kel y
skin conposition of the user. Such an output or displaying nodul e may

i ncl ude t leludmgpisngdoninep balarsed, @adh Yinedomvipangal ¢nandthepixapplaghe Hen r esul t, or
a printer for printing the result, or a 25network connection for outputting
t he r@Sul tonmmsgion efriht esdr owgbe olassified into one Gfivieahffirént clasdificadorspuntiedinpas a
menory nodul e that stores information about various topical skin care

regi mens dagd-dominagdmtanbddetopfangduetaacddnbilarmed tosWint aal Binfdomiwhinf. f er ent ski n
conpositions. Once the skin conposition of a particular user is determ ned
by the data processing nodul e, informati on about skin care reginens and/ or
i ngestible products suitable 5for the skin conmposition of such particul ar
user can be retrieved fromthe nenory nodul e and out put together with the
skin conposition determ ned as skin care recomrendations for the user.

In this nmanner, the present invention can accurately reconmend TCM based
skin care products for targeting any sub-popul ation of users (e.g., in any
region, country, city, etc.) with 10 a specific skin conposition according

M ——en A - N o o B . e en A




15for testing. After registration, each participant was given a
questionnaire containing 48 questions covering various aspects of the
parti ci panmD2e11ni48d78gi cal and psychol ogi cal conditions. Pom/usz@0pb®p9 t he
guestionnaire may inquire the participant about her age, sensory feel
(e.g., fear of cold/ heat, sensation of heat at one's pal ns, pal msweating,

sweating pattern, feeli g{ tgirst, f.eeling of bjt{erness jn one's nouth,
Suffering fromt rearrsrt oSt precliieing Sy gy mne: oMbt ear et ar y
habits, skin conditians (e g., skin calor/tone,  dryness/oiliness, and the
like), fabToafangoNsnsiey I]?g’ Qh%r‘fl%@lot‘%pﬂa’?l,o{olg%lrfé‘é‘??ééﬂ%{?% 8%“%?”%%1 “t*He
l'i ke), skin problens (e.qg., acne breakouts, pores, uneven ﬁ% . tone,
hyper pi gENeRER R deneke Bisip8r 8 gplor ooy apd simpkalr. apil Mediir i ki es,
saggi ng, and the Iike),_enerqéilevel, stress |evel, physical and enotional
vel | - bei nurthshdhe HeMinraestiongs agks gpius AYesorsdegastingihe gatfdnht bedily sprsatiied f or
25practicing the present invention is included herein. It is provided for
i 11 ust? at flew nstiprpodiearydabis, eRgroheval stravdevgl nlysica! fifnpss nd preoticnglysclipesst he
present invention in_any manner. TABLE 1: EXEMPLARY QUESTI ONNAI RE No.
Quest i on Hagneress o Wiwehimaystugtheyassig de TCA prgtitianey B)deggnnmg(t) cxag-um of D)
50-59 2 Do you feel cold? (A) Fear of cold (B) Fear of heat (C) Fear of
heat and Yol-Yaggbalanemer imbalpire ths theeatends oppiricheine Bled TCHeractibeicr mgy of your
hand palns? (A) Oten (B) Sonetimes (C) Seldom (D) Never 4 Do you easily
have handalswasi¢n tadie fafigncCistveigey, BinsBgrey ¢hwpge i@)c BEbdomodil) oddever 5 Do you
easily sweat in the day tine? (A) Oten
temperature, feeling the patient’s pulse, and gather any other information related to the
10 patient’s health condition through non-invasive techniques, which will be taken into
consideration for diagnosis.
For example, the balanced skin composition is typically characterized by smooth,
radiant, soft and delicate skin with good elasticity and even skin tone, and patients with the
balanced skin composition usually also have lips and tongue of light red color with thin, pale
15  white tongue fur color. The Yang-dominant skin composition is typically characterized by
reddish cheek and red skin tone, oily skin surface, and tendency to develop allergy, acne,
pigmentation, and pre-mature wrinkles. Patients with the Yang-dominant skin composition
may also have lips and tongue of bright red color with yellow tongue fur color, and they
typically prefer cold drinks, become thirsty very easily, have bitter tastes in the mouth, often
20  sweat when sleeping at night, easily irascible, and often suffer from internal heat. In contrast,
the Yin-dominant skin composition is typically characterized by pale skin tone, dry and easily
desquamated skin with low water absorption and water retention capacity, and tendency to
develop pigmentation and pre-mature wrinkles. Patients with the Yin-dominant skin
composition may have pale or blue lips, light red or pale tongue color with white tongue fur

25  color, and they typically prefer hot drinks, have relatively cold hands and feet, are sensitive to

temperature decrease, and often feel tired or sleepy.
8



(B) Sonetinmes (C) Seldom (D) Never 6 Do you often feel thirsty and want to
drink? (A) Oten (B) Sonetines (C) Seldom (D) Never 7 Do you feel tired and
sl eepy? (W@ 20fttoa8978B) Sonetinmes (C) Sel dom (D) Never 8 PFoWwUS20190890%| eep
quality? (A) Good (B) Balance (C) Poor (less than 5 hours or a |lot of
dreans) 9 What flavors do you prefer7 (A) Heavy fl avor (Spicy) (B) Bland

fl C NO f I th? Ot B
somet | mes. (O SUFAUHE by Revar IR wiSoe s dalehedribR i@y ou are
sl eepi ng? Aci)lftl’esﬁﬁgfzergj éélep gge Bit§1|< ;;g% 91$Iy expSerllerEiceH]T %B} pr'a\1|06t1t1eorners can\%a te an

character?P

accurate and speedy diagnosis. Therefore, it presents a challenge for the cosmetic industry to
provide TCM-based cosmetic and skin care products for specific users based on his/her

S particular skin composition to help either maintaining or restoring the Yin-Yang balance in
his/her skin.

The present invention is based, in part, upon the surprising discovery that a computer-
aided system and method can be used to statistically model diagnoses rendered by an
experienced TCM practitioners for a group of users from a training sample with respect to

10 their skin compositions, based on certain biological and/or psychological information learned
of such users, and subsequently to predict or classify the unknown skin composition of a user
based on biological and/or psychological information learned of such user. In some aspects,
the present invention uses statistical algorithms to classify a user’s skin composition into a
particular category according to TCM principles. In other aspects, the present invention uses

15  statistical algorithms for ruling out the possibility that a user’s skin composition belongs to a
particular category to aid in the classification of the user’s skin composition into a different

category.

DEFINITIONS
20 As used herein, the following terms have the meanings as ascribed to them as follows:
The term “classifying” includes “to predict” or “to categorize” a sample with a skin
composition. In certain instances, “classifying” is based on statistical evidence, empirical
evidence, or both. In certain embodiments, the systems and methods of the present invention
use a so-called training sample with known skin compositions as diagnosed by an experienced
25  TCM practitioner according to TCM principles, and collect certain biological and/or

psychological information that may be used by the TCM practitioner in rendering the

9



(A) Inmpatient (B) Patient (C) Between (A) and (B) No. Question Answers 13
Do you suffer frominternal heat (e.g., hot flush, oral ulcers)? (A Oten
(B) Sonetwoes11(0@3978el dom (D) Never 14 How woul d you desecirhs2¢iomsoshaci al
conpl exion? (A) Very Radi ant (B) Radiant (C) Sonewhat Radiant (D) Dull (E)
Very Dull 15 What is the color of your conplexion? (A) Red (B) Rosy (O

R e IR TR M WCTAE R R D SIS
(OBl) yH?)i( | nm%Zlel,V\ohr%mplﬂtQ gga?r];st \%{cﬂ lﬁledb?olgé)llcjal E)nrfgrfmeal‘;iorEi gfs aP 1ilstére w}tﬁgnkﬁlg\%rsl gl?lr’i (A) Cold
composition is compared, in order to predict into which category the user’s skin composition
is most likely to be classified by the TCM practitioner according to TCM principles. In certain
5 instances, classifying a particular user is akin to determine the skin composition of the user. In
certain other instances, classifying the user is akin to differentiate the skin composition of the
user from another type of skin composition.
The term “skin composition” as used herein refers to various categories of a user’s skin
based on the Yin-Yang balance or imbalance of such user according to TCM principles. In the
10 two specific embodiments of the present invention, the skin compositions of a population are
cither classified into three categories, including Yang-dominant, balanced, and Yin-dominant,
or five categories, including Yang-dominant, balanced-to-Yang, balanced, balanced-to-Yin,
and Yin-dominant. However, it is important to note that the actual number of categories is not
limited to the specific embodiments illustrated herein.
15 The term “biological information™ as used herein refers to any set of physiological or
biological data that represents the distinctive features or characteristics of a user associated
with a particular skin composition. For example, the biological and/or psychological
information of a user can include age, gender, bodily sensation, tongue color, tongue fur color,

lip color, skin condition and complexion, sleep pattern, dietary habits, energy level, stress

20  level, physical fitness and emotional wellness of the user.

DESCRIPTION OF THE EMBODIMENTS
The present invention provides systems and methods for accurately classifying the skin
composition of a user according to TCM principles. The present invention implements a
25  statistical classification process to predict the skin compositions of new users according to

TCM principles, but without employing a TCM practitioner. The statistical classification

10



(C© No preference 18 Do you have acne breakouts on your face? (A) Yes (B)
No 19 Do you have | arge pores on your face? (A Yes (B) No 20 Do you have
uneven skwo 20ome®78A) Yes (B) No 21 Do you have pi gnent CTars20199s5®89 on your
face? (A) Yes (B) No 22 Do you have (facial) dry patches? (A) Yes (B) No 23
Do you have severe dry (facial) skin? (A) Yes (B) No 24 Do you have facial

e, G B R A BB TR BRI PR BB PSEr 22,2
of conpl e@cl?n?c’j)ueg,%x %Susés@ataNc%llched[%r)mX gelf’tapna%grs ?ne 'g] tsr£11£11jn\é %ar%p L, DV?‘[h g(ﬁgwnY sﬁ<s1n
compositions (i.e., as diagnosed by an experienced TCM practitioner) to construct one or more
classification functions that best correlate the biological and/or psychological information or
5 data of users in the training sample with their skin compositions as diagnosed by the TCM
practitioner. Such classification functions can then be used to predict the skin compositions of
new users based solely on the biological and/or psychological information or data of such new

users, without involving the TCM practitioner.

10 BIOLOGICAL INFORMATION COLLECTION
In order to statistically model the diagnoses of an experienced TCM practitioner, the
present invention collects various biological and/or psychological information of the user that
may be useful in assisting the TCM practitioner in determining the skin composition of such
user. For example, such biological and/or psychological information may include, but is not
15  limited to: age, gender, bodily sensation, tongue color, tongue fur color, lip color, skin
condition and complexion, sleep pattern, dietary habits, energy level, stress level, physical
fitness and emotional wellness of the user.
At least some of the biological and/or psychological information can be collected by
asking the specific user to conduct certain self-evaluation and fill out a questionnaire
20  containing questions related to the above-listed topics. The questionnaire can be completed by
the specific user on site at a retain location, or it can be completed remotely online. In some
embodiments, the questionnaire comprises a first section containing a set of questions asking
the specific user to provide answers regarding certain clinical symptoms typically taken into
consideration by a TCM practitioner when examining a patient. For example, the questions
25  may be directed to certain bodily sensations experienced by the specific user, such as fecling

of heat at one’s palms, tendency of one to sweat (either in general or at certain specific
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(B) No 28 Do you have dark spot? (A Yes (B) No 29 Do you have nore saggi ng
probl em t han your peers? (A) Yes (B) No 30 Do you typically experience any
of the fowbawiwg3g7aci al skin conditions during the sumecTarsdéionseennt er
nont hs? Pl ease check all that applies to you: Summer Months Wnter Months
No. Question Answers Itch skin Scal i ng/ Fl aki ng Dryness Cr acki ng
Excessi ve

locéltions, such as hands or feet), tendency of one to feel thirsty and want to drink, tendency of
one to feel tired and sleep, tendency of one to suffer from internal heat (which may be
manifested as hot flushes or oral ulcers), tendency of one to taste bitter in one’s mouth, energy
level felt by oneself, and the like. The questions may also be directed to certain observable

5  physiological symptoms of the specific users, such as the color of one’s tongue, tongue fur, or
lips, the overall skin complexion, and the like. The questionnaire may comprise a second
section containing a set of questions asking the specific user to provide answers with more
direct relevance to the skin problems suffered by the user. For example, the questions may be
directed to skin dryness and/or redness, acne breakouts, pore sizes, unevenness of skin tone,

10  undesirable pigmentation, sebum secretion, existence of lines and wrinkles, sagginess, skin
sensitivity, and the like. The questionnaire may comprise a third section containing a set of
questions asking the specific user to provide answers relating to his or her life style, such as
one’s sleep pattern, dietary habits (including smoking, drinking, vitamin intake, caffeine
intake, and the like), physical fitness (including exercise frequency and intensity), stress level,

15  emotional wellness, and the like. Optionally, one or more trained holistic beauty specialists
may assist the user in filling out certain questions of the questionnaire, such as those related to
the tongue color, tongue fur color, lip color, skin complexion, and skin problems of the user.
Upon completion of the questionnaire by the user, the answers to the questions can be
converted into numerical values for future data processing.

20 Preferably, but not necessarily, some of the biological and/or psychological
information, especially those related to the tongue color, tongue fur color, lip color, skin
complexion, and skin problems of the user, may be collected from by a trained holistic beauty
specialist, who examines the user and evaluates the particular feature or characteristic of the
user according to photo grading scales, so as to improve the objectivity and accuracy of the

25  evaluation. The trained holistic beauty specialist can carry out the user evaluation either on

site at a retail location, or remotely through interactive consultation with the specific user via
12



Acne breakouts None of the above (A) Face (B) Neck 31 Where on
your body do you experience acne breakouts, if at all? (D) Back (C Chest
(E) Do novoerperddeEace acne breakouts (A) Once a week ecTruse@oofdsen 32 How
frequently do you usually experience acne (B) About once every two weeks
breakouts on your face, if at all? (C) At least once a nonth (D) Less than

once a m)ﬁlte ri]ntern(gtl%%. gl,\lg3\/ Ssring ceg{'g?n wEiéecl}? la\lfa%%le instant messaging application software

with video-conferencing capacity, such as iChat or Skype).
Further, some of the biological and/or psychological information may optionally be
collected by using an electronic device that takes certain measurements on the specific user.
5 For example, various imaging devices can be used to quantitatively measure coloration of

certain parts of the user’s body, such as the face, cheeks, lips, tongue, tongue fur, and the like.
For another example, various medical devices can be used to quantitatively measure the user’s
pulse, heart rate, blood pressure, blood glucose level, body fat percentage, energy field, overall
blood circulation or local blood circulation, and the like. Some examples of various electronic

10 devices which may be used in collecting information include a Corneometer® CM 825,
measuring skin surface hydration; a Sebumeter® SM 815, measuring sebum on the skin
surface; a Cutometer®, measuring skin clasticity; a Skin-pH-Meter® PH 905; a Mexameter®
MX 18, measuring melanin and/or erythema; a Skin-Thermometer® ST 500, measuring skin
temperature; a Tewameter® ST 500; a Colorimeter CL 400, measuring redness; and a

15  Glossymeter GL 490, measuring radiance/dullness, all of which are available from Courage +
Khazaka Electronic GmbH, Germany. Such measurement results can then be incorporated into
the clinical data set of the user as potential predictors for classifying the skin composition of

the user.

20 ESTABLISHMENT OF TRAINING DATA SET
In order to establish statistical models for accurately predicting the skin compositions
of new users, a training data set must first be obtained, which contains biological and/or
psychological information of multiple users from a training sample and the skin compositions
of such users as determined by a TCM practitioner according to TCM principles. The training
25  sample is typically selected from the same population from which the new users are to be

selected, and the skin compositions of the users in the training sample, since they are already

13



33 How co
chronol og

uld you rate your physical health conpared to others who are your
i cal age? (B) Very good (C) Good (D) Fair (E) Poor 34 Do you

have dif fwoubtiy48el i ng asl eep? (A) Yes (B) No (A) BCcmas2010/06@p9 Snor i ng

(C Physi
difficult
Noi se (F)
usual ly v
nor e?

5

10

15

20

25

cal disconfort (D) Roomtoo warnmtoo cold 35 When you have
y staying asleep, for what reasons is your sleep disturbed? (E)
36 Are you

Li ght &g%QSneLls %?.Clh - . (1) Don't Eno
PRI Pea TOAPER BT R T Y P RPRIHG SRRt To sl eep
“known.” Such training data set provides training models to which statistical classification
processes or analyses can be applied in order to formulate either linear or nonlinear

classification functions for predicting or classifying the unknown skin composition of a new

user based on his or her biological and/or psychological information.

STATISTICAL CLASSIFICATION ANALYSIS

The term “statistical classification process” or “statistical classification analysis” as
used herein includes any known classification technique for placing subjects into categories
based on knowledge about one or more characteristics or traits inherent in the subjects. The
inherent characteristics or traits are typically considered independent variables and referred to
as predictors (X), and the category to which the subject is classified is typically considered a
dependent variable and referred to as the grouping variable (Y). The goal of statistical
classification process or analysis is to predict the group variable Y for a new subject based on
a set of predictors X associated with this new subject and a training set of previously grouped
subjects. In the present invention, the predictors are the biological and/or psychological
information of a user that can be obtained without involvement of a TCM practitioner, and the
grouping variable is the skin composition of such user as determined by the TCM practitioner
according to TCM principles.

Preferably, but not necessarily, the statistical classification process or analysis of the
present invention employs one or more classification techniques selected from the group
consisting of discriminant analysis, logistic regression, naive Bayes classifier, support vector
machines, quadratic classifiers, neural networks, perceptrons, decision trees, Bayesian
networks, hidden Markov models, and combinations thereof. Performance of a specific
classification technique depends greatly on the characteristics of the data to be classified.

There is no single classification technique that works best on all given problems. Various

14



(A) Yes (B) No 37 Do you tend to get very sleepy in the evening before
bedti me? (A) Yes (B) No 38 Do you have seasonal allergies or have fever?
(A Yes wOBp11Ma3978(A) Very mld 39 What is the severit pcofuSg@ons@bd er gi es?
(B) MId (C Moderate (D) Severe (A) Everyday 40 How frequently do
you take vitamn suppl enents? (B) 5-6 days a week (C) 3-4 days a week (D)

1-2 days g‘mplrlca tests have t%én pgrlfoc%gledA ?oscompare performance of classification techniques and

to find the characteristics of data that optimize the performance of classification techniques.
However, determining a suitable classification technique for a given problem is still more of
an art than a science to this date.

5 In the present invention, a discriminant analysis, and more precisely a multi-class
linear discriminant analysis, is found to be particularly effective in categorizing the skin
compositions of users according to TCM principles. Specifically, the discriminant analysis is
carried out by obtaining a training data set as described hereinabove, i.e., which comprises
biological and/or psychological information of multiple users in a training sample selected

10  from a population and classification of such users by a TCM practitioner with respect to their
skin compositions according to TCM principles. A group of independent variables or
predictors (V) is identified, each variable or predictor being representative of one type of
biological and/or psychological information of the users in the training sample. An F ratio is
calculated for each one of the group of independent variables, which is indicative of the

15  capability of the independent variable in discriminating between different groups of users of
different skin compositions as determined by the TCM practitioner. More specifically, the F
ratio for a particular independent variable is calculated as the ratio of between-group variance
of such independent variable over the average within-group variance of such independent
variable. The independent variable with the largest F ratio is initially selected and taken out of

20  the pool of independent variables. The selected independent variable will be included into the
classification functions, which are to be constructed once all independent significant
discriminating variables between different groups of users are selected. F ratios for the
remaining independent variables (the pool excluding the already selected independent
variable) are then calculated, and the independent variable with the largest F ratio among these

25 s then selected and taken out of the pool of independent variables. The calculation and

15



(E) Less often than once a week (F) Never 41 How many days a week do you
exercise? (A) Everyday (B) 5-6 days a week (C) 3-4 days a week (D) 1-2 days
a week (Byolkesg4sd78en than once a week (F) Never 42 Howpofrtuseoidosopou ski p
nmeal s? (A) Never (B) Sonetinmes (C) Oten (D) Always 43 Wich of the

foll ow ng best describe your typical neal? (A) Well bal anced neal (B)

Sonmewhat bal d |.(C) ,Not. a.bal d | .44 h

R B e S e R
caf f ei ne engﬁrgﬁ/fdrir}ks, E‘offee, eadand soda. (A) More than 4 cups/drinks
(B) 3-4 cifp&VErqfseniticgice baxedbepsglecdy ns/ drinks (D) None 45 Thi nking about

four overal | epting febia sy AW ARLY 49, Y08 SOLZ (A BXtacnEL, heal Uy
heal t hy 46hH1?w V\t/())ul dd %/odut I;nallitne (i)lljar altermt [ thc?lla wel | .—t.bei ng? (A) Etxlgie{ | ent (B)
Very goodWhich canbe used fo dete e which category of skin composition a néw user most likely
5  belongs. There are as many classification functions as the number of skin composition
categories. Each classification function is associated with a specific skin composition
category and can be used to compute a classification score for a new user by entering the
biological and/or psychological information of such new user. The classification score
outputted by each classification function represents the likelihood of such new user being
10  classified by a TCM practitioner as having the specific skin composition associated with the
respective classification function. In other words, for each new user, each classification
function will compute a classification score, and the skin composition associated with the
classification function that renders the highest classification score is the skin composition of
the user.
15 The classification functions can be either linear or quadratic. In a preferred
embodiment of the present invention, the classification functions are linear having a general
formula Cy + W XV + WoXVo + ... + WXV, where C; is a constant associated with a
specific skin composition, V; to V, are the selected independent variables, Wy, to Wy, are
coefficients that each correspond with one of the selected independent variables for each skin
20  composition and are indicative of the relative weights of the selected variables in computing
the classification score using the respective classification functions. For example, assuming
that the skin compositions can be divided into three categories A, B, and C, and that five
independent variables V1, V,, V3, V4, and Vs have been selected for constructing the

classification functions, there will be three (3) classification functions, each of which is

25  associated with a specific skin composition category. For a specific user with a specific set of
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(C &ood (D) Fair (E) Poor 47 Thinking about your life, in general, how
stressful would you say your life is? (A) Extrenely stressful (B) Very

st ressf ulwQ@p1iBaseshat stressful (D) Slightly stressful pPCEUShiob/oatooal |
stressful 48 How well do you feel you deal with stress (A) Extrenely well
(B) Very well (C) Sonmewhat well (D) Slightly well (E) Not at all well
After filling out . the questi.o n t uestionnaire, eagh partjgi t was
i roct ed 1B G hgeraie RS Fufihu G SRR b feorfnEn R B he

foll ow ng, skin conditions of the participant based on a scale of 0 to 10:
(1) Acne B?%‘T%‘&?ﬁ"td;as(f‘ilgo“ﬁores; (3) Skin tone; (4) Age spots; 5(5)Redness;
(6) dobal facial winkles; (7) CGows feet; (8) Mist level; (9)
Elasticity; 10(10) Dull-Radi ance; and (11) Skin col or variants.

St andard photo scales-ogrevdevehapedvi orwi.he, spegkal + sit,seval uation
pur poses, based on enpirical observations of skin conditions of the Asian

sub- popul ation fromwhegh whevl33yvpavt i e pant-swiehe, SwiphetngloAf ter the
eval uation by the skin specialist, each participant was directed to a TCM

doctor, who asked the paltyGkpantyyayi ows. Auesti.ons dwpieal for TOM
di agnosi s purposes and observed vari ous ﬁhy5|olog|cal characteristics of

the participant (e.g., pulse, tongue color, tongue fur color, facial
conpl exion, and the like) and then rendered a diagnosis for the participant
with respect tlYnheths kirgescaomgzilithironclafsificetedn speres ¢aninytadt it #ckoradnelgdado TCM
20principles. Specifically, the diagnosis rendered by the TCM doctor
cat egor i ztdt thagtecifansdrdd pastiike¢lntoboorasifitd 4 haging Skinskinposttompo silowever, if
categories, i.e., Yang-dom nant, bal anced-toYang, bal anced,
bal ant@d- YoisYhalargmchmying alil dmeandassification scores chimpudrit wil ipanncudwdrtiat dles o
subject to testing by various devices and instrunents, which neasured
vari ous pipesifioluegiicadst fikelanehoatissifitd ddtavipgskin copparition Guch as skin surface
hydrati on, 25sebum |l evel, skin elasticity, skin pH value, the anmount of
mel ani n cont ai Tledidcrimidaat lkiygis aelidssribed hereinabove can be readily conducted using

widely used statistical computer software programs, such as SPSS, SAS, and the like.

Optionally, the classification functions so constructed are further validated using a validation

15  data set, which comprises biological and/or psychological information of multiple users in a

validation sample and the skin compositions of such users as determined by a TCM

practitioner according to TCM principles. The validation sample is selected from the same

population as the training sample, but it contains a different group of users. The prediction

made by using the classification functions and the actual skin composition as determined by

20 the TCM practitioner for the users in the validation sample are compared, and a prediction

score may be calculated indicative of the percentage of correct prediction made by using the

classification functions. If the prediction score is higher than a pre-set threshold, such as, for

example 70%, 80%, or 90%, the classification functions are then considered validated and

suitable for clinical uses.

25 The validation sample and the training sample can be selected at the same time.

Further, the validation and training phases are not necessarily separated and fixed. The system
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erythema, skin tenperature, transdermal water-loss (TEW), skin redness,
and radi ance-dul | ness of the skin. A step-w se, multi-class |inear
di scri m naot20ewmaByrsi s was then carried out to anal yze tReTiusS3tiongodat a as
col | ected herei nabove. Based on the TCM s doctor's diagnosis, the 133
S5participants were categorized into 5 groups, i.e., Yang-dom nant,

bal anced-t o- Yan bal anced, .hal anced-to-Yin, and Yin-dom nant The answers
rovt ded By RBess e B TenRe S ENyRy falbs BRS HaTG TR0k Bnar e and
t he 0-10 acaled evaHuaLioEf of éhe $aéticiﬁants' sﬁin conditions as

provi ded BYCTHRaE ABIEGR ORICHOAGRIEYSIF Best RISHETUYI POt ed as i ndependent
vari ables or predictors (V), each of which was representative of one type
of biological and/or 10 psychol ogi cal parameter of the participants for

subsequentoamal R -8ASEDsSY®EdivM nean val ues and distributions of the
i ndependent variables (V) for each group of participants of a particul ar

skin conposi ti AR WRHEeSERA aLRIYofeR! tletifhntion may incfe Fcb@hiit&, WRigh t hen
cal cul ated for each one of these independent variables (V) as an indicator

of the capalyclcithdt aQforR@G{InBRE bérSdtaPlonipitie PeRAE b PRk APfeibly\oniaths a _
di scrimnating 15between different groups of participants of various skin

conposi ti ?@? elﬁmfytrﬂ@c%u éE'I}cH%Qa Pé!yb}giﬁ% of FuRh- G ioF’a!Pll% -dirmﬁ:nir}’ﬂgﬁﬁ%dem

vari abl e ar gest ratio was Initially selected and taken out

T R R D R S AN A S s
var abl o) e, LI IRRAh S ahE AR AR LNIRREDIRE! piariabl g th The

| argest Fratio a was sel ecte taken’ou e pool of
indep?@deﬂﬁm arni ables. .The ¢ i.an ection st e reiterated

| cul at nd sel eps
Lo softer Mot of Enfir cUincclo Huch dbdBihor biieh o O opicbontTRF o nstr uct

classification.functions for det inin ich tegor,y. of skin. conposition
2 now usel hgREnY PRkGNut B8t EhTl Py BB e due HradC T Ee;
conposition i .e., Yang-dom nant. anced-t o- Yang,.. ed,.

Dol Bnced. PETbIe e hommanisk QST g an ek 388 PIEE i at i on
functions. were constructed, each of which corresponded with a specific skin
conpositiHWﬂ%%Iegory and each was used to conpute a classification score
(Y) for a new user by entering the biological and/or psychol ogi cal

i nformation of LS FORPRENUfag contains a datgpraceysing mpqdple, sugh as ¢ cratrplayocgisiiter ent
classification functions so constructed were as follows: 5(1) YA = CA WA
XVi o~ Wa2 dey(CRpagwhegisis in conyperpcagion wvith irglataeniqy gpduleo Theygpta progessipgl xv1 W2

XV2 VB3 XV3 ... WB52 XV52 WB52 XVS3, (3) Yc - Cc + Wi x-Vi + W2xV2 +
We3xV3 +. modygszonfigped foraplyimeshe alpoyp-degribedoytntistga] clragificatpgmppryggss tose X V3
+... W52 XV52 WD53 XVS3, and (5) YE - CE WElI XV1 WE2XV2 E3 X V3

VES2XV52 uspFEs8a s0yssd thienghvtterdafarenira imod blle @sd g therphycslaghifyvihe slip eompusitiparof abl es
sel ected through the discrimnant analysis (note that there sone of the
answer s ctespgongerigearding heT¢Mgponigent Thudata prosmsing @odwde & niroken down i nt o
two or nore variables, so the total nunber of variables was |arger than
that of t hecidiu@htundershs contrel @iarvolvipptelyBadapte, medimanehtafEng cedetl wstructions
classification scores calculated for a 15new user indicative of the

| i kel 2hootbrepplgiug buchsaristical diesifiedtegpriczedo ts u¥érdaglom nant (herei nafter
referred to as "A"), balanced-to-Yin (hereinafter referred to as "B"),

bal anced ( her elheabtnpnter fiftherroedtaing a@sutpd oy displayiag medult or dbamgunidagoewniaf t er
referred to as "D'), and Yang-dom nant (hereinafter referred to as "E")

ski n conptsidhta@rocedsgpariuicvet displahey tee resWdetdrmindda?. alicclilkeedkin ci ents t hat
each correspond with one of the selected i ndependent vari ables V1 through
20V53 f or cakpoRition 0PGBS utdr.oBudh agioudut or ispaglinanle)manecladeahd auuedi ve of the
relative weights of the selected variables in computing the classification
score YA {igplapisrdd féhasublly ibplelidst tdsGidlor @ BriAtdol phidling We requlco@Ut i ng the

| i keli hood of such user to be categorized as having skin conposition A

(1. e. 25 Y RetGlOiN OARNclon fPBEBETANINBL rdsBlt WBD3mBl80&A6t.f | cients that each
correspond with one of the selected i ndependent variables V1 through V53
for skin conmposition 25B (i.e., balanced-to-Yin) and are indicative of the
relative weights of the selected variables in conputing the classification
score YB for using the second classifigation function (2) in conputing the
| i kel i hood of such user to be categorized as having skin conposition B
(i.e., balanced-to-Yin); wherein Wi to W53 are coefficients that each
correspond with one of the sel ected i ndependent variables Vi through V53
for skin conposition C (i.e., balanced) and are indicative of the relative
wei ghts of the selected variables in conputing the classification score 5Yc
for using the third classification function (3) in conputing the |ikelihood
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No. Vari abl es V1 Speci alist-Ql- ACNE BREAKOQUT (0 TO 10 SCALE) V2 Speci al i st
-@-PORES (0 TO 10 SCALE) V3 Specialist -@B-SKIN TONE (0 TO 10 SCALE) V4
Speci al i sWo-20B/REDBESS (0 TO 10 SCALE) V5 Speci al i st - QPCEHICBAL/0FA® AL

WRI NKLES (0 TO 10 SCALE) V6 Specialist -@-MJ ST LEVEL- MO ST (YES= 1, NO=0)
V7 Specialist -Q-ELASTICITY (0 TO 10 SCALE) V8 Speci al i st

- Q10- DULL- RADI ICE (0. TO 10 SCALE) V9 Speci.al.ist - - SKI. N OR.

VARl ANTS- ROSY @‘yl%%l Y- GEeEY A Sﬁ&%ﬁ%@ﬂ&%ﬂ@%ﬂﬁ%&@éﬁ% 3%8@&119“%&0)
V11l Respondent - (2- FEAR OF- T (YES=1, NO=0) V12 Respondent -X2-FEAR OF
HOTH HEATORRE AT FeBet: TGLTieVDE RO HLAT CEToR GO L 11 RED AND
SLEEPY (OFTEN=4) V14 Respondent - (Ql2- CHARACTERI STI C DESCRI B| N

YOU- | NPAT?OEWPS’C‘)?’E?S:@}CG l%ég)“ oPBOFEN Y AdaR v A st @qﬂw%@% HESCRI Bl NG
YOU- PATI ENT ( YES=1, NG=0) V16 Respondent - Ql3- SUFFER FROM | NTERNAL HEAT

( OFTEN=4) Pig9epsipg B10dWa<ROTmation appiseion sare e9gimgns pAEPINRSSERIPPERPeRS HoRRY

DULLZS% V18 ) . ) .
for the skin composition of such particular user can be retrieved from the memory module and

output together with the skin composition determined as skin care recommendations for the
user.
In this manner, the present invention can accurately recommend TCM-based skin care
products for targeting any sub-population of users (e.g., in any region, country, city, etc.) with
10 aspecific skin composition according to the TCM principles, but without employing a TCM

practitioner at each retail location.

EXAMPLE 1
A group of 133 Asian female participants between the ages of 22 and 51 was recruited

15  fortesting. After registration, each participant was given a questionnaire containing 48
questions covering various aspects of the participant’s biological and psychological
conditions. For example, the questionnaire may inquire the participant about her age, sensory
feel (e.g., fear of cold/heat, sensation of heat at one’s palms, palm sweating, sweating pattern,
feeling of thirst, feeling of bitterness in one’s mouth, suffering from internal heat, and the

20  like), sleep pattern, dietary habits, skin conditions (e.g., skin color/tone, dryness/oiliness, and
the like), facial complexion and tones (e.g., redness, darkening, and the like), skin problems
(e.g., acne breakouts, pores, uneven skin tone, hyperpigmentation, dark spots, sensitivity, dry
patches, lines/wrinkles, sagging, and the like), energy level, stress level, physical and
emotional well-being, and the like. An exemplary questionnaire that can be used for

25  practicing the present invention is included herein. It is provided for illustration purposes

only, without intending to limit the scope of the present invention in any manner.
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Respondent -QLl5- COLOR OF COVPLEXI ON- ROSY ( YES=1, NO=0) V19 Respondent

- QL5- COLOR OF COVPLEXI ON- SLI GHTLY ROSY ( YES=1, NO=0) V20 Respondent

- Q15- COLGROGB1IAAPAREXI ON- PALE ( YES=1, NO=0) V21 Respondentr/us@ubsoSonOR OF
COVPLEXI ON- SALLOW ( YES=1, NO=0) V22 Respondent -QL6-SKI N CONDI Tl ON- NORVAL
TO DRY (YES=1, NO=0) V23 Respondent -QL6-SKI N CONDI TI ON- NORMAL OR BALANCED
(YES=1, NO=0) V24 Respondent, - Ql6- | TO ALY (YES=1,
NO=0) V25 Respondent - QL8- ?ﬁ%%%ﬁ@%ﬁ%@v&i NO=0) V26
Respondent - QLl9- SKI N PROBLEMS- LARGE PORES ( YES=1, NO=0) V27 Respondent

- @4_ SKi -,-A-: NS A A REDN = NO=0 9 _Rasnaondaen R0 FAC| AL
SKI N CONDIEER NS ERESEMER:S OR NEEDY 20 Rad hH o
- QBO- FACI AL SKI N CONDI TI ONS | N SUMVERSCALI NG [FLARY RBE2PYES=1, NO=0) \(30
Respondent 4 QBamEACLAL 2SI N CONDI TI ONS | N SUMVERBDRYNESS ( YES=1, NOS0) V31
Respondent] - Q30- FACI AL SKI N CONDI TI ONS | N SUMVERCEXCESSI VE O L ( YESH1,
NO=0) V32 |Respondent -(R0-FACIAL SKIN CONDI TIONSD) A)-SOMVER- ACNE BREAKOUTS
(YES=1, NO=0) |V33 Respondent -Q30-FACI AL SKI N CONDFFrofNld N W NTER- || TCHY

SKI'N (YES::1IK| I\Eﬁg\%‘ ﬁgﬁc(ogﬁspondent - (BO- FACI ALl SKBNF@ORDReRE ONS | N
I
I

W NTERSCALI NG S=1, NO=0) V35 Responddfit Feap@Ohdapg@idaioldSKl N

CONDI TI ONS_| N |W NTER- DRYNESS (YES=1, NO=0) V36 REspomdeithe ab@89- FACI AL SKI N

CONDI TI ON$ | N (W NTER- EXCESSI VE O L (YES=1, NO=0)(AYBTteiRespondent - @BQJ- FACI AL

SKI' N CONDI| TL,ONSo lybli MWNFERhACMEnBREAKOWEIE ( YES=1,(BNSOx@gtimes

palms? (C) Seldom

(D) Never

(A) Often

(B) Sometimes

(C) Seldom

(D) Never

(A) Often

(B) Sometimes

(C) Seldom

(D) Never

(A) Often

(B) Sometimes

(C) Seldom

(D) Never

(A) Often

(B) Sometimes

(C) Seldom

(D) Never

(A) Good

(B) Balance

(C) Poor (less than 5 hours or a
lot of dreams)

(A) Heavy flavor (Spicy)

9 |What flavors do you prefer? (B) Bland flavor

(C) No preference

(A) Often

(B) Sometimes

(C) Seldom

(D) Never

(A) Often

Do you have night sweats while you are (B) Sometimes

sleeping? (C) Seldom

(D) Never

(A) Impatient

12 |What characteristic best describes you? (B) Patient

(C) Between (A) and (B)

4 |Do you easily have hand sweating?

5 |Do you easily sweat in the day time?

6 |Do you often feel thirsty and want to drink?

7 |Do you feel tired and sleepy?

8 |How is your sleep quality?

10 [Do you feel bitter in your mouth?

11
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V38 Respondent

NO=0) V39 Respondent
(YES=1, NOo@p11MB97Respondent
BREAKQUT- BACK ( YES=1, NO=0) V41 Respondent

- B1- WHERE ON BODY EXPERI ENCE

ACNE BREAKOUT- NECK ( YES=1,

- B1l- WHERE ON BODY EXPERI ENCE ACNE BREAKOUT- CHEST
- B1l- WHERE ON BCODY EXPERI ERCE/UAGNEB/050909
- B1- WHERE ON BODY EXPERI ENCE

ACNE BREAKOUT- DO NOT EXPERI ENCE BREAKQUTS ( YES=1, NO=0) V42 Respondent

- B2- FREQ
R?;ponde?té RSP D- STRESE 0)
V44 Respondent| - B5- REASONS FOR SLEEP BEI NG DOl STORBEES SNORI NG ( YES=1, NO=0)
V45 Respondentpo sUREEABENItEER ehEER., BB fish D Sth B@lt’)@tpp-??SI CAL DI SCOMFORT
(YES=1, NO=0) |M4bukes$pondent - B5- SONS FOR SLEEPCIBEMNG DI STURBED-|ROOM
TOO WARM COLDI(YES=1,_ NO=0) V47 Respondent - QR5-(RENSIS FOR _SLEEP BEI NG
DI STURBED{NOl $E ( YES=1, NO=0) V48 Respondent | 88)REASENSNEOR SLEEP |BEI NG
DI STURBED- LI GHifof, YEailyouNQz0be VAR gREgPONdent |- (BE) REASONS FOR SLEEP |BEI NG
DI STURBED- SMELL S, (XES31, NO=0) " V50 Respondent| - (40SEREQYERBY2TAKI NG [VI TAM N
SUPPLEMENTS ( G=EVERDAY) V51 Respondent - Q44- NUVBPRDGR CAFFEI NATED DRI NKS
CONSUMED EACH |DAY (4=MORE THAN 4 CUPS) V52 Reispdhd&naty Duins- HOW HEALTHY DO
YOU EAT (%=EXTREMELY HEALTHY) V53 Respondent [-Q4A)R&W STRESSFUL | S YOUR
LI FE (5=EXTRENELY STRESSFUL) TABLE 3: COEFFI|Cl ERTBoAND CONSTANTS
15 |What is the color of your complexion? (C) Below Rosy
(D) Pale
(E) Sallow
(A) Dry skin
(B) Normal to dry
16 |[What is your skin condition? (C) Normal or balance skin
(D) Normal to oil skin
(E) Oily skin
(A) Cold
17 |What kind of drink do you prefer despite the (B) Hot
season? (C) No preference
18 |Do you have acne breakouts on your face? (A) Yes
y y ' (B) No
19 |Do you have large pores on your face? Eg)) ;\ggs
20 |Do you have uneven skin tone? Eg)) ;\ggs
21 |Do you have pigmentation issues on your face? Eg)) ;\ggs
22 |Do you have (facial) dry patches? Eg)) ;\ggs
23 |Do you have severe dry (facial) skin? Eg)) ;\ggs
24 |Do you have facial redness? Eg)) ;\ggs
25 |Do you have more lines/wrinkles than peers? Eg)) ;\ggs
2% Do you suffer from overall darkening of skin (A)Yes
tone, darkening of complexion? (B)No
27 |Do you have sensitive skin? Eg)) ;\ggs
28 |Do you have dark spot? Eg)) Iﬁ\flgs
29 Do you have more sagging problem than your (A) Yes
peers? (B) No
30 [Do you typically experience any of the Please check all that applies to you:
following facial s}cm conditions during the Summer Months | Winter Months
summer and/or winter months?
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Itch skin [l [l
Scaling/Flaking [l [l
Dryness [l [l
Cracking O [l
Excessive oil [l [l
Acne breakouts [l [l
None of the above [l [l
(A) Face
(B) Neck
31 |Where on your body do you experience acne Eg)) g1;§1it
breakouts, if at all? .
(E) Do not experience acne
breakouts

(A) Once a week or more often

(B) About once every two
weeks

(C) At least once a month

(D) Less than once a month

(E) Never

(A) Excellent

(B) Very good

(C) Good

(D) Fair

(E) Poor

(A) Yes

(B) No

(A) Stress

(B) Snoring

(C) Physical discomfort

(D) Room too warm/too cold

32 |How frequently do you usually experience acne
breakouts on your face, if at all?

How could you rate your physical health
compared to others who are your chronological
age?

33

34 |Do you have difficulty falling asleep?

35 |When you have difficulty staying asleep, for (E) Noise
what reasons is your sleep disturbed? (F) Light
(G) Smells
(H) Other:
() Don’t know
36 Are you usually very tired and sleepy upon (A) Yes
waking in the moming and want to sleep more? (B) No
37 Do you tend to get very sleepy in the evening (A) Yes
before bedtime? (B) No
38 [Do you have seasonal allergies or have fever? (A) Yes
) (B) No
(A) Very mild
39 |What is the severity of your allergies? E]g% ﬁloldderate
(D) Severe
(A) Everyday
40 How frequently do you take vitamin (B) 5-6 days a week
supplements? (C) 3-4 days a week

(D) 1-2 days a week
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(E) Less often than once a
week

(F) Never

(A) Everyday

(B) 5-6 days a weck

(C) 3-4 days a week

41 |How many days a week do you exercise? (D) 1-2 days a week

(E) Less often than once a
week

(F) Never

(A) Never

(B) Sometimes

(C) Often

(D) Always

(A) Well balanced meal

43 |Which of the following best describe your (B) Somewhat balanced meal

typical meal? (C) Not a balanced meal

On average, how many caffeinated drinks do (A) More than 4 cups/drinks

you have everyday? By caffeinated drinks, we (B) 3-4 cups/drinks

mean caffeine energy drinks, coffee, tea and (C) Less than 2 cups/drinks

soda. (D) None

(A) Extremely healthy

(B) Very healthy

(C) Somewhat healthy

(D) A little healthy

(E) Not at all healthy

(A) Excellent

(B) Very good

46 |How would you rate your emotional well-being? (C) Good

(D) Fair

(E) Poor

(A) Extremely stressful

(B) Very stressful

47 |Thinking about your life, in general, how (C) Somewhat stressful

stressful would you say your life is? (D) Slightly stressful

(E) Not at all stressful

(A) Extremely well

(B) Very well

48 |How well do you feel you deal with stress (C) Somewhat well

(D) Slightly well

(E) Not at all well

42 |How often do you skip meals?

44

Thinking about your overall eating habits, how

45 calthy do you cat?

After filling out the questions on the questionnaire, each participant was directed to a
station with a trained skin specialist, who evaluated the following skin conditions of the

participant based on a scale of 0 to 10:

23



Ds 14.26397 Ws 22.76282 ) 4.50266 B.) 4.24891 W...) 6.78872 1)9 2. 71058
W:9 1.27952 A0 5.79872 WB1.0 6.70748 W.1.0 6.90218 W) 1.0 8.06332 W 10

6. 77549 ANO2007FA8Z8WL311 2.81332 Wi

2 7.13019 W317 7.78881 Wp

(1)  Acne breakout;
(2)  Pores;
(3)  Skin tone;
(4)  Age spots;
5 (5) Redness;

(6)  Global facial wrinkles;
(7)  Crow’s feet;
(8)  Moist level;
(9) Elasticity;

10 (10) Dull-Radiance; and

(11) Skin color variants.

6. 43626 WD i

7. 8799CTMR2010/03@0%2265 Al

Standard photo scales were developed for the specialist evaluation purposes, based on

empirical observations of skin conditions of the Asian sub-population from which the 133

participants were sampled.

15

After the evaluation by the skin specialist, each participant was directed to a TCM

doctor, who asked the participant various questions typical for TCM diagnosis purposes and

observed various physiological characteristics of the participant (e.g., pulse, tongue color,

tongue fur color, facial complexion, and the like) and then rendered a diagnosis for the

participant with respect to the skin composition of such participant according to TCM

20  principles. Specifically, the diagnosis rendered by the TCM doctor categorized each

participant into one of five (5) skin composition categories, i.e., Yang-dominant, balanced-to-

Yang, balanced, balanced-to-Yin, and Yin-dominant.

The participants were also subject to testing by various devices and instruments, which

measured various physiological parameters of the participants, such as skin surface hydration,

25  sebum level, skin elasticity, skin pH value, the amount of melanin contained in the skin cells,
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erythema, skin temperature, transdermal water-loss (TEWL), skin redness, and radiance-
dullness of the skin.
A step-wise, multi-class linear discriminant analysis was then carried out to analyze the
testing data as collected hereinabove. Based on the TCM’s doctor’s diagnosis, the 133
5  participants were categorized into 5 groups, i.e., Yang-dominant, balanced-to-Yang, balanced,

balanced-to-Yin, and Yin-dominant. The answers provided by the participants to the 48
questions on the questionnaire and the 0-10 scaled evaluations of the participants’ skin
conditions as provided by the trained skin specialist were all treated as independent variables
or predictors (V), each of which was representative of one type of biological and/or

10  psychological parameter of the participants for subsequent analysis. The medium/mean values
and distributions of the independent variables (V) for each group of participants of a particular
skin composition were separately calculated.

An F ratio was then calculated for each one of these independent variables (V) as an

indicator of the capability of each particular independent variable (V) in discriminating

15  between different groups of participants of various skin compositions as determined by the
TCM practitioner. The independent variable (V) with the largest F ratio was initially selected
and taken out of the pool of independent variables (V). F ratios for the remaining independent
variables (the pool excluding the already selected independent variable) were then
recalculated, and the independent variable with the largest F ratio among these was selected

20  and taken out of the pool of independent variables. The calculation and selection steps were
reiterated to select multiple independent variables, which were then used to construct
classification functions for determining which category of skin composition a new user most
likely belongs. Because there were 5 categories of skin compositions, i.e., Yang-dominant,
balanced-to-Yang, balanced, balanced-to-Yin, and Yin-dominant, five (5) different

25  classification functions were constructed, each of which corresponded with a specific skin
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composition category and each was used to compute a classification score (Y) for a new user
by entering the biological and/or psychological information of such new user.
Specifically, the five (5) different classification functions so constructed were as
follows:
5 (DYA=Ca+ WarxVi+ WarxVy + WasxVi+... WasaXVsy+ Was3xVss,
(2) Yg =Cp + Wp1 XV + WXV + WpsXVi+... WpsyxVsy+ WpspXVss,
(3) Yc=Cc+ WerxVi + WeaxVy + WesxVi +... WespXVsy + WesX Vs,
(4) Yp = Cp + Wpi1XVi + WXV + Wp3x Vi +... WpsyxVsy + Wps3xVs3, and
(5) Yg = Cg + WeixVi + WgpxVy + WgsxVi+... WespXVsy + Wes3xVss,

10

wherein variables V, through Vs are the variables selected through the discriminant analysis
(note that there some of the answers corresponding to the respondent questionnaire were
broken down into two or more variables, so the total number of variables was larger than that
of the questions); wherein Ya, Y, Y¢, Yp and Y are the classification scores calculated for a
15  new user indicative of the likelihood of such user to be categorized as Yin-dominant
(hereinafter referred to as “A”), balanced-to-Yin (hereinafter referred to as “B”), balanced
(hereinafter referred to as “C”), balanced-to-Yang (hereinafter referred to as “D”), and Yang-
dominant (hereinafter referred to as “E”) skin composition, respectively; wherein Wa; to Wass
are coefficients that each correspond with one of the selected independent variables V; through
20 Vs; for skin composition A (i.e., Yin-dominant) and are indicative of the relative weights of
the selected variables in computing the classification score Y 5 for using the first classification
function (1) in computing the likelihood of such user to be categorized as having skin
composition A (i.e., Yin-dominant); wherein Wpg; to Wgs3 are coefficients that cach
correspond with one of the selected independent variables V; through Vs3 for skin composition
25 B (ie., balanced-to-Yin) and are indicative of the relative weights of the selected variables in

computing the classification score Y for using the second classification function (2) in

26
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computing the likelihood of such user to be categorized as having skin composition B (i.e.,
balanced-to-Yin); wherein W¢; to Wess are coefficients that each correspond with one of the
selected independent variables V; through Vs;3 for skin composition C (i.e., balanced) and are
indicative of the relative weights of the selected variables in computing the classification score
5 Yc for using the third classification function (3) in computing the likelihood of such user to be

categorized as having skin composition C (i.e., balanced); wherein Wp; to Wps3 are
coefficients that each correspond with one of the selected independent variables V; through
V53 for skin composition D (i.e., balanced-to-Yang) and are indicative of the relative weights
of the selected variables in computing the classification score Yp for using the fourth

10 classification function (4) in computing the likelihood of such user to be categorized as having
skin composition D (i.e., balanced-to-Yang); wherein Wy to Wgs3 are coefficients that each
correspond with one of the selected independent variables V; through Vs3 for skin composition
E (i.e., Yang-dominant) and are indicative of the relative weights of the selected variables in
computing the classification score Y for using the fifth classification function (5) in

15  computing the likelihood of such user to be categorized as having skin composition E (i.e.,
Yang-dominant); wherein Ca, Cp, Cc, Cp and Cg are constants cach associated with a specific
skin composition A, B, C, D, and E, respectively.

The following tables identify each independent variable V; through Vs; and the

corresponding coefficients and constants associated therewith for each classification function:

20
TABLE 2: SELECTED VARIBLES

Vi Specialist-Q1-ACNE BREAKOUT (0 TO 10 SCALE)

vV, Specialist -Q2-PORES (0 TO 10 SCALE)

V; Specialist -Q3-SKIN TONE (0 TO 10 SCALE)

V, Specialist -Q5-REDNESS (0 TO 10 SCALE)

Vs Specialist -Q6-GLOBAL FACIAL WRINKLES (0 TO 10 SCALE )
Vs Specialist -Q8-MOIST LEVEL-MOIST (YES= 1, NO=0)

V; Specialist -Q9-ELASTICITY (0 TO 10 SCALE)
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Vg Specialist -Q10-DULL-RADIANCE (0 TO 10 SCALE)

Vo Specialist -Q11-SKIN COLOR VARIANTS-ROSY (YES=1, NO=0)

Vio Respondent-Q2-FEAR OF-COLD (YES=1, NO=0)

Vi Respondent -Q2-FEAR OF-HEAT (YES=1, NO=0)

Vip Respondent -Q2-FEAR OF BOTH-HEAT AND COLD (YES=1, NO=0)

Viz Respondent -Q7-DO YOU FEEL TIRED AND SLEEPY (OFTEN=4)

Vig Respondent -Q12-CHARACTERISTIC DESCRIBING YOU-IMPATIENT
(YES=1, NO=0)

Vis Respondent -Q12-CHARACTERISTIC DESCRIBING YOU-PATIENT
(YES=1, NO=0)

Vie Respondent -Q13-SUFFER FROM INTERNAL HEAT (OFTEN=4)

Viz Respondent -Q14-DESCRIPTION OF FACIAL COMPLEXION-(VERY
DULL=5)

Visg Respondent -Q15-COLOR OF COMPLEXION-ROSY (YES=1, NO=0)

Vig Respondent -Q15-COLOR OF COMPLEXION-SLIGHTLY ROSY (YES=1,
NO=0)

Vo Respondent -Q15-COLOR OF COMPLEXION-PALE (YES=1, NO=0)

Vo Respondent -Q15-COLOR OF COMPLEXION-SALLOW (YES=1, NO=0)

Vo Respondent -Q16-SKIN CONDITION-NORMAL TO DRY (YES=1, NO=0)

Vs Respondent -Q16-SKIN CONDITION-NORMAL OR BALANCED (YES=1,
NO=0)

Vo Respondent -Q16-SKIN CONDITION-NORMAL TO OILY (YES=1, NO=0)

Vs Respondent -Q18-SKIN PROBLEMS-ACNE BREAKOQUTS (YES=1, NO=0)

Ve Respondent -Q19-SKIN PROBLEMS-LARGE PORES (YES=1, NO=0)

Vo Respondent -Q24-SKIN PROBLEMS-FACIAL REDNESS (YES=1, NO=0)

Vs Respondent -Q30-FACIAL SKIN CONDITIONS IN SUMMER-ITCHY SKIN
(YES=1, NO=0)

Voo Respondent -Q30-FACIAL SKIN CONDITIONS IN SUMMER-
SCALING/FLAKING (YES=1, NO=0)

V3o Respondent -Q30-FACIAL SKIN CONDITIONS IN SUMMER-DRYNESS
(YES=1, NO=0)

Vi Respondent -Q30-FACIAL SKIN CONDITIONS IN SUMMER-EXCESSIVE
OIL (YES=1, NO=0)

Vi Respondent -Q30-FACIAL SKIN CONDITIONS IN SUMMER-ACNE
BREAKOUTS (YES=1, NO=0)

Vi3 Respondent -Q30-FACIAL SKIN CONDITIONS IN WINTER-ITCHY SKIN
(YES=1, NO=0)

Vi Respondent -Q30-FACIAL SKIN CONDITIONS IN WINTER-
SCALING/FLAKING (YES=1, NO=0)

Vs Respondent -Q30-FACIAL SKIN CONDITIONS IN WINTER-DRYNESS
(YES=1, NO=0)

Vi Respondent -Q30-FACIAL SKIN CONDITIONS IN WINTER-EXCESSIVE OIL
(YES=1, NO=0)

Vi Respondent -Q30-FACIAL SKIN CONDITIONS IN WINTER-ACNE
BREAKOUTS (YES=1, NO=0)

Vg Respondent -Q31-WHERE ON BODY EXPERIENCE ACNE BREAKOUT-
NECK (YES=1, NO=0)

Vi Respondent -Q31-WHERE ON BODY EXPERIENCE ACNE BREAKOUT-
CHEST (YES=1, NO=0)

Vo Respondent -Q31-WHERE ON BODY EXPERIENCE ACNE BREAKOUT-
BACK (YES=1, NO=0)

Vau Respondent -Q31-WHERE ON BODY EXPERIENCE ACNE BREAKOUT-DO
NOT EXPERIENCE BREAKOUTS (YES=1, NO=0)

Vi Respondent -Q32-FREQUENCY OF ACNE BREAKOUTS ON FACE
(5=ONCE A WEEK OR MORE)

Vi Respondent -Q35-REASONS FOR SLEEP BEING DISTURBED-STRESS
(YES=1, NO=0)

28



-0.55476 W 8.87747 WLp 6.62846 1.36545 Wx 1.69279 WL. -1.59018 W29

14. 4482 W3) 15.59435 9 7.56485 |) 9 15.52505 WL.. 2) 20.52038 W3( -6.32975
WL330 -9.Wea9ft/Ms978 -5. 6209 WL) 3( -8.26135 0 -10.52059 WCT/US201845889 W1
-4.68028 W -6.59683 1)1 -2.50031

Vau Respondent -Q35-REASONS FOR SLEEP BEING DISTURBED-SNORING
(YES=1, NO=0)

Vis Respondent -Q35-REASONS FOR SLEEP BEING DISTURBED-PHYSICAL
DISCOMFORT (YES=1, NO=0)

Vi Respondent -Q35-REASONS FOR SLEEP BEING DISTURBED-ROOM TOO
WARM/COLD (YES=1, NO=0)

Vi Respondent -Q35-REASONS FOR SLEEP BEING DISTURBED-NOISE
(YES=1, NO=0)

Vs Respondent -Q35-REASONS FOR SLEEP BEING DISTURBED-LIGHT
(YES=1, NO=0)

Vi Respondent -Q35-REASONS FOR SLEEP BEING DISTURBED-SMELLS
(YES=1, NO=0)

Vso Respondent -Q40-FREQUENCY TAKING VITAMIN SUPPLEMENTS
(6=EVERDAY)

Vs, Respondent -Q44-NUMBER OF CAFFEINATED DRINKS CONSUMED
EACH DAY (4=MORE THAN 4 CUPS)

Vs, Respondent -Q45-HOW HEALTHY DO YOU EAT (5=EXTREMELY
HEALTHY)

V3 Respondent -Q47-HOW STRESSFUL IS YOUR LIFE (5=EXTREMELY
STRESSFUL)

TABLE 3: COEFFICIENTS AND CONSTANTS

-5.03481 -3.32657 -6.41283 -1.9017 -1.84041
2.86515 1.16363 -1.39053 2.1262 440778
7.25343 4.91899 4.70919 4.97844 6.45077
0.77215 0.3698 0.44631 2.18927 3.21603
-13.53785 -9.49917 -11.61919 -14.47177 -24.54775
-6.26384 -4.73265 -1.0894 -4.09167 -14.96101
4.91627 2.28944 1.78096 5.3033 10.86091
9.60978 11.04179 12.78336 14.26397 22.76282
4.50266 4.24891 6.78872 2.71058 1.27952
5.79872 6.70748 6.90218 8.06332 6.77549
2.05002 2.81332 6.43626 7.87991 12.42265
7.13019 7.78881 7.78571 9.85302 7.37807
13.0662 10.91798 12.38146 10.65906 13.75115
5.84626 5.01957 2.84629 3.30128 -4.00897
14.35454 13.74852 12.02993 12.9599 15.45324
3.16837 3.51648 3.20893 1.03277 -0.70696
10.70804 10.83141 10.46987 9.37636 8.0314
78.28738 78.51756 79.8523 83.91855 93.36256
81.92217 87.84184 87.58114 87.2457 101.40503
78.63351 86.28866 86.93638 86.65417 102.20674
63.50097 68.59361 70.52393 69.55426 77.66964
3.44182 0.15277 5.69318 -1.12491 -4.40742
10.0591 9.82875 12.1122 7.59917 11.69212
11.71474 9.46744 16.06216 9.41853 8.32798
-2.40053 -0.5321 -0.40143 -0.08659 1.20704
3.42408 2.81038 5.34481 5.39178 9.99927
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1.58022 6.32234 3.96203 3.04199 -0.55476
8.87747 6.62846 1.36545 1.69279 -1.59018
14.4482 15.59435 7.56485 15.52505 20.52038
-6.32975 -9.09096 -5.6209 -8.26135 -10.52059
-2.84589 -4.68028 -6.59683 -2.50031 -1.83753
-6.29274 -5.38067 -1.85282 -5.20866 -8.16089
0.86533 0.21689 0.59462 -0.1715 1.46984
-1.00161 2.88752 3.17145 1.02958 217715
17.05898 17.2045 11.05842 16.88556 19.40689
-10.75367 -8.30602 -8.61707 -5.04753 -8.40332
0.36254 -3.49799 -2.80702 -1.18985 -1.14465
-19.32756 -15.42999 -16.92841 -20.13988 -32.79576
0.33108 0.28936 6.0703 3.56482 8.39871
-0.50417 -1.56768 -1.52976 -1.44652 -1.43144
40.07422 34.64281 34.16851 38.45052 45.4052
12.50723 12.69321 12.30448 13.63575 15.64608
-9.17133 -6.97504 -1.10747 -3.99002 -2.35332
0.24349 -0.63206 -0.78648 0.14629 3.93916
-8.63626 -5.86896 -7.67355 -4.62572 -8.14927
-3.71256 -3.49322 -1.32212 -1.31128 2.40936
12.48024 10.77945 10.59542 11.26331 14.35998
-8.06078 -6.94508 -7.48413 -8.41228 -10.89619
-18.75243 -18.41954 -17.46166 -17.98823 -22.52914
1.51757 2.04889 1.62452 1.24405 0.77243
6.04014 6.03027 4.3963 5.5696 6.28266
2.80341 3.74745 3.70402 3.80916 4.06269
0.4751 -1.04686 -1.96563 0.80047 2.49099
-151.32817 | -143.07719 | -144.5403 -155.94759 240.69533

The classification score Y5, Y, Y, Yp and Yg outputted by each classification

function represents the likelihood of a new user being classified by a TCM practitioner as
having the specific skin composition A, B, C, D and E associated with the respective
5 classification function. In other words, for each new user, each classification function will
compute a classification score, and the skin composition associated with the classification
function that renders the highest classification score is the skin composition of the user.
While the invention has been described in connection with a preferred embodiment, it

is not intended to limit the scope of the invention to the particular form set forth but, on the

10 contrary, it is intended to cover such alternatives, modifications, and equivalents as may be

included within the spirit and scope of the invention as defined by the appended claims.
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What we claim is:

L. A computer-aided diagnosis system for determining the skin composition of a specific
user according to Traditional Chinese Medicinal (TCM) principles, said system comprising:

(1) a data entry module configured for entering into said system a clinical data set
obtained from the specific user, wherein the clinical data set comprises biological
and/or psychological information selected from the group consisting of age, gender,
bodily sensation, tongue color, tongue fur color, lip color, skin condition and
complexion, sleep pattern, dietary habits, energy level, stress level, physical fitness and
emotional wellness of the specific user;

(2) a data processing module in communication with the data entry module,
wherein said data processing module is configured for applying a statistical
classification process to said clinical data set so as to classify the skin composition of
the specific user according to TCM principles; and

(3) an output module in communication with the data processing module and
configured for displaying the skin composition of the specific user as determined by

the data processing module.

2. The computer-aided diagnosis system of claim 1, wherein the skin composition

classification of the specific user is indicative of Yin-Yang balance of the skin of the specific

user or the lack thereof.

3. The computer-aided diagnosis system of claim 1, wherein the skin composition of the

specific user is one of three different classifications or one of five different classifications.
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4. The computer-aided diagnosis system of claim 1, wherein the data processing module
is further configured for recommending one or more topical skin care regiments and/or

ingestible skin benefit products suitable for the skin composition of the specific user.

5. The computer-aided diagnosis system of claim 1, wherein at least some of the
biological and/or psychological information in the clinical data set is obtained through the
specific user’s self-evaluation as prompted by a questionnaire containing questions related to
one or more topics selected from the group consisting of age, gender, bodily sensation, skin
condition and complexion, sleep pattern, dietary habits, energy level, stress level, physical

fitness, and emotional wellness of the specific user.

6. The computer-aided diagnostic system of claim 5, wherein the self-evaluation is

conducted by the specific user remotely by filling out the questionnaire online.

7. The computer-aided diagnostic system of claim 5, wherein the self-evaluation is

conducted by the specific user on site by filling out the questionnaire at a retail location.

8. The computer-aided diagnostic system of claim 5, wherein some of the biological
and/or psychological information in the clinical data set is obtained through evaluation of the

specific user by a trained holistic beauty specialist.

0. The computer-aided diagnostic system of claim 8, wherein the evaluation is conducted

by the trained holistic beauty specialist through interactive consultation with the specific user.

10.  The computer-aided diagnostic system of claim &, wherein the evaluation is conducted

on site by the trained holistic beauty specialist at a retail location.
32



-1.10747 1)43 -3.99002 WL. 41 -2.35332 4 0.24349 WL344 -0.63206 W4 -0. 78648
W) 44 0. 14629 WL.. 44 3.93916 --; -8.63626 WL34. -5.86896 WA.c -7.67355 1)45
-4. 62572 W.241190438814927 6 -3. 71256 WL346 - 3.49322 4( - PC3IAR2A0ME)4S
-1.31128 1:4(, 2.40936 7 12.48024 WL347 10.77945

11. The computer-aided diagnostic system of claim 5, wherein some of biological and/or
psychological information in the clinical data set is obtained through measurements conducted

on the specific user by an electronic device which measures one or more skin parameters.

5 12 The computer-aided diagnosis system of claim 1, wherein the statistical classification
process employs a classification technique selected from the group consisting of discriminant
analysis, logistic regression, naive Bayes classifier, support vector machines, quadratic
classifiers, neural networks, perceptrons, decision trees, Bayesian networks, hidden Markov
models, and combinations thereof.

10
13. The computer-aided diagnosis system of claim 1, wherein the statistical classification
process comprises multiple classification functions, each of which is associated with a specific
skin composition and is used to compute a classification score for a user representing the
likelihood of said user being classified by a TCM practitioner as having the specific skin

15  composition associated with the respective classification function, wherein the skin
composition associated with the classification function that renders the highest classification

score for the user is classified as the skin composition of the user.

14. The computer-aided diagnosis system of claim 13, wherein the classification functions

20  are either linear or quadratic.

15. The computer-aided diagnosis system of claim 13, wherein the classification functions
are constructed by a discriminant analysis comprising:
(a) obtaining a training data set that comprises biological and/or psychological

25  information of multiple users in a training sample selected from a population and classification
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of said users by a TCM practitioner with respect to their skin compositions according to TCM
principles;

(b) identify a group of independent variables, each of which is representative of one
type of biological and/or psychological information of the users in the training sample;

5 (c) calculating an F ratio for each one of the group of independent variables, which is
indicative of the capability of said independent variable in discriminating between different
groups of users of different skin compositions as determined by the TCM practitioner, wherein
the F ratio for a specific independent variable is calculated as the ratio of between-group
variance of said independent variable over the average within-group variance of said

10  independent variable;
(d) selecting the independent variable with the largest F ratio;
(e) calculating F ratios for the remaining independent variables;
(f) repeating steps (d)-(e) until all independent variables having F ratios greater than a

pre-set level of significance have been selected; and

15 (g) using the selected independent variables to construct the multiple classification
functions.
16. The computer-aided diagnosis system of claim 15, wherein each classification function

is a linear function having a general formula Cy + W1 XV + WXV, + .. + Wy, XV, wherein
20  Cxis a constant associated with a specific skin composition, V; to V, are the selected
independent variables, Wx; to Wiy, are coefficients that each corresponds with one of the
selected independent variables for the skin composition and are indicative of the relative
weights of the selected variables in computing the classification score using the respective

classification function.
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17. The computer-aided diagnosis system of claim 15, wherein the classification functions
are validated by using a validation data set that comprises biological and/or psychological
information of multiple users in a validation sample and classification of said users by a TCM
practitioner with respect to their skin compositions, and wherein said validation sample is

5 selected from the same population as the training sample but contain a different group of

Users.

18. A computer-readable medium comprising code for determining the skin composition
of a specific user according to Traditional Chinese Medicinal (TCM) principles, said code

10 comprising instruction for applying a statistical classification process to a clinical data set
obtained from the specific user so as to classify the skin composition of said specific user
according to TCM principles, wherein said clinical data set comprises biological and/or
psychological information selected from the group consisting of age, gender, bodily sensation,
tongue color, tongue fur color, lip color, skin condition and complexion, sleep pattern, dietary

15  habits, energy level, stress level, physical fitness and emotional wellness of the specific user.

19. The computer-readable medium of claim 18, wherein the skin composition
classification of the specific user is indicative of Yin-Yang balance of the skin of the user or
the lack thereof.

20
20. The computer-readable medium of claim 18, wherein the skin composition of the
specific user is selected from one of three different classifications or one of five different

classifications.
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24. A method for determining the skin composition of a specific user according to
Traditional Chinese Medicinal (TCM) principles, comprising:
(1) obtaining a clinical data set from the specific user, which comprises biological
25 and/or psychological information selected from the group consisting of age, gender,

bodily sensation, tongue color, tongue fur color, lip color, skin condition and
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25mul tiple classificatron functions, each of which is associated with a
specific gki Bf&91_'381@&'ahh/%f‘ps?@l&blég’%ca}'ﬁl?&mtaf?orp&fmél&s@rs@n e A3 Riidol GRAblcON score for
a user representing the likelihood of said user being classified by a TCM
practi tioner e hiP rRRGGH dabf otk M ERORPSH A PLhRHSIARMACEnith fh t he
respective clggé?%¥Cat%on {unpt%Sh,omhereﬁgagﬁelgkpp conposiffoplaégopiated
with the ﬁl'dﬁir?xlefdf(ﬁ?e.tdaﬁdbiﬁtg BF%aﬁd)igd%pQﬁl&e [ CHEGE S &i@&inﬂhﬂﬁg%&“ﬁékl@ $hefhfation
score for the user is classiiied as the skin conposition of the user. 5
37. The d i : Lt [ £ i f 0 2 either
37 o B S SR IS8 SRS AL A HRSHLRPS RIS
cl assb(f) ! C%FeIFOeriof Po?crs Ie%ﬂ‘% ir?c{eﬁen%grqtsvta{ri!ibcié %%allgx%t%g %SO tﬂle fa iHlo Q\%Qén—%&z‘[; ysts
conpr i'si ng: fdﬂ optarnrng a trafning data set that conprises o
b|ologlca%%%ggéﬁﬁw§%¥%gogqﬂ%cah%l&jo gatlo%_qhgqukglel%nuse gﬂln a training
sanpl e se BUIVAE T o Zhd'® &Y a8 ¥ EREI O V1A d Users by a TCM
practitioner with respect to their skin conpositions according to TCM
akinﬁiple ,qT§?%§V?F§%tif¥ing atgroupfoL.iPdependentdyariableﬁ,leaph Ff

ich is representative of on e i iC and/ or psychol ogi ca
i nformation of (4 ileeliaeihs ndgpen %“tl\:égré*}b WP @sf?ggeét, ratio; - (¢)” cal cul ating an
Fratio for each ?niﬁpf th %r?ﬁp of . i ndependent vaHiabIesz which is _
i ndi cative of EChelisasf ey Tythsrmginingdairerientvaahltsabl e i n di scri mi nati ng
bet ween different groups of users of different skin conpositions as
det er ¥ ned by @HePHNG Perid Oreh wii pll indprandsn vartablees havipgF rasios gieatsr Speei i ¢
i ndependent variable is calculated as the ratio of between-group variance
of said i hdepearbat signficaapd kavehean selegiedipdd age wi t hi n- group vari ance of said
i ndependent vari abl e; 39



(d) selecting the independent variable wth the |argest F ratio; (e)
calculating F ratios for the renmai ning i ndependent vari ables; 25(f)
repeat i ngwetzep4843- (e) until all independent vari abl esPlhagisagolsmas i os
greater than a pre-set |evel of significance have been sel ected; and
(g) using the selected i ndependent variables to construct the nultiple
cl assification funct d of claim 38, .wherei. ach
Cl assi 11 oat | ol Ut homeieddnepbEp RHHREs S roB Rt P S eV B mut & o
+ WixVi + Wk2xV2 + ... + WV'" wherein Cx is a constant associated with a
specific oo Iléonposmlon Vi to V., are the selected i ndependent
variables, W1 to W, are coefficients that each corresponds wth one of
the sel ect ed independent vari ables for the skin conmposition and are
indicative of the relative wei of the selected variables in conputing
the cl assPti cathegnetaedsfslaiapy qwffén pach glepvifiqpor: funetiqnsis & Hrgap AnFligict i on. 10
40. The nethod of cl aim 38, mhereln the classification functions are
val i dat edhdjnarsgongrabiopmulp GatiVn*Hat &sef2 t hat WoorPri vdisseiibfols dgpesant and/ or
psychol ogi cal information of nultiple users in a validation sanple and
cl assi fi carparchvitsaprecilisekiy coppesitiaMy pioadt 4re thsnelectod Hencadapeeariables.t hei r
skin conpositions, and wherein said validation sanple is selected fromthe
sane 15popGi @tWamrasoetfﬂiréerﬁSrthiltmhﬁgcommhés Wit oo thei saleetedl intifrendent gr oup of
users

variables for the skin composition and are indicative of the relative weights of the selected

variables in computing the classification score using the respective classification function.

10
40. The method of claim 38, wherein the classification functions are validated by using a
validation data set that comprises biological and/or psychological information of multiple
users in a validation sample and classification of said users by a TCM practitioner with respect
to their skin compositions, and wherein said validation sample is selected from the same

15  population as the training sample but contain a different group of users

40



