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Nowadays, misdiagnoses account for a significant portion of medical errors.
This is due to the fact that each physician’s diagnosis is different depending on the
physician’s knowledge, skill, and experience. In several cases, physicians may ignore
uncommon diseases. Also, after the diagnosis, the physician has to provide ICD-10-
CM code. This is a difficult process for most (if not all) physicians. We propose a
predictive model for classifying disease from symptoms by applying text mining
technique. Our research technique allows physician to diagnose and to access an
ICD-10-CM code directly from symptoms. Our models are based on several classifiers
such as Decision Tree, Naive Bayes, Support Vector Machine, and Neural Network.
Models from each classifier were compared using training time, predicting time,
Receiver Operating Characteristic (ROC) curve, True Positive Rate (TPR), False Positive
Rate (FPR), precision and accuracy. The result suggests that Neural Network gives the

best TPR at 89.03%.
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2. ASAUAUNIINITATIANINISUNNE (Medical investigation)
TlunsaingUaedulsangunss Senanulddesyszunaiovas 10 f
20 vy lpgunndasyinnsnsiaiiuinaInnsItadeneadin n13Rs3a
WiNANAETuegiuaIN1sveEUie Usedinienisunmd nan13nsiaseaniy waz
AAUNTAVRINNEG FIRENVBINIIATIVAUAY LU N1IATIANITesuRns
11395930 TEENIANURAUNANI9SIEINYT N1TARTULLBNINTIAINTBNS
(3 < L
ATIAYaa LUUAU
lounmdlaToyaaNN1THOUNINDINIT NTATIAITNNY ULATNMTAUAULAY Unnd
aa o Yo va < a X = o 1 [
sganusaidadelaingriedulsreglsuasiintuanawnnla Feaviiludgnisshwuag

AnnunaE U89 19N TS



(%
[

luvsaFannunnglianunsamanvevedsaiuudals  unndeialinisinwm

Atrenunaeidaidiieinazslulsreglsiniign  Fadounmdlinissnwinutuue,

AUemeld azSennsidadeuuuili myidadesien1sinw (Therapeutic diagnosis)

2.1.2 5% laTRmudidu

ICD §9311311 International Classification of Diseases and Related Health
Problems  Wudgdsuunlsnsznirasunafisariulasesdniseusielan  (World
Health Organization: WHO) Buldiausd ae. 1893 Tnefitngusasdifieldlunsdn
vinemgveslsauazlymauninsng q Anuluiywd wagldifussuusialsauazsia
Hoyynavam Fenazgnihuldusslovilususzuininer nvadd suunvasaume
NIIINUNUENTANENT NMTINUNLETAMLAENISUNTIEASNwINeIUIa 9Inn1stulin
WagTIUTINTRYaN AT

v A

ICD-10-CM [5] g931370 10" Revision of ICD Clinical Modification L‘fluur:yﬁzj
$uunlsaseninUsanaatuutluadedl 10 %aﬂuaﬁuﬂ%’uﬂgaﬂ%mqm gnusuUsailed
a.f. 2010 1ussuuifiesdUsznoudidny 2 dw e szuumsiamnavyveslsauas
Jayvauameng o inulusngud wagszuusialsauavsiatymguam

feiidniumsdnsanlsmenaagldatalsn 1 siadoniadinm 1 ade

[ Y

TngunAunndnvinnisguasngUissdugasuingiiedulseesls  wielinneaiu
a a c ' 2/ & = T o ! v a 1 fe ¥ £
Anunfdueeals wivasionalinuifsdsendenisdndula wiwnmdnnesasUlla
ievglmihnmsinwgUiesely

Snuuzvaesialodmnudidudusiandsznauaiudiiavnasfi1ones

[
Y = U ¥ £ %

(Alphanumeric code) 1A83RaLARLFIILTUAUAILDNYINIIBINGY A-Z WAINIUAE

Fuavensdn 0-9 BnUszana 2-4 1 Fadusiadifanueny 3-5 $nuse Feg1ady 110

Juswaunulsa Hypertension way J18.9 Wuswaunulsa Pneumonia
lofAmudiduduszuusialsauaysiatimaunmnieudiedue Aldinisud

[

Weovesniduunang o sauisdu 21 un [6] el

AT 1 Tsafinide 19597 A00-B99
N 2 ilosenuazanss 1d59ie C00-D49
Nl 3 lsAden 19597 D50-D89
Nl 4 Tssioxl3vie T459a E00-E89
N 5 15p3n lsauszam naAnssy g59a FO1-F99



nauT 6 lsAavadnagsyuUUsEam 1d59ia GOO-G99
N 7 SN 159a H00-H59
Nl 8 Tsey 1459 H60-H95
nEwT 9 lsalanasviaeaiion 1959iat 100-199
nau# 10 lspvanuagsyuumela 1959 J00-J99
N 11 15ATEULERERINNS g59a K00-K95
N 12 [SEREVIA 1¢59a L00-L99
N 13 Tsanduiilouaznszgn 1597 M0O-M99
naud 14 lsalauazszuumaaulaanie 159 NOO-N99
Nl 15 faps3st nismaen 159%a 000-09A
N 16 15AYRINITNRSNLAA 1g59a P00-P96
Nl 17 fnsudinln 19597 Q00-Q99
N 18 9INTUAYBINTSUARIHAUNG 1597 ROO-R99
Nl 19 MIUIAULaENISIASURY 19597 S00-T88
naut 20 ANVRNIBUBNTBINITUIALAY 19597 V01-Y98
N 21 NsIAUINTEUNIN 19598 200-299

nslaitalsn aui3uanmsnsadevdeyalsafivnngoglunvssdeu aindy
Wasusdonndldudusuuazdondmdnvedsaromnun iWeldlunsdamsialed
Avudidnanassell wazdvuasialselaeiuEssdduainsialsandn stannsidade
3 alsaunsndeu sWan1sidededu uarsiEaIAYeINITUIRLEY

sidleBAmudiduansailvlduslovdlunmsidadeanmnnisne ioussidu
auvmmsmeiinuves 1flunsidedelselugndoyavesiihe ieussiduaniunisal
Tsaiiwuvos Usuiflunadnsveadthsianglsn Yseiiumuseideswesuimaamzlsa

Usziunmsidntauinsvesiielanelsn wasUsediudssansnimuesusnisianizlse

2.1.3 maimilasdoya

msviunilesdoya (Data Mining) (7] 1umansiaziilugnisdumueuily
Fudayarunalng (Knowledge discovery in large database) WnedensyuIunsi
nszhiudeyaduiusnniiiefumsuuuy (patterns) uazmnudusiug (associations) 7
dounglugndeyatiu nrviunsdnandeudusaluiRliamsouszananalddede

rodldaouiimesidnunyig esndeayadusinauin nadnsannisvinvilesdeya Ae



& Y

Au3 Bedusliuusaganuduiusideustlugatoyanils o lngguiuutiuazasyiouis

Y

] Yy v v
a a a = o o A

WMANITAINTRAIMANTULMEIE1EN  (repeat)  AuaINIIAIIWIELA  (predictable)

o

Y 1 1 A & a = aa & & Y v ! o
fegnaaiu Autdulsavidnnis m%mugmwuu smmmgmﬂanmmsammlﬁﬂu

nsladelsanianisunndle FanugUwuunsennuduiusvesanuaesng q Anuly

Y

Foyafuiuiduanusiamnsadllduselovdluiiuing 9 T wu ludgsia ms

[y A v

Aladursesnunlsanienisunmd nsiw Wusiu
SULUUNTUILANBHAANSANFAIINAITT ML Doy A WU nYAUFUTUG
(Association rule) ngn1sdunUszLan (Classification rule) 1udu Tnguvuiaseiiiu
wadwsanmehmilestoya aunsauusldiiu 2 Ussuam [7) feil
1. WUUIAWTINIUIE (Predictive/Supervised modeling)
Hunadwsiasaainniseysnu (inference) yadoyatiagtiu tieltlunis
ueUszsandegislueuian wuudiasadvihuwelunadnsannmsviunilos
SuunUszandeyasenidunguimsuarmthaunudnuurvesdeyadisonin
aanUszian (class  label) lasdrAraainussiamduailisioides 2si3en
nszUUMsTldLeniezIn nMssuunUszn (Classification) f1AnaainyUsziam

= oA a 9 ¥ i .
Juaseillos az3ennszuaunsiildienieyin n1sanney (Regression)

2. WUUIABIIINTIUUT (Descriptive/Unsupervised modeling)

'
=

Junsmenuduiudene § wsen1isnisdanguieya (Clustering) ¥
Lilatgaysvaneienisyinung waitevihbidnlafsanngnieladuveslynivse
a « va X 1 < Y "y = < v o ¢
aeaulaledvu Wy Wiunsnseemvengudeya visaiiuauduiusued

Toyalugiudoya

2.1.4 MsIuunUssan
o A o [ < ¥ o a [J [
NIIVANDINANITIWUNUTZAN  [7] AL TUNTTATINUUVINRDLTIVIIUIE LTU

nsAumkuuaewmIelsiduiisaninsaduunanuuandsvesUssinndeya ieldly

e lagmsainsuudiaesasiuey

[y

unsieTgiyadeyadeu Jsdieidunisi

wilaeuszianuils lngdegrsluyadeyaaouaziinudnuvuenidauanlszianues

q

Y

fegrniendt aaindseian Fududeyauuulisieiies (categorical) fdwunyseian
ggnaeulissuinIsILunUssanIndegslurnteyadeu NaansAawuUIIAD

asvuiielduunUssnndeyavesdeglnisediegeiilinemiuunneu
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MstmunUssanUsznoudie 2 Tuneu Junsuksnfenisairuuudiaes Tng
wAvesiiefiienin yadeyadeu  Medrusaziariinudnvaznils Jsuend
Ussiandidmualiudrdamii - dumeufiaesfonininuusiaesdiléluly iesauun
Usstnndhegislusunan Fsazsosiinsusziiunnugniesvesuuuiaesilinouiluly
TnsSsuidisuramnuszaniinsuasmiivesiogslugadoyanaaeuiudnadns

A1FIMUNUTLANALANLUUINED

2.1.5 auldidngula
a 1% v Y a .. Id a o
nsseuivesiuliiindula (Decision Tree) [7] Wumsiseuilagnisdiuun
Uszunndeyaeanulszinvan 9 Ingldaudnvuzvestoyalunisduuntssinn duld
andulanliainnisiseus vilimsivinadnuaslavestoyanduiiiimuanisdiwun
Useunn uazauanwaziiazfdaudAyuIndesunndsiuagielssonisdnuun
Uszinn Jawadnsnliannisseudvesiulddndulananduun 3 Ysenaudme

- nuanglu (intemal node) AaAudnwrAe 9 vastaya tnslnuanielu

&

Muamsuduvasaulll Sona1 uuasin

q

- 4 (branch) AieAnvesRninwzvatlruanglunianiseani

- Tnualy (leaf node) Aengusing 9 Fudunadnslunisdwundszinndeya

Tunniely 1

Truannely 2 Tunniely 3

Tnunlu 3

Ag 22 Aq 31

Tualu 1 Tyualu 2 Tty 4 Tnuslu 5

JUN 3 ddsznouvesiulddndula [7]

2.1.6 nM3i3uiiudagneite
n1seusiudetnedig (Naive Bayesian Learning) [7] 119 nvgufveaud aaly

Awnmanuiasduiiteyatiaggniwuneglulssinanle wirzanmududouadlay
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WuauuRgiuninnadnuzdng 9 vesdeyasrlivusedu wisnanlaiimiuiiandy

q

Yoeloya X NlAuEnwME n 61 w30 X = {Ay,...,A} 9sgndwuniungy ¢ SAwviniu

P(Cl | Al,...,An) = P(Al,...,Anl CI) . P(Cl) [7]
P(AL,...,Ay)

nsiseusiudegeiieuseneume 2 Tuney As TunaunIsTEuS wardunauns
Fwundszian lnedunaunisiseuiagyiinisuszanaanuiiasduaindiedisluge
£ v o 1 [ ! 1 1 &
Toyadou aun ArUszanunudzluresssinnene 9 wazAseannnuinaedy
YoduAasAudnyuiliofUszN dmsutuseunisiuunysznnidunisidendiaiiy
Wnndugagnszning G vesieglnininsuaudnvauzaesteya lngldaunisngu]
vouuduarA1Usratufie q PAwinliarmiilutuseunisiieuiuianuigiuuud

Waula

2.1.7 GNNWBIALINLADTUUITY

FunesanmasuNtdu (Support Vector Machine) [8] 1unisldaunisidunss
Woutaundoua 2 nguesnandu Fandnnisvesdnmesannesuuvdudenism
fudsyAnivosaunis iileaadusuunyssandeyalutuneunisdeus uasidenidu
SuunUssindoyaizaniian Tnonenenliszoginsssninwouinvesis 2 ngud
szepvianndign ieanauianaialunssiuunyssian esandiszegin sbenn
mnuRanaalumssuunUsunniasilomaintutosas

Auuali (x, y), ..., O, ve) Wusiegalugadeyageu lne n Aedwiudoya

'
a1

LY 1 A o aa v v A v sa [ & [
YN M ABINMUIUNAYDIVRUALYT Las Yy ABNAANINUAUY +1 159 -1 ASEUNNT

X, Yy ey Xy Vi) Lﬁa X € Rm, y € {+1, -1} (8]

aa v

dnsuldymidadu Sadeyaruinadlagnuualu 2 nqulaessuudnduls @

ALY AeENNTS
w-x)+b=0 [8]

Wo w AAunn wag b AeA1AINULULReY (bias) azalunsaununlgAulu

ieyhnsduwunUssiandeyals deaunis
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W-x)+b>001y, =+1luag w-x)+b<0y =-1 (8]

Y

Tunsalndeymnisduunlszsianiidruulssnninnnin 2 dssan agleisdan

ARNATNNDFALINLADTUUTTU (Multi-Class Support Vector Machine) 1011928 Taanis

o
o 1 a I ad v

AEUNTILUNTDILAAZUTELANNLUTI U UAUAIETEAe 9 Lawn 35 1 devianun
78 1 vie 1 wagdsnslaigdnsseyiianig (Directed Acyclic Graph) anntiudenuseiam

nliaunswunasgau dunaans

2.1.8 laseveusyamiay

woswunsau (Perceptron)  [7] tlunihegesiignvadlaseieyssainiiay

E % v

(Neural Network) ¥vtinfsudeuadndunnmasanulIuasiiuItaIA1uIunINGgsIu

Y

BAdULUUERUTNUITaRA Xy, Xp, -y X ABTIAT Wy, Wy, .y W, TUSUT 4 1Tuen
umiinvesteyaidn wazlideyasonidumasiinunnaaiuauaimasiuiladndanive

Yawds (0) nield Nedavayasenazuandraiulyauilsidunsedu  (Activation

[

function) 74 TeyavenilaaggninlumuiuaInuiianain WeuuUsuminyes

Y
= )

Toyarimoly da wy  Tugudl 4 WWuriauvese@auus way x,  (Uudeyaidiiey

Avualitendu 1 1@ue

X,
X, o
o) @
N
X

SUN 4 wesigunsou [7]

landunszAulugui ¢ JDueliefiendn Heiduaesds (Bipolar function) 9¢

wansnavasdoyasenidu 1 dnavududuiiladianiua@auus wasdu -1 dladdu

Y v

Ingdayanen (o) anunsauanstuguilanduvesdeayaidn (x, x,, .., x,) ansil
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% A
0 (X4, Xg, ooy Xp) = 1 01 WiXy + WoXy + oo + WX, > 0 1159

-1 01 WiXg + WoXo + o + WX, < O (7]

[ 1

Toyavenduilsiduvesdeyadiluzuvemasiudaduiuuarnivgn dminag

o w 1 [

Judiuuadiludwiudeyadh Yeyadn x Mmiladanuddgsonisimuneideyasen

<

Y [ =

nidanudrfguinazdetduysalvesdimvtdnuin Tunsdiinasiuvindualauus A

Toyaoanazidu 1 vise -1 Ald

2.1.9 Arinanuwiug1vasuuuInaaImsIuunUssinndaya
nsinaugnasdlumsvinenguvesinegslvalagfiduunussinnyilanig 9
anunso¥aldde 2 35 7] fail
1. Bnsudsyadeyasaniiu 2 dau (Hold Method)
Huisfunsfugndeyavuinlng fedrdlugadeyaazgnuisesniiu
2 @TULUUEAN MEBRTIHINIUINVIYATBLAADUYINGY 2/3  UATIUINVDIYA
foyannaeuwindu 173 faguit 5 Taeldyndeyaaerulunisairauuusiasinis
Puundszlan  uagasiadeuanugnaeslunsduunyszinvdeyaluidieyn
Toyanaaay AruuingiAIwInliangndiusEnIndiuudiegdluye

Toyanaaeuiihuengulaegrsgnassivituiuiiegmmunlugadoyanaaey

B ypfoyaaeu

B ypdayaneaey

UM 5 ¥ann193191uedis Hold Method

2. FBnsuvsgatoyasanitu k dau (K-fold Cross Validation)
Juisimngdugadeyadiuiulinnn aunfinvwavesgadeyatiniu N
Y 1 14 1 & ! ! v =) Qddg’
moegaluyadeyavzgnuuseenidu k d1u lnsudavyadeyavziivuin Nk 354
WITHUIAIYYATBYAFBULALATIFAUAINYNABIUNITTIMUNUTZLANA YA
Toyanagoutluduiurionun k seu lneseud i wwldyndeyanaaeuyad i way

Tdyadeyanvaalugadoyadeu fdigui 6 Amnuudugmwinlinndnsdiu
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sgrindnumegelugateyanaaeunviiunengulasgegndesianin k sou

[y

UIuINmeg1aanlugnvaya

B yadoyadou

q

B yadouanngou

9 U

SaU 1 SOUN 2 SOUN 3 SaU 4 SoUN 5

JUN 6 minn13YNa1uedds 5-fold Cross Validation

2.1.10 n3i38uivaAIag

N9138u3U09A383 (Machine Leaming) [7] 1luavnilsvestyny1uszAvgn

<9

negugeuneuiunesiiannaiseusliviiauuywd 39385n1358uivenIessdl

Uszansualunisusvenauaudivazguuuuiiilulsslovdanyadeya nsviumiles

a

foyaldiisnsisouivenndonnld lnewuinsvinutugudoyasuielvg iilefs

audandeyaiiiivaldlnanuselomdludusing 4
Mseuvenasesiadunisiieudideguily (induction-based  leamning) 1y

nshimeralagefededunaniananismaassainvaie o Megrwndudeasy n1s

a v = Y Yot EYI 1 -y D
SeuiveanIesneeanalilaugaulusini (concept) Fududiunuresyatoya

kY

¥
A (% (% (3 v

sy ienuduiusvesingneglulssinnifediu sUkuunsseuiveuasocll

[

Wanue 3 gUuu [9] Al
a v Ao Jo < a v v 1 dl ! o
1. masguuuuidni Wunsssuilagerdeussinndlednesiinsivaiminan

gadoyadou wu MsduwunUszan Wusiu

(%
v A o

2. maBeuduuulidfma unmsseuinndeyailivnsivusziandegisaimi
1 2

win1siseuskuuiardauiatoyasenilungy q vuiugiuaumiloularaIy

wansineszrinedeya wu msmlasiadiideusgludeya (Jusu

a a

3. mIsguduvuiinisaiuayy (Reinforcement  leaming) Lun1siieuiaindad

dauneliandwindausouss dagui 7 wu nalewdnd (OX) 1Dusiu
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Performance

1 Knowledge

Environment

JUN 7 msiFeusiuuiinsatuayu [9]

2.2 MuTReNngItas
2.2.1 wuaAalun1sussendldnisvinmiiasdaniny

2.2.1.1 mavinwmilasdandunudayadanisuwng

o o A

k% = & [ 1Y o ¥ 5
Tayafinisunndtoiduundsteyadidgynainsainluldussloydlunis

o

[y o

0988 N5 waznstesdulsals nsvinilesennududumaiiandsuiinunly

Weafinmauiainteyadinisunmd [10] deiuldaniinuidenldnisvimiies

'
A

Foruilemiadodusiiviliiaalsale [11] wavendsodu q

- uATeses msafadeyasinsissuniane1sinennislulsanegivia
(Information extraction from pathology reports in a hospital setting) [12]
insimilastennuunssendldlunssuiunisiauvesdsmeiuiaseda
waldfu Weadnmdeyaiidulselomisnsieaummeineuazannisld
anuFandidsvaas Taeldmduunussanaiinsig q AldSuanudeslunis
vimilesdoyauuIouifisuuszansamildannissunussiandoyaya
ey JawadwsldFodduuntseiannisiousiudeseieasmngdmiy

Toyatilualideiies diudnnesannwesiueduasmunzdmsutoyadiay

- iAdeiFes msduunUssavlsasalaweslagldinisindusuandnvuranion
9151e (Feature-ranking-based Alzheimer’s disease classification from
structural MRI) [13] thnnsveaeudt (T-test) unld tilednidenandnuares
Isndalowesanteyavunimdremenduusivanliivietonetsle uaglddm
wasnnnweskurunndudiduuntszan Tnglunuidonuinisimelulad

ANg 9 anliuiuazeiuUsEansamlunisiundszian
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$1AT13e9 n1sUsEaLuUdiasslumidlasldaauinaznisuus
S1888L9YAE IS UNTTMastoANNTINTUANE (Knowledge based word-
concept model estimation and refinement for biomedical text mining) [14]
UanakuIAnlunsasuuIaeudaiiveswluialiainnsldgiuaiug
dennldiudeyanistnisunmd Tnefuamnnutiiaziduvesuluviaie
mnnadendfifuluiadeglugiuainudtuniuazinAnnaidunadis
wuuiaes Wledmnamnevesimuuiun Taeldnsieudivdegisinennudh
uundsenm

wenNMsiveyatinsunmdunldivensvinvilesdearuud dalinisi

Toyauwiltuveslsanlaangiauildsuiudeyadtie eteiudsednsanly

A15UNUSEANDNGIE [15]

2.2.1.2 NSTILD9U8AUNEYILANIUNIINTISTLNNE

nsvinululsieuiadgiaefidessessuluusazududwuunuindu

uruyeansndliiieane Mlinisviaululsmeiuiadiduasiinainuwednves

AUae satiuiiedleLiinUsyansninvesnisiaululsmeiuia Jsauidesng q 7

£
Y v A

ihnsimilestennuuUssynaly fail

mATeEes myiinileaderuiiovhuienindifunmssnululsmeiuialae
”Lﬁz’fnﬁuazLﬁauﬁmé’uiul,mumgmﬁu (Text mining approach to predict hospital
admissions using early medical records from the emergency department)
[16] thmsiwniiestemnuunldfiudeyaguaslunungnidy ieldlunsiune
nsisunmssnwmilulsameuiavesyUisnaznisteudneUae laglddnnase
wnweskurdulumduunlsznm waraduuudtaesieisnisdudeyanuy

Ansfissmsdlasnisudsyateyaidu 10 @ (10-fold Cross Validation)

A3 Mmyhmiesdearunninvssifoudidninsinfieduunuseiannng
[Wasunssnwilen ﬂﬂi’?@mﬁﬂiz%Uﬁ]Wﬂﬂ’liL%’e]iJIEJ\‘i‘ﬁ’emua (Text  mining
electronic hospital records to automatically classify admissions against
disease: Measuring the impact of linking data sources) [17] l9n1svinmilos
famnuiiotisnsramgUieiiinanisnsialsaduuin laenislédeyaain

wrastoyasng 9 lawn Jeyan1essd@ingl deyanimendinet uazdeyanisdn



17

$nw Fanaansildvandlimiiuiinisdedesdeyasinunasdoyanie q vin
Mgy wdgiiuUseansamlunisiuunysean

lulsaimeruiauenannuiunsinygUsudd Sudlnudiuenalseng o

gy

eeaniiunisde  1aea1ngUaelasunsnsialsanunmdnds 1wy n1suUaua

FNdelsalmdusialsnannansesialedd dailuideMneiteenad

- MASeY wuUdasensaunleadf -y My Tun v lesldiviiesteniny
P ° = 1% =~ v ° o o o aNa P

[3] T¥n1591il999a AU B @319 UUT1aBIE NS U WU LaRA-1nU ALduan

nyiAsenAuIIngegluAidadevesunnd iedianauianainlunis

@

uunledf-nu AidulazanszesanlunsuIaLIMTNINYEin

- iAdedes myvhmilesfernuiiioduunussiavlsnandmyluidindesialed
fluil (ICD9-based Text Mining Approach to Children Epilepsy Classification)
18] I¥msiuniesteruiientasmaitadelsrautmliidusialedilui i
IanTeeEIaMALanHANTENUINMTAUN LA IRU T NG TR0 U

ae31Yy

2.2.1.3 nsinmilasdanuiudeyadunugaans
Tusufugaansinsinisiunilesfoniuunusegndld iednuim
arduasdoyaifieaiudu fil
- AdeiFes lsa : meviumilesternuuaznsniuindoyannuduiussening
15AUBU (DISEASES : Text mining and data integration of disease-gene
associations)  [19] thmsvinnilesdearmundszgnaldifierinnisinszsim
Amuduiussnindlsafudu uarairsuvudiassdviviunedelsaandui
asanulugiae dedeyaildlunsairanvudiassimnainnsdnuwiaivi

N3¥3189AINIALUL (Genome wide association study)

- WIdEEes NsvmtiastemnukuulifmduieUssunanana s iuKNad NS v09d
AUUABLE (Unsupervised text mining for assessing and augmenting GWAS
results)  [20]  w1nsviwmilesteadnuundanisiuteyaiuulinisvin

(Unsupervised  text) lngldimatian1sdnngu ievitnisuuangueundilulngd

(%
o

willouriu nadnsnlareaNduiussenIvgulugULuunsInnguauafuty



(% s

(Hierarchical ~clustering) ~ #49za1u13noSUIERIdNwEIULUUANUFURUS

sepinalsatuiule

2.2.1.4 msiunilasdoanuiuaudiudu o
WANIMLBIINIUNAUNITLNNG FIN1TUNNE UagiugAEnsuas n19vn
iilesternudsgnihunldifieinsegidoyalusnusudu q 8n wu suludea uay
Fmidennssy fnddeseluil
- uideses nsldniwluninmesvinuiedniin1siine1syInTsu (Language
Usage on Twitter Predicts Crime Rates) [21] \unsinsievidoyasinlunia
wasifieruednsnisiinesyinssy Tnediaszinistdnisdaiunie
wanzauuaylimnzgan (offensive) Ausingeglunin iteldiduunasteyaly
MsesnsInsAneITInst  BuduunUseaniniunldde dnnesn

¢ = o eav v ] g v a A ! Y] =
LINLABDILLNYVU I@EJNaaWﬁV]l@WU'J']ﬂTH’WﬂGUUUV]'JWWLLG]ﬂGH\Tﬂu VLUDRITNTG

ANV INTTUNLANFANAUAIEY

- witeises mseyunuamuiivesldvinmesluszer 10 Alawnsseainy
wiiug (Inferring Twitter User Locations With 10km Accuracy) [22] Wuns
sysuanuiivesidanmslfidenasdonnuuunin nnisadamanszane
AIDIANRMIUNTAIANTHS 9 LLé”JﬁnnﬁwmmmamuﬁﬂJaﬂgﬂ% Tngldaduan
dwiin Sawadndildmuinisdunaniuiiazusiudiluszer 10 Alawnsan

anunvanverly

- mAfedes matwunlaainesganiadugaieiBnisinimilestoua (Advanced
microstructure classification by data mining methods) [23] T¥n1svinmiles
foyaiiiadnunuszinnlassairsveavniiunnsafuainnisseiudfanys
medugiuivet laglddwnofannnesuuedudufmduunuseian iosann
aunsadunUssinnuuurateUssianla  (Multiclass classification) wagl

Hadnslun1sIuUNUsEMavign

2.2.2 maasgunToudayanaunsiimiastaniny
nsimiesdeninudunisindennudiuiuninifiegluwnasdoyaniriinis

Fuuntszian lagnisdnundszinndeanuazdesnuenaisiiuguanvus Aatud
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dosairannmesvesduniieldiluaudnuue lnsaziiodmn 9 Auniaeddli

Usnglutenarsfenienuansae dluduneunisasiauinmesvesdaslsenoulisie

TupouLoy ¢ Al

1.

nsfadeya (nformation text retrieval) Wun1sfstoyaifeinisesnunain

'
1 A

widstayanileg ieurteyantatuldlunisussuiananasiuunusvinn d

Y

v a v I3 v v =~ o = o
Toyaiegluunaseyaeadulivoyauuuilasasiiwas liflassasns

n1sAnnsetuazautoyanlianysaing lunisavyadeyadn

Y

a v

auavIanely
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U9duie Feonailviiinanudandedunisiaseideya fanuiai1isnig
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ANNAZLULTINNLY WBUIAAAIUANDYANBIRAATVUAUYAT DU LABNITLALAN

9 Y

[

foyafiameadivlugedoya fpisnisaianzu 3 sUkuy [24] Fodl
- asmeeslegldaedy
- mimmzLu‘[,@aﬂ’mmwi’maﬁagaﬁmEJVLU FreAAfu e
- asAenziulagnsasenuklsUsin  (variation) antesagluluy
NSLUIUNISLAUANVIAANY

nmsUszaanadeyaney Wunswisunseudeyanouaniluldaduuuiaes
= 2% o & | o o - o = a a =
elviladayaninuninuindu glinsvinniiestennuiussdnsnanuasd
Asugunny [18] Tngnsusvaianadeyansulsenaumedunaudisil
- mswdasteyalviilumiteges (Tokenization) Wunisuandeniuliy
1 1 1 o =) =} I ! J ‘:’{II
VggesyaenIw WU A1 ieuselen lagaziSenmitegesinanilin Iniau

(Token) FausiaglniAnAzgNAUAIEYRIIN

'
A o A

- msdamyildddgesn (Stop  words)  TaeaiiliddgyAoa1nligisiis
Usgansanlunisdumdeya Weswnilumnivsingedluienaisialy
- mswasugualvegluguuuunudu (Lemmatization) Ingn1sdngiuaey

989A1990 WauUsEansn1nlun1svinaaien

N o [

- msnmuagduuulassaiievesdnaulaniuesdniing seziidnvasidy
Tnssasedduduvesdeianls wethuldiluwwimdunisdanisgudeya

o A ) . A o Y aa
- NSARLABNAMANYILY (Feature selection) LWAAALBILANITVYBUANI

Y

=
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2.2.3 frduundssianidenldlunisvinviiestaniny
lunAdeninisiinsinilesteauinussynaldiudoyasiingie 4 1o
ANuduiusvetayanazainuuItaesdmsuduwunyseiandeya n1sfaldandy

=

° i ° o ° a | °o W a v ~ v
uunvszaniazinunldlunisadrsivudtasstolludiudiAgyvosuidy welile
WUUINADINLUUTEANTAINLAZIANIZANAUIUUU 9 FI9109UATEAN 9 WUIPTILUN
Uszianileudiunldiieadianuudnass usedinldiienageunidrduunussLnning
a Y 1w as Y WY a a % s i o s ¢ =
ign loun danesinvessuldindula nMaSeusivdedisiiy uasdwneinnnasuuviiy
Tneldign1sdudeyauuuainuisensslaenisudsyadeyaidu 10 diu ieadiuay
NAAUUILANTNINUBALUUAI1ADY [16] [18]

o IS

2.2.4 nM3¥aUszanSamuuusiaesitldanmsvinmiiesdany
myiausgdvEamuuuiaeduniidefifieadestunsimilesdonuayldye
foyanaaeu Faduyateyafignuiananyadeyaiderivyadeyadeu udusinna
mMseuvesuUaes et ludlunmsunamairudies (precision) An153Ean
16 (recall) A1A10WaIY (accuracy) wagAUseansnnlaesiy  (F-measure) 999
wuuiiaes [14] lagAmmiiissaninsadunalfaindiunudeyaiiviiueyszinngndios
Mnunuteyarimuaiivhuieindulssaniifinnsaney dnissganlddualdan
Fruaudoyadiviiunsusziangndes wazAUszansaminesuduialdaindade

SEPINAIAUNBILALAINTIEANS [15]
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USLLANALY

4. nsonaeyladd
#in (Logistic

Regression)

a1y Uy yadaya frdnuunUszan i HAENS

1| wuudiaeans A Ay 1. nsiSeudiud 1. e nsiseuiudedng
PuunleBa-iny 7 9E1941y 2. Amssednlel $18 e
By unwilag 2. Fnwasn 3. AR MY wiugegniosay
ltwilostoniny VnnesuLYTY 81.41
(3] 3. suliidindule

2| myihunies eugly 1. maSeusiud 1. AnA sy sulsidindy Trien
ARG PRHILEREE RERNSSE! 2. AUsgdnSam | Anuuaiugean
dmsuiaduides 2. Fwwesn JGEERH Jovay 82.9 uay
voslsAriala [11] VNneuuYTY AUsEavEnIm

3. suliidindula Ingsngegnioy
ay 91.7

3 | msadadeyain | senumames | 1asiSeudiud AUsEANSAN nsiseusiudedng
SIUNIINNT nen 9E948 JGERRH 418 T
ennelu 2. Gwwasn Usgdnsam
lsanguna [12] VnnosuuYTy lng5ngegnioy

3. lemyan Ay 82.3
(Adaboost)

4 | m3dwunUssan | aweeenensle | dwwesannwes | 1. Aieuusiv 1. A1AALIY
Lsmdaloweslngld WYY 2. Al Souay 96.32
MIINBUAY (sensitivity) 2. manulaies
AMAN YL 3.MANNduwE | ag 94.11
015le [13] (specificity) 3. AIANT UL

Jovay 98.52

5 | mviunies vszileudtiely | 1. Undu Random | anuszAvizam dnnesaninines
fomnuiileviiung | unungnidu Forest) JEEEEH Ay i
mMad1Funssnm 2. sulsigusegna Usgdnsam
lulssneuralag 1N (Extremely lngsngegnioy
Tyssdeu Randomized ag 77.70
WDowtuluunun Tree)

LU [16] 3. loAnyan
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a1y Uy yadaya frdnuunUszan f2%n HAENS
5. MSREUSIUE
9E19478
6. Fnwasn
VNneuuYTY

6 | mviuvies Vszileu Fwmosannwmes | 1. Aaniles AUsEANTAN
oAINUNIY 1. foya¥ediner | unvdu 2.dmssgdnle | leeswdeuay
sudeudidninsdn | 2. doyaneFinen 3. fsgdAvsam | 92.8
Wedmunuszian | 3. Jeyadfie JGERRHY
mshunssnm
15A : M15TANE
N3ENUIINNT
\Weouleadoya [17]

7| msviuvies LRI Fastumidloy | AuszAnEamn AUTEANSAMN
Fommuiioduun Uulnaan K 6 JEEEEH Tnusiuiosay
Usznnlsa (K-Nearest 71.05
audmyluiedin Neighbor)
mysvialedaludl
(18]

8 | lsA:mviwniles | deyansdinm ns§iielaeld L Apnudumz | dnsmaviniiia
TOANINUAYNTS aluiinsganed | wauynsy 2. 8nswavinidia | Sewaz 0.16
ERNERHGLHY vh3luu (Dictionary-based
ANUFUTUS name entity
sywinglsaiudu recognition)

[19]

9 | mslinwluvin | deyavinfiDadu | dnwedannees | Anenuusiu ARG PHITELY
wosvhwedn | assni W wnnirdesay 95
N15ARIYYINTIN
(21]

10 | meeynuaewd | deyavidslunwd | nsFeufiudesns | Anennuusiu GRGPRHITELYERE
vosglininmeslu 418 Ay 56.7

Syey 10 Alawns
fgANNLLuEn

[22]
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3.1 mswiudaya
foyaldlumsairauvuiiassazifivinan 2 undadoya uvaedl 1 Aenvszlou
Usenousedoyaluduiufinvesummduasanisitadelse dutoyaludiudazgniuiindy
awilnetunwnsingy fedulumaivieyasssinsudadeyalfiuniunsanguiomn
uazuvasil 2 Aeiuledansisae UsznoufeteyasoaziBuaveslsauazdelsn Ingnisii
FoganniiuledarlidelsainulunvssdoudinoununeslsUanduazelsaluvminnszgn
wazndunilovessialodfmuBidunduidum Seidwauimun 332 Tsa fagud 9 uasld
Tuganeusi (Pomp) [25] ttevhnsisteyaiiusngeguundivled Tnglusiddedasi

v & sl & Y &
GUE]Z;IJa‘\]’]ﬂLUUVLGUGWIL‘UUﬂ'TlE}’IENﬂZ]‘HLV]’]uu

Fuulsannulunyseleu Fuulsalumnansegnuag
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SUN 9 Aulsaviavanimianldlueuide

n3UN 9 senunlsannulungszadeuiUieddiunuimun 311 lsa Fadulsaiie

Tunnnsegnuaznduilovessalodfmudiduduau 58 1sa laelsariauniiegluvuin

nszgnuaznduiledidiuin 79 T3 Jslilsmdndiuiu 21 lsa Ndeldimenuluduiounun

(% ' (%
§ v o ) av A= o

oolsUAnd fuuiielililuudiassiifiuszansnim suAdedishmavioudisuiuuiiass
flasrannesdUsznavtestoyaiiunndnatuioun 3 nedl deil
n3a 1 wuuaesiflideyanninssdouiamniuiutoganniuledues
Tsm 21 Tsn #8slsinenulugthsununoslstind
N3l 2 wwuaesilideyanninssdsuiamniusutoganniuledues
Tsavtsvuevidalandiuau 332 13a
n3di 3 wuuaesiflideyaanivsdouiome
Tneyateyanaaeuarlidoyaanivsuidou duyadoyanaaoudmiu 21 Tsaids
Livmenulunvsudeu aglddddgueudaslsailiandeyavuivisdunduyndeya
yagou (Fregumsvasouuandluniakun a) Sdumsiisuifleuwuudassildanii 3
nyal azldnsmkdulAe$led (Receiver Operating Characteristic Curve: ROC curve) [26]
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ROC Curve
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a1iu nuavglsn 31u7ulsA

1 Certain infectious and parasitic diseases 10

2 Neoplasms 39

3 Diseases of the blood and blood-forming organs and certain 6
disorders involving the immune mechanism

4 Endocrine, nutritional and metabolic diseases 8

5 Mental, Behavioral and Neurodevelopmental disorders 2

6 Diseases of the nervous system 22

7 Diseases of the eye and adnexa 2

8 Diseases of the ear and mastoid process 2

9 Diseases of the circulatory system 20

10 | Diseases of the respiratory system 3

11 | Diseases of the digestive system 5

12 | Diseases of the skin and subcutaneous tissue 15

13 | Diseases of the musculoskeletal system and connective 79
tissue

14 | Diseases of the genitourinary system a4

15 | Congenital malformations, deformations and chromosomal 18
abnormalities

16 | Symptoms, signs and abnormal clinical and laboratory 5
findings, not elsewhere classified

17 | Injury, poisoning and certain other consequences of external 82
causes

18 | Factors influencing health status and contact with health 10
services

394 332
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D v v & Y 1 =~ v sl %
Toyaldarnuuminiiuwinty lananseddeyaanlidnanivlvanuile

nasninsAnnsesdeyauss seldvayaainiavssilouninaaudfivangauinuiu

13,521 suifeu annnvszilounvun 16261 suleu wazdayaniulednmun 3,320

I3 I ° v ay v PN I s ° @ v
L'J‘UVL"U@ IﬂEJ"iﬂU'JU%@%JJﬁVﬂ@N'W']ﬂLU%?%LUHULLﬁ%L?U‘l%@ A0 UINIUUTDIAZLENANY

meyjmaq‘hﬂiéfﬁqmiwﬁ 3 hAZAISIN 4 ANUAIRU

51991 3 MINUANITBYATYBITIUINTRLAIINIYTEL T ULENAUVILIAVY
a1au nunvglsn Jouaz
1 Certain infectious and parasitic diseases 0.49%
2 Neoplasms 4.27%
3 Diseases of the blood and blood-forming organs and certain 0.06%
disorders involving the immune mechanism
4 Endocrine, nutritional and metabolic diseases 0.16%
5 Mental, Behavioral and Neurodevelopmental disorders 0.01%
6 Diseases of the nervous system 1.74%
7 Diseases of the eye and adnexa 0.01%
8 Diseases of the ear and mastoid process 0.01%
9 Diseases of the circulatory system 0.22%
10 | Diseases of the respiratory system 0.01%
11 | Diseases of the digestive system 0.03%
12 | Diseases of the skin and subcutaneous tissue 0.84%
13 | Diseases of the musculoskeletal system and connective tissue | 55.73%
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a9u nuInnylsn Sovaz
14 | Diseases of the genitourinary system 0.01%
15 | Congenital malformations, deformations and chromosomal 251%
abnormalities
16 | Symptoms, signs and abnormal clinical and laboratory 0.47%
findings, not elsewhere classified
17 | Injury, poisoning and certain other consequences of external 32.28%
causes
18 | Factors influencing health status and contact with health 1.15%
services
EietY 100%
M99l 4 PN LENI5DEAZYRI LT BLAIINIULAENS T RENAUNLIANY
anu nuInnylsa Souasz
1 Certain infectious and parasitic diseases 3.01%
2 Neoplasms 11.75%
3 Diseases of the blood and blood-forming organs and certain 1.81%
disorders involving the immune mechanism
4 Endocrine, nutritional and metabolic diseases 2.41%
5 Mental, Behavioral and Neurodevelopmental disorders 0.60%
6 Diseases of the nervous system 6.63%
7 Diseases of the eye and adnexa 0.60%
8 Diseases of the ear and mastoid process 0.60%
9 Diseases of the circulatory system 6.02%
10 | Diseases of the respiratory system 0.90%
11 | Diseases of the digestive system 1.51%
12 | Diseases of the skin and subcutaneous tissue 4.52%
13 | Diseases of the musculoskeletal system and connective tissue | 23.80%
14 | Diseases of the genitourinary system 1.20%
15 | Congenital malformations, deformations and chromosomal 5.42%
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A0V nuInnylsn $ovay

abnormalities

16 | Symptoms, signs and abnormal clinical and laboratory 1.51%

findings, not elsewhere classified

17 | Injury, poisoning and certain other consequences of external 24.70%
causes
18 | Factors influencing health status and contact with health 3.01%
services
ExetY 100%
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ROC Curve
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a9y IWe IIUALLDYAVDITHE UIUAEARY
lo@Rmudion MAadeq
1 MO01 Direct infections of joint in infectious and 7
parasitic diseases classified elsewhere
2 M02 Postinfective and reactive arthropathies 7
3 MO4 Autoinflammatory syndromes 6
4 MO7 Enteropathic arthropathies 8
5 M11 Other crystal arthropathies 7
6 M12 Other and unspecified arthropathy 7
7 M13 Other arthritis aq
8 M14 Arthropathies in other diseases classified 8
elsewhere
9 M15 Polyosteoarthritis 8
10 M16 Osteoarthritis of hip 3
11 M20 Acquired deformities of fingers and toes 6
12 M21 Other acquired deformities of limbs 8
13 M22 Disorder of patella a4
14 M23 Internal derangement of knee 7
15 M24 Other specific joint derangements 6
16 M25 Other joint disorder, not elsewhere 6
classified
17 M27 Other diseases of jaws 7




a6y IWe 31UALLDYAVDITHE UIUAEIARY
lod@Rnudidu VILfI.EJ’J"UEN

18 M30 Polyarteritis nodosa and related conditions 8

19 M32 Systemic lupus erythematosus 9

20 M33 Dermatopolymyositis 8

21 M34 Systemic sclerosis 8

22 Ma2 Spinal osteochondrosis 9

23 M45 Ankylosing spondylitis 5

24 Ma6 Other inflammatory spondylopathies 7

25 Ma8 Other spondylopathies 6

26 M51 Thoracic thoracolumbar and lumbosacral 7
intervertebral disc disorders

27 M53 Other and unspecified dorsopathies, not 9
elsewhere classified

28 Mé60 Myositis 5

29 M63 Disorders of muscle in diseases classified 7
elsewhere

30 Mé5 Synovitis and tenosynovitis 7

31 M66 Spontaneous rupture of synovium and 9
tendon

32 M70 Soft tissue disorders related to use 8
overuse and pressure

33 M76 Enthesopathies lower limb excluding foot 6

34 M80 Osteoporosis with current pathological 8
fracture

35 M83 Adult osteomalacia 9

36 M91 Juvenile osteochondrosis of hip and pelvis 8

37 M95 Other acquired deformities of 10

musculoskeletal system and connective

tissue




a6y IWe 31UALLDYAVDITHE UIUAEIARY
lod@Rnudidu VILFI.EJ’J"UEN

38 M97 Periprosthetic fracture around internal 9
prosthetic joint

39 S30 Superficial injury of abdomen lower back 9
pelvis and external genitals

a0 S33 Dislocation and sprain of joints and 8
ligaments of lumbar spine and pelvis

a1 S43 Dislocation and sprain of joints and 8
lisaments of shoulder girdle

a2 S53 Dislocation and sprain of joints and 9
ligaments of elbow

a3 S54 Injury of nerves at forearm level 7

a4 S55 Injury of blood vessels at forearm level 5

a5 S56 Injury of muscle fascia and tendon at 8
forearm level

a6 S58 Traumatic amputation of elbow and 7
forearm

ar S61 Open wound of wrist hand and fingers 7

a8 S63 Dislocation and sprain of joints and 8
lisaments at wrist and hand level

49 S66 Injury of muscle fascia and tendon at wrist 8
and hand level

50 S91 Open wound of ankle foot and toes 6

\ndy 7
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msUszananadeyanouszldiduieadiva (Natural Language Toolkit: NLTK)

P 4 A Ao 9gw a ¢ a ¢ % 1%
[27]  FaduasesdleinlvineufiumesaiunsadnsigiazUssuianadayanieniu
nmanslalagldlnmeu (Python) Inefiuvasdayaainisain (WordNet) uaglausn3
MAgIeiunIsUsEItanan1en e vilvanunsadnAnlaldAy Iuundsziandl dn
dvenedn wlasmvieglusuluunaudy waginseinnuingvesmle

acs < ) A ' o o d' 14 LY 1o

AiaalunieiigvesArgnidouleaniganuduiuseane o Ingasuuedn
gonilu 4 nuaany laun A1una (noun) A1N3eN (verb) A1AnAWY (adjective) wagn
Awad (adverb) uenanllgaiinsdnnguAmiasniunang (synonym) #edanguainy
AVIULNE WY IBUENANUANTUSYINIAUNIBLUUAN o BiainTdniluuvasdoya
AMTUNUNIIPUNIIANERNT

Junaulunisuszinanateyansu awsusuaInNMsuandeyaseniluniiegesd

o

a ! o ¥ < Y | v cav v 1o A 1 o &
b38NIT AN Imaimammamﬂumum "?J\‘iNﬁﬁ‘Wﬁ‘Vleﬂf\]'mﬂ?iLLU\‘iﬂW"I@ﬂ@M‘U@Q‘Iﬂ’] IINUUUN

o A

nauvesrildlurnunsusznanalagldlugaafeuisanfiogluduneaiiin iedadd
LddAryeen Asgun 13 lagamlddrAnAeda1nazsngegluenaisnilunsediniiud
Y9IAGe LU ATudunun (preposition) AN3e19ae (verb  to  be) A1dusIU

(conjunction) tJudu

Studying is important because for knowledge to be useful

Tokenize
y

studying important || because || for || knowledge useful
Stop words

studying [| important || knowledge || useful

5UN 13 nsldlupaadiouisadneilid ey
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nasINFAnAlUdIAYen TuROUABLIADNITANAIUYLIBURIAT  (Stemming)
WU AR s es ing %30 ed aan uadgusUuAmbieglusluuunnay lngluduneuililuga
ansadwnldonula 2 67 fe lugaawmuiues  (Stemmen) uazlugalauaniviges

(Lemmatiser) Faduluganilogluduneadiva lnensvitures 2 Tugadaglinadnsy

1% [ s

AdAdaty wilugatauun e lvinadnsvesmNiaugnAenIuraNNIUIUNTY

(%
v A=

NN Aegun 14 daluluanddeidudenldlugaauunlnweslunisasudlvegly

SULUUALAY

stem studi

studying

\— lemmatize ——> studying

sUN 14 nsllupaamuiosiasiananiniwesivasusum

msldlugaianuningeslunisiaeumaglinadnsilumnfianugnsewmiumdn

[ I U gay v 1 v = @

WaLYNTUELe wiluueaswmaansilaenalinswmuaiudesnisiauely iewindady

1% a J 1 aa o 1 . [ o a I LY 1 PN

MeAuUIUNTeIA Wi tunsiifinesdndn studying LuAn3e uiludiegegun 14 9z
wiudradnsnladnadumiiu iesndmlugauesinmuuegluguuuuaiiuuesuiun
AU AsuieYlglvinisyinuvedugaiauungesiusyaninmuazlanadnsnss
AINAINABINITHINTY W TIARNNTTEYUTUNVRIAT (Tagging) LinlUlutunounIs

Waguanlvegluguuuunusiu fagun 15

studying L |emmatize + tagging ———>  study
(verb)

5UN 15 nsldlugatansniniwesiuusunvesAniuaeusua

dipvihnsUssaanateyaneumudiduiuneutianuudiaglituneunisviey
lagsiu AeguRl 16 Fewaansilarenguarinieshluvinsdadenaadnuue  tiveld

Jugadayaaeulunisaiwuuinaes



39

Infectious arthritis is a form of arthritis caused by an infection in the joints

Tokenize
infectious || arthritis |E| form arthritis || caused infection the || joints
Tagging
infectious || arthritis |E| form arthritis || caused infection the || joints
JJ NN  VBZ DT NN IN NN VBN IN DT NN IN DT NNS
Stop words

infectious || arthritis || form || arthritis || caused || infection || joints

JJ NN NN NN VBN NN NNS

Lemmatize

infectious || arthritis || form || arthritis || cause || infection || joint

JUTN 16 Yumeunisuszananateyanau

dl o b4 ! o dl | Q’Jl a ¥ o U !
NNFUN 16 nanlanguarfieglugunuunufinug szinsuuasdnysgenis

66 ¥V & o [ & [ Y A v PN 1% v o & v A
nsunndlimduaas "mﬂuumqﬂqiﬂﬂL@E]ﬂGUE]Q;IJaVI‘Uizﬂ’e]UWJEJG]’JE]ﬂHiLV]WUUlIﬂ“ZIL‘W@

A9 UUTIAD

(%
[

yanantiatdunisiiuuszans nlrtuuuudiass TuaAdeisavinnisda

lidAynisnisunndesn 1ngiAs1eiaInA1AIND-dIUNSUYBIAMNDUDIA

'
o a

AN

(Term

frequency-Inverse document frequency: TF-IDF) Wagd1uIuveIA luLAaZE9A LA -

drunduvesnnud Jawanadunsnlanegui 17
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Stopword
70000
60000
50000
£ 40000
3
O 30000
20000
10000
of L
= (=] o o (=] o o (=] o o (=] o o (=] (=] (=]
(=] o j] (=] o j=] (=] j=] o (=] o o (=] o o
[~ =) M~ uy o — (=) [ o —l [=2) P~ LN [sa] —
— (o] o A~ < LN o M~ o0 (=] [=) (] — o~
i - -
TF-IDF
Stopword
35000
30000
25000
~ 20000
c
3
O 15000
10000
5000
0
1 2 3 4 5 6 7 8 9
TF-IDF

JUT 17 N9 mkanad iy e luiazd e ud-daunduvesnnunvesm

a d'

L ‘d‘ d‘ a v dgj o U o dl 1 U
Q’]ﬂNﬁﬁWﬁWImUﬂi’]WEﬂV} 17 91UIYUILVINTITANATNUATIAINUD-FIUNAUVDY

(% s

ANUDUDIAIAILA O §9 3 pan wzdodndumiliddynisnisunmd ewaindiduau
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" Y
[J

299AN I UTI9ANUD-AIUNFUVBIANUDRAY WaLIINNITUSHUTIBULUUINADIN LHRNATT

Y

'
o A 1 o w s 1o w

faalddfynisnisunndesniuuuuinassnlidna1fludiagnisnisunndeen

v cav vy Y & U o ay 1o w ¢ o o ° A a
naawslananliiuinnsinAlld Aynisnisunndeon azvililanuudiassidl
Usz@nBnmanndu faguil 18 axuiiudndulés Naive Bayes: stopword 1luduifianiiy

Fuuariunlansngee

ROC Curve

True Positive Rate

0 0.2 0.4 0.6 0.8 1

False Positive Rate

----random —a— Naive Bayes = —¢— Naive Bayes: stopword

= = = ° a v Y Y o At 1o w 1
JUN 18 nSeuiiisusuudtaesnaiideenislidauazsnsdaliddfynisnisunme



42

3.2.2 A1SAUNUTZLAN
AsasIakuUIIansazldmanunUssanianun 4 via town aulddadula n1g

BYUSWUADENY FNWBSHLINADTWUYTUY kazlATIvIgUsEa Mgy UN@S19MUUINaDa

Y

medsnsdudeyatuunnuiisansidaeniswisgadeyaidu 10 diu lnedanesiiuved

9 Y

D

PuunUszinnusazaiinaziunanlefadsu (Scikit-leam) (28] Fululausi3ndegluln
vou lngdane3iuvesmduunuszinnusiaz viinzUsenaumeinsiuandaiu iy
dane3finveanisiouiivdednitowazlasstiedssarmiisuaziidwusluamoan

IS

(Alpha) daudanesfiuvesdnnesnnnmosuurduarifulsduad (O wasinosiua
o & oA

(Kernel) @atdutialilauuitaasniuse@nsnin nsiuuaafwlstudanasnuiane

Juladedrany Inenisivuaailiiuiudsagldnsmidulasensledidundaslunis

#1501 Aauansluguin 19 fe 22
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ROC Curve
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04

True Positive Rate
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0.2
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0 0.2 04

0.6 0.8 1

False Positive Rate

- - =--random

Naive Bayes: alpha=0.01

—4— Naive Bayes: alpha=0.1 —»¢— Naive Bayes: alpha=0.5

Naive Bayes: alpha=1.0 (default)

JUN 19 nylilSeuifigunuunaesnasneandanesiiunisiseuiudedeitgsigaieanii

LANFI9AY

nnslidulfsensledlugun 19 aziuindulAs Naive Bayes: alpha=0.01 1uidu

a o ad g v v av
WN@?W@J%ULL@%NWUWIWﬂﬁ'W\lE;N?j@ ARUUITUIY

LUUINReIedanesiuNsiseusiudegisdiy

¥

P=1

U

Jnasnlgaeanwindu 0.01 Tun1sasns
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03

0.2

01

aq

ROC Curve

0.2 04 0.6 0.8 1

False Positive Rate

- - --random
—a— Support Vector Machine: C=0.1
Support Vector Machine: C=0.5

—e— Support Vector Machine: C=1.0 (default)

JUN 20 N5 miU3euifiguluuinaaiasanIndanes iudnnesannmeswu T uae g

LANAIIAU

MnnshdulAsesledluzuil 20 aziiuindulds Support Vector Machine: C=0.1

[
[

Dudunfienudusasiitunlinsvgegn dluanidediadenlda@midu 0.1 Tunisasas

WUUINADINIYDANDSNUTNNDSHLINLH DT UYL
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ROC Curve

0.9

0.8

0.7

0.6

0.5

04

True Positive Rate

03

0.2

01

0 0.2 04 0.6 0.8 1

False Positive Rate

- - - -random

Support Vector Machine: kernel=linear
—a— Support Vector Machine: kernel=poly
—— Support Vector Machine: kernel=rbf

Support Vector Machine: kermnel=sigmoid

5UN 21 nsmlSguiiguiuuinassiiaianndanesiudnnesannmesuusdumeinesiuai

LANFI9AY

nnsdulAse1sledluguil 21 auiudndulAs Support  Vector  Machine:

kernel=linear Wuduifianudunazdiuilinsmasan duiunuidelidudenldinesiuan

1 linear Tun1sadauuudnassmedanasnudunasniniaesuuudy
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a6

ROC Curve

0.2 04 0.6 0.8 1

False Positive Rate

- - - - random

Neural Network: alpha=0.0001 (default)
—a— Neural Network: alpha=0.1
—¢— Neural Network: alpha=0.5

Neural Network: alpha=1.0

JUN 22 nsmiSguiiguiuuiassaieanndanesiulasaiiglseamiiieumeieanii

LANFI9AY

MnnsvdulAsensledlugui 22 azifuindulds Neural Network: alpha=0.1 1{u

[
=

Y aa o ad dew v O av a v @
Lau‘V]ll?’n']NGUULLQSNWU‘WI@ﬂT]WQQq@ muu\‘ﬂm%uﬁ]ﬂLaaﬂiﬂimLL’@a‘V\l’lL‘VI’m‘U 0.1 Iuﬂ"li

#5190 UUI1aRINIL0aNas NN lASIINeUSTA LB
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HaansAlaannsvdulAtesledluguil 19 122 arnsnaguafiuysi

WAL MSUSANDSAUVRIMIT L UNUS TRz Tale f9n15197 6

AN 6 A1TNLERISANDININTBIFITIMUNUTZIANTTARS 9

AMUNYTZAN lausns AN5RaAN
aulilsndula sklearn.tree default
nsiseusiudednedny | skleamn.naive_bayes alpha=0.01
FANDSAINADSLUTTY | sklearn.svm kernel='"linear',

probability=True, C=0.1
lAsseUsza i sklearn.neural_network | alpha=0.1

NYINALRITRAMUINDETNILUUTIA0Y 22 ABUANNITIATIZINIAIEIAYDIN

'
o

mnunngedlutenaviseyndeyadsu Weaiuuuuinasadeaiue lnewmailanldly

'
o w A

MFIATIRIIIAEAY IR TNLY WeUSeuWieuRadnslad 2 35 dall
1. Audver (Term Frequency: TF) Wudgnistuanufivesdusaziniusing
[ Y1 ‘:1' o & o o o o o
agluenans lnegagldrianunvesdnluimdinanudidgyvesd
2. AUA-dIUNaUTeIANDTeIA WUASNSAIMIMAINKAgUsERINAIALARY
ANEIUNAUTDIAIINDURIAT (Inverse Document Frequency: IDF) lasdiunau
gosrudvesAazuanbiiuitflaiivsngegluenaisvats 9 ya Alugey

=~ v an va o & o = o v
UAUAInYanNaY %ﬂﬂqma@mmlﬁmﬂqﬂqﬂLLﬁfﬂQ'J’]ﬂ']uu@Jﬂ?’]llﬂEﬁQIULaﬂaqﬁwsLSU

AU WalANDATlULENENTOU

'
=]

ToeluwnasdanasNuveIfITILUNUILLANALTATAI1SIATIETNIAE1A DY

o

winzauuanaeiull lnganunsafiansantiannsiduldsensledlugui 23 fs 26
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ROC Curve

True Positive Rate

0 0.2 0.4 0.6 0.8 1

False Positive Rate

----random  —— Decision Tree: TF-IDF —a— Decision Tree: TF
JUN 23 neidSeuiisusuudnaesiiaienndanesiusulddndula ngldanudvesiiv

AMUD-AIUNAUYDIANUDUBIAN

nnsdulAse1sledlugun 23 audiuindulds Decision Tree: TF 1Uwdund

o ad ey v v O Ao e oA vaa v ° % a
ﬂi’]ﬂJGUULLﬁ%@JWUVﬂMﬂi’]WQQEj@ @QuuqqujzﬂUu'ﬂ\‘]La@fﬂﬂf'ﬂﬁﬂqiaiqﬂLL‘U‘UQWa@\Wn‘EJV’TJ']NOGUEN

v W

Aansudanasnuauldsndula
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ROC Curve

True Positive Rate

0 0.2 0.4 0.6 0.8 1

False Positive Rate

----random  —%— Naive Bayes: TF-IDF —a— Naive Bayes: TF

JUN 24 nyviidSeuliigunuutaesnainenindaneiiunsseuiivdedneing lngldaud

YIANUANUD-EIUNDUVDIANUDUBIAN

nnsdulAteSleTlugui 24 auiuinduls Naive Bayes: TF-IDF (duduind
Anutuariuilansmgege daluauideiitaudenldisnisasiuuuinaesneninui-diu

nauveIALATeIdmUSanas NN eusiudegnedng
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ROC Curve

True Positive Rate

0 0.2 0.4 0.6 0.8 1

False Positive Rate

- ---random —s¢— Support Vector Machine: TF-IDF

—a— Support Vector Machine: TF

JUN 25 nsmlilSeuifiguiuuinassiiaianndanasiudnnesannwasuusdu lngldaiud

YIANUANUD-EIUNDUVDIANUDUBIAN

Pnnsldulfsensledlugun 25 azimiuindulda Support Vector Machine: TF-IDF
I3 v aa o ad S v v Ao e oA vaal o ° Y
dudunianuduuaziiiunlansvasan deiuanuideildadenldisnisaiauuvuinasiy

ANMUD-AIUNAUVBIAILDVBIANEN NS UD AN DI NUTNNDSALINLADT UTTU
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ROC Curve
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True Positive Rate
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0 0.2 0.4 0.6 0.8 1

False Positive Rate

----random —s«— Neural Network: TF-IDF —a— Neural Network: TF

JUN 26 nsmilSeuligukuuaesiaianneanesiulasaigUszanniien lngldainud

YIANUANUD-EIUNDUVDIANUDUBIAN

nnsdulAteSleTlugui 26 auifiuindulAs Neural Network: TF (dudund

¥
P

Anutulariunlansgegn daunuifeidadenldiznsasnauuuinaeinignuives

dusudanasnulasavieUsya ey
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Hadnsnlannsmidulaesledlugui 23 fs 26 @nansaasuisnsinsgim

AR ENTRIITMUNUIELALG Az Tllale fans197 7

o w v o

AN5197 7 ANSIARNIIS NS IATITINANEAQVBIAI L UNUTELA LA ALY

<

A UNUsTIAN BNITATITIRIAIAIALY
Aulddnaula AUAYDIAN
nsiseusiudegiedny ANA-dunduTesALiTes
FNNaSAINAOTUNTIY ANUA-ALNEUTBIANLAYBIA
lasangUssamiviey ANLAYIA

3.3 A5 IY9ULUUINABY

n1stdaunuudaes suanmsligldnsenuazduiinteyasinis Jateyannsen

4

sfpsdunmwlvensanwdingwmyiniu ntussuvazynnsulateyalmndunwdingy

vanualagldlugalnaian (Goslate module) [29] uaginnsussananadeyaneulduseliu
Tugumeunisadiwuudnass iewasdeyalveglusuuuuivansay wagthdayanlalii
! ° = o - aa ' <
MsUsERaNanukUUTIae Wievuedelsandnnuuiasilusenyn
landulunisvinnuveawuudtaesundu 2 dw dwi 1 Aeflsidunisisangsede

Tsa WWudiuivanmadnssedelsaniinnuianduandeyasinisiglinsen uwavdiud 2

a ¢ o v = A d' v = ! Ao v v oA 44' Aa v o ea
ﬂ@‘m\‘iﬂﬂUﬂquumﬂ%@IiﬂWQﬂ@@\i LUUﬁ?umiﬂ@fL%La@ﬂsﬂaiﬁﬂmﬂ@quﬂﬁ]@ﬂﬁﬂﬂmaav\lﬁﬂ

wuudiaeeuans lnevia 2 feiduiaunsonanaduwnuningaina (Use Case Diagram) ldis

'
=]

JUT 27 wazuanulumeSuievesusargainalinunsnd 8 uaznnsen 9



sEUUIUNUSEANLSA

01. Snns18elsn

02. Gufinelsanignaes

JUN 27 galaavasszuudikunysenanlse

M13NN 8 MTuARIAaSUIEgAavaIlituiTang TeYel A

53

Use case ID uo1

Use case name L%Uﬂ@iw%aiiﬂ
Actor rzﬂ“é’f

Pre-condition | #lnsendeyasinis

Post-condition

Aldenunsaisengsnevelsala

Flow of events

Actor

System

2. NTONYBYABINNT

3. naYy Search

1. uanainsendayaeInis
4. Futeyans

5. UszaianatayanInIsHiu
LUUNaDY

6. LANINAGNSIETDLIA




A5 9 MTNuansieTueganavelsituluiintelsanignaes
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Use case ID

U0z

Use case name

v s A = v
U‘LWIﬂ?I@Iﬁﬂ‘V]QﬂG]@Q

Actor

14

Pre-condition

AlivsuTelsafigneies Laztelsaigndesgnuand

Post-condition

° = Ty oA N Y
53‘U°U‘Vl’]ﬂqiLiﬂugLVM@ﬁﬂﬂj@IiﬂﬂQﬂ@aﬂ

Flow of events

Actor

System

\HonTelsnfignaes

3. naYy Submit

1. WARINARNGI18TBL5A
4. Fu¥elsaiignees
5. a@ounuuaaslaiiedaya

9IMHaLyalIATIgNeDY

Alternative

Flows

naYsl Click

won

o aNa SN & a
ﬂi@ﬂiﬁﬁla%@qu%Laﬂm

NADY

e

4. naYs Submit

1. WARINARNGI18TBL5A

5. Sudelsavigneias
6. @ouwuunaatlmimedoya

= a P
a1MsuazalsAfignaas

[
a v A

PNgaatIRy NUITeiFduuiAnlunsesniuudiudeUsrauiugly Asgun 28

Y Y

Tnsuusitardunavinuesnidu 3 @ laun dausudeyadi dunanmains wavdiusuna

Uounau (feedback) gy



e0e

Input symptom :

back pain

Predictive Model }‘)
k 1

Search

Qutput : o 19.65% M48 - Other spondylopathies
10.38% M51 - Thoracic, thoracolumbar, and lumbosacral intervertebral disc disorders
16.91% M17 - Osteoarthritis of knee
16.31% M43 - Other deforming dorsopathies
4.71% S72 - Fracture of femur
4.18% S32 - Fracture of lumbar spine and pelvis
3.06% T84 - Complications of internal orthopedic prosthetic devices implants and grafts
12.71% M84 - Disorder of continuity of bone
2.15% M47 - Spondylosis
1.93% S82 - Fracture of lower leg including ankle
Submit
/
©)
If the correct disease does not display on output --> | Click ]
JUN 28 dusioUsanunugliveauuudnges
wNLaY 1 Juduseuszanudmsunsenuaztuiindeyasinis
mnoay 2 Wudiudeuseaudnsunaninaansualuuinass 49UsEnaunleg
[ 1 < Y aa a a a 1 dy
Arrudazsiluredlse sidledfnudion uasteolsa ngludiuiay
TilddentelsnnAniignaesn 1 lsa wisldiluyadoyalnddmsu
AULUUINGDY
I3 1 1 o o dd' |dd‘ ~ vYa 1 Y I
nUYLaY 3 LUUE{?UG}aﬂiga'IUﬂ'l‘Vﬁ‘Uﬂ3m%1ﬂﬂ°ﬁ@1‘iﬂ%ﬁﬂéﬁﬂﬂ'ﬁﬂﬂﬁlaﬂLLaﬂﬂagsLu

Y
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a

HagnSvaaLuUTIae Inaidlegldnady Click Aeiintinaensgun 29

Usnguuan wieligldvinnisnsenuaztuiinsaledAmudiaunandi

NADY
Y

@ @ Correct ICD-10 CM code
Symptom : back pain

Input correct ICD-10 CM code :

Submit

U7 29 nihedmsunsenuasTufinsadledfmudion

3.4 1A5998aN 1Y IUNITNAIUILUUDIIADY
I & ) a a
1. 815AWISALBLUNTNAIUILAS DD
LASDIABUNLMDSALTIUATTHAILN
- whgUszinana Aus) 2.3 Ansldsy Suwa aesle 5
- yeenu9n 8 dnzlud
- #15aRan Mg 256 Anglud

- AN YUIA 13.3 17

2. gandwrsildlunsWauedese
Wsunsudmsupsaspeufiomes
- szuuUfuRnIsuualeled LBsTu 10.13.3
- ABSkUa AN LIBSTY 17.4.0
aredvnsuRaunsosielunsadrsuuusiass
- awnluneu estu 2.7
Tausi3dmsunaunasediolunsasisuuusians
- lausSiduneadiva (NLTK)
- lausSleAnldsu (Scikit-learn)

lausSdnud

U =

- laus3adtuns

laussieaioy

lausstnseainisa
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Ui 4

ANSNAFIULASDIUD BaTNI5BAUIIY

4.1 N15USSRUUSLANSNINVR9D anas NN Y luNI58519UUI1a0 9
o d‘ a o d’j = :’I d! v YV v o
WUUT1a0INEALLINATERETNMLA 4 LUy F9laU191nN1SIEA9UNUTELAN

avun 4 vile lawd wuudtaesnaulddadula wuudiaerinmsiseuiivdedning
WUUINABIDINTNNDSHLINADTWUITU LAZWUUIIABINIATIV8USEA MY 1aen15d519
wuuiaesayldyadeyadeuwasyntoyanadeuyaieiu AuunsUTousuwuuTIaesay
AN
U

1. szpznanldlutuneunisiseusiiioasawuudnaes

2. syeznakuuIasdlglunisvinuiena

3. N51EAULA98151eT hasiunlaLEulag

4. FRTAUINTD AIANLLTBY ANNTIITEENTS LAZAIAINLLUYDILUUINEDY

N1530USEANTAINLUUTIa099EL3UINNNISAS 19ABURITULLNS NG (Confusion

= 1Y

matrix) [26] Fadusnsanuudnsaniisnuausavinduiwuseduliasvindudiuiulssam
¢ ala

Ingluanuideilazasrimsuilntuumsndiiivung 2 x 2 75199 10 Bedayaiioglunadul

I3 a v | %] A & all ° ° Y
wdudszianiegluyateyaaeuy drudeyanegluwmazilulssianiiuuudtaesniuels

A15199 10 AIFILAAIADUTITULUNSATVUIN 2 X 2

Felsaiigndas Felsaitligndas

wUUSIReEnsdelsA TP FP
(maé’wéﬁgﬂéfaq) (nadnsTALAR)

wuusaadlivanddalsa FN ™
(nadnETvely) (HadnETigndey)

= o A o ¥ A o P ::4' ° 4 =
PolsnranuanuunlgdiioA1uIumIAI99 9 Tuni1s199 10 azdunandelsannulu

= v aa ¢ d' 19 & o aa
LﬂiixLUEJUQU’JEJLLNUHQEJIﬁ‘Uﬂﬂa LLagﬂjaiiﬁIUVﬂJﬁﬂﬂigaﬂLLaSﬂaqﬂJLuasUﬁNﬁﬂﬁl@%ﬂLVlu

a ' gj ~ g 1 1 (% Qg{
Lo Taglussned 10 wUsznoumeAInig 9 Al
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- HavIN93e (True Positive: TP) fie Sununsdiifhedulse wazuuudiaasiungin

Julsa

- WauInuia (False Positive: FP) fia d1uaunsdlgiaeliilulse wakuuinassineg

ulse

- HAAUI3 (True Negative: TN) fio Srununsdliifaglilulse wazuuuiiassiug

Mbidulsa

- WaAULA (False Negative: FN) Ais S1uiunsaliigtredulse uiwuudiaesiuneds

Taidulse

ANTAIUIUALLYNTAITUIMIAINAUINDTI HAUINLTD NAAUDTI LAZNAAULAIVDILS

avlsn fasaeenslugui 30 s 33

LAY HUUINADY
R < o/ A N & o/ aa o &
UUNNVBILLNNY vala@Rmudion SALTANUTDY
case present with M51 S82

+ weakness right leg

M43

=

(TP =1)

JUT 30 NM3RsARAaUINTS et HaledRvmudidn M51

LYsEdeu LUV
= < o aa a e o aa a &
YUNnVaunwng SWalaTRNUTLIU svialeRRnuTdu
108351989919 Ma8 Ma3
ll’mﬂ’.)’]‘U’]‘iJ’J’] ]. Lﬂ’t’]‘u M48 ﬂiﬁﬁ Na‘U’]ﬂLﬁ"ﬂ suaq Msl

13U duinTu

508 9 . ..

M51

=)

(FP=1)

JUT 31 nMsfiansannauInifisvessiale@fmudidn M51
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Lyseley LUUANADY
=1 < CY aa a < o aa a <
JuinvaIwnng SYdlaTRNuTLOU svialedRnuTian
AUNUNTELNNNY Un S72 S72
M16 ' (TN = 1)

JUT 32 MIsaHaaUITwessialedfmudion M51

1Yszidou LUUIADY
L1 4 CY S a L% S a &
vuiinvasunng SWalaTAnNUTION swalodfmudiou
WYUGBBOULTS 4 M51 T84
LAY U011V IAIUA G54 » n561 NAAULY vea M51
Ivaasunfiuay . . . M25 (FN = 1)

JUT 33 NMsfinsamaauiavessialedfmudion M51

AINAUINDTI HAUINTIA HAAUITY wazraauiafildvesudazlsaazgniunldifie
AIWINIMBRTINAUINTID A1AIALTEY AIN1552ENLA wazAIALLlNIINgRIRasaluil

1. dnsmavINgia au1sarulailsann

FP

False Positive Rate = [26]
FP + TN

dnsmaviniindudnsidiuseninedruiunauiniiadiudiuaudelsanly
gndenaun laeddnsmavinadiatesuansitwuuitaesdisednsainunn

o w A P P 1%
au1sannInvelsanliandaale

Y

2. ALY @1u1saauldlaann

.. TP
Precision = [26]
TP + FP

AAnussdugndiusenindiuunauIndsivinuiugelsnfignuand
ande lagdAtaddiiesdiaigaansitnuuinassaiuisaiiuigdelsalaogis

Ll ugn
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3. ANNNSIEANLA MIPOATINAUINDIY @U15aALINLARIN

Recall = LK [26]
TP + FN

Y (% 1 ! o

ANssEanlaludnsnadusenIndIuIuRauINIiuTWINTelsANgnaes

avian InggnA1n1sseantadAgauansituuuInaesauisaviunedelsangnaedla

Y

N

4. ANPNALLIY @5aAIlAIN

TP+ TN

Accuracy = [26]
TP + TN + FP + FN

Arpuudududnsdussninndiuiudelsaiivinuegnsesiudiuiunsdl

e TnguuuInaomanIsiaAIALLIuTas

WoladnsmnaulIniia AIANuLee ANNIT5EANtS LarA1AILLLUYDILAAaLISALAD

sgihAwmativesnlsruisiuiiemiatads  lagldisnsmaAnadsvuindn (Micro-

o v 1 a <@ o = o [

average) MuUALA W LUANRALVUIALEN kaz C  WIUIIUIUUTZIAMMI 0T UILLIA A
aunisealull

1. ANRAYUIUIAENYBIBNTINAUINIAD gusaA1uIdlaaIn

ICl
1FP,:

False Positive Rate* —~g o —— [30]
=, (FPi+TNy)
2. ANRAYYUINLENYBIANAUNES drunsauilaan
. sl rp,
Precision* = —got——r [30]
2= (TP;+FPy)
3. ANRAYTUINEANYDIAINITIZANLA WSEINTINAUINDTY a1usamwialaan
Il TP
Recall* = g=t——: [30]
X, (TPi+FN;)
4. ANRAYVUINENVDIAIAIULIY F1UNTAAIUIRLAA1N
icl
! TP+TN;
Accuracy* Ziz TPOHTN; [30]

2 (TP+TN+FP+FN;)
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4.2 wansUsziiuUszAns e ssanasiiuililunsairsuuuiians
wudraedunuifedavaunnyadoyaaouiivsznaudedoyannursndeu 75
dunazdeyaaniiuledansisas 25 dw seBnmsdudeyanuunmniissmsdasnisulsy
Foyaidu 10 dw Fedaneiuvesiduunyssaniithaldlunsadauuusiaosiivun 4
wiin loun danesiuvesruliiindula n1siSsudiudedieine dnnesannmasiusdu uag
lassgUsgamidien nsnedeukuuiiaesaslddeyannnvseilouniduyadeyanaaoy

IneradnsannsnageuLuuTIaeaansauanadunsmidulfsensledld AU 34

ROC Curve

True Positive Rate

0 0.2 0.4 0.6 0.8 1

False Positive Rate

- ---random —a— Support Vector Machine (TFIDF)
Neural Network (TF) —e— Naive Bayes (TFIDF)

—e— Decision Tree (TF)

JUN 34 nsmiiSguiiiguiuuiassaiiamemniunlssnniia 4 ¥ile
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Mnnsvhduldsensledlusui 34 97 n vudulds munefagaiiuuudiasuanide
Tsavianua n Tselunadns Tnslumaulsuifiousarmauindia eranuidies Anisseanld
LaEANANULINYRIMTUAUTTIANUAaLY TR 22AUINIINAAR (cut-off point) vBLLARY
Fulds Fadugadteglnduuvudrenniian udihanmaniuadieuiisuty fuandy

AN 11

a a a a o ac o °
M3 19N 11 9]']5’]3LL?WNNaﬂ’]iﬂi%LNUUiBaWﬁﬂ’]WGUE]\T@aﬂ@ﬁﬂﬂmi‘%ﬂUﬂqiaiqﬂLLUU"i]']aa\i

yinvasiITmunUssnniitanadauuusiass
suldandule nsseuiivd | dunesannmes | lassdneuszam
2819418 UNYIU Wi
nsReANSanesiu default alpha=0.01 kernel='linear', alpha=0.1
probability=True,
C=0.1
ATN1TATIZHNNAN audved | anud-diundu AuE-dhundu Audear
d1Agy YosruAves | vesnduivesn
nanfildlunisadng 21.4711 3.4228 813.3572 685.6481
wuU1a99 (i)
nanfiuuusiaadld 0.00003 0.00224 0.00194 0.00002
Tunsvitune Gunil)
Huilfidulge 0.7462 0.8897 0.9257 0.9304
060 1 5 5 7
dnIMAUINA (%) 1.64% 16.77% 11.12% 11.08%
AnAaniles (%) 50.30% 23.60% 29.00% 27.11%
AN5sEanlA (%) 50.87% 83.47% 85.57% 89.03%
ANAULANU (%) 97.13% 84.42% 89.44% 89.50%

d' d' v o (Y] 6 o I 1 d' d'

NETN 11 2N G UNTES19LAZYINUINAANSUBILUUTIABLTUALRAEN

IgunaniBnmsdudeyanuurnuiisswsilaenisuisadoyadu 10 @ lnesseziaildly

A1SYNUNEVDILUUIIADILAALFIL lUWANA1TY dUsEeEa g luN1Tas19wUUIIa09Y
Y & = P ° ! YR a ¥ ¥ T ay v ¥

wandliiufisssegiaiiuuuinasusasifeddlunsseuiyateyalminlaainnisldeu

v035ld Inglunsdndondanesfiuimungand wiunuideilaglidssesaildlunisads

wuuaesdudi@in Wesnnlidwmadonsldnuvesld
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wuudtaesnaiimigdaneinuvesiulddndulaaglidrainuuiuggauazdns

& o

d' Aa 1 [ =] v v al v 6 oA
NAUINLVIAATER PNNsuansdelsaniinuuiziduiieduautnedlunaans walllesain

a o L [

MATeiieImsuuuTaesiiasouanisedelsafifiautasduldvanssusu wWieldlu
fdreunndlunisifedelse fedunuuiiaesiivuizaniian Ae wuudiaesiiadiefae
Sanesfuveslassiisuszamiiion Selsiaituildiduldazanissednldaean 91nns
wanssedelsaifiaruinandy 7 susuusnlunadns

awmafaANTissreItanasiudulngannindesas 50 Wesannsduauiniviad

'
a

X A aa ' I3 ' Y ° ' o e
LTU NASULERIYalsanTANuUIazdunInnIn 1 Tsalunadnsvesuuudiass uanaansy

v Y] A A a ° vy ~ ] a 3 v av & QYo
gndesdapsiliielsaiey inlilinsdnauiniaiiusny daduluauideilaglidlddnig

d' @ Y] n:’{jv
WEUILJURITIN

o ' [ % °
4.3 fa81aNAENSNIAINNITNATIUUUUTIADS
v ey v o 1% L) ¢ v A L ¢
HadnsnlannsnegeuLuuTaenetuiinvasunmg ddelsnantuiinvesunnd
vunyseilsuivsngegluseteliaiuuudnasiuanieanyl 3w0od1LUUTIABEINNTE

uedelsalagnaas A5 12

&

AN5197 12 A19198@A9F208 190 UNNYBIRNNEN UL LT IUNISNAdBULaLHAR NS AL

WUUIAD9
aau | Uuiinvaswnng BLEERTLN WUUT1AD4
siale®h | swaziduavessia | Widledd | srwazidunvesiia
WUy WUy
1 case present M51 Thoracic, S82 Fracture of lower leg

with Sciatica thoracolumbar, including ankle

pain right leg + and lumbosacral M51 Thoracic,

weakness right intervertebral disc v thoracolumbar, and

leg disorders lumbosacral

intervertebral disc

disorders

M43 Other deforming

dorsopathies

Mag Other spondylopathies

Ma1 Scoliosis
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aeu | Juiinvasunwng LYsEilau HUUTIADY
Waledn | eazidunuassid | s9dlad 318ALDUAVDITNE
WU Wuou
D48 Neoplasm of uncertain
behavior of other and
unspecified sites
M96 Intraoperative and
postprocedural
complications and
disorders of
musculoskeletal
system, not elsewhere
classified
2 Uizauqﬁam@ S52 Fracture of S52 Fracture of forearm
waimasledau gn forearm v
FUNIIBIUNTI S72 Fracture of femur
ASELAUANRIASD S82 Fracture of lower leg
lansruindula including ankle
AsEunniy S22 Fracture of rib(s),
RUAZR WULIY sternum and thoracic
FreRngu UInvn spine
#8 WAZIUIALNE S92 Fracture of foot and
Ustaluntin toe except ankle
S42 Fracture of shoulder
and upper arm
S32 Fracture of lumbar
spine and pelvis
3 | U1anassniasn Ma8 Other M43 | Other deforming
Fr11NNTIVIV spondylopathies dorsopathies
1 1fiau 81115U0 M48 | Other spondylopathies
Fumntudes o v
lalgouuss lawn M51 | Thoracic,

Jaay 9a9nsy

nauleUn@A

thoracolumbar, and
lumbosacral

intervertebral disc
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awu | Uuiinvaduwngd LYy WUUINABY
sWaledn | svazidenvassid | sabadn IIUALLDYAVDITNE
WuRdu Wuou
disorders
C79 Secondary malignant
neoplasm of other and
unspecified sites
M84 Disorder of continuity
of bone
M54 Dorsalgia
S32 Fracture of lumbar
spine and pelvis
4 | Urwndsdiuan M47 Spondylosis M48 | Other spondylopathies
Junandwdetu Ma6 | Other inflammatory
TRIE Y spondylopathies
Uninasn Wu Ma7 | Spondylosis
1N Funain v
wdilAsnty T84 Complications of
internal orthopedic
prosthetic devices
implants and grafts
M84 Disorder of continuity
of bone
Ma1 Scoliosis
D48 Neoplasm of uncertain
behavior of other and
unspecified sites
5 Uanaglnnn Lhu T84 Complications of T84 Complications of
Uni Wdin internal v internal orthopedic
Hemiarthroplasty orthopedic prosthetic devices
right hip %&s prosthetic devices implants and grafts
WIS LAUNZINEN implants and M25 Other joint disorder,
Wurmiliulaghu grafts not elsewhere
YWIAEU ¥ classified
Wi M24 Other specific joint
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aeu | Juiinvasunwng LYsEilau HUUTIADY
Waledn | eazidunuassid | s9dlad 318ALDUAVDITNE
WuRdu Wuou
derangements
M87 Osteonecrosis
ST72 Fracture of femur
M16 Osteoarthritis of hip
M96 Intraoperative and
postprocedural
complications and
disorders of
musculoskeletal
system, not elsewhere
classified
6 Audulurosuou S72 Fracture of femur ST72 Fracture of femur
Unazlnndry v
wiulale M17 Osteoarthritis of knee
M51 Thoracic,
thoracolumbar, and
lumbosacral
intervertebral disc
disorders
Mag Other spondylopathies
S32 Fracture of lumbar
spine and pelvis
M84 Disorder of continuity
of bone
M23 Internal derangement
of knee
7 qﬁamamma% S72 Fracture of femur S82 Fracture of lower leg
lagl Jv1vniiagy including ankle
funaiidan S72 Fracture of femur
v
M17 Osteoarthritis of knee
M43 Other deforming
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aeu | Juiinvasunwng LYsEilau HUUTIADY
Waledn | eazidunuassid | s9dlad 318ALDUAVDITNE
WuRdu Wuou
dorsopathies
M51 Thoracic,
thoracolumbar, and
lumbosacral
intervertebral disc
disorders
M84 Disorder of continuity
of bone
S86 Injury of muscle fascia
and tendon at lower
leg level
8 5mﬁuﬂizLLwﬂﬁu S72 Fracture of femur ST72 Fracture of femur
Uanazlnnu v
wiulale T84 Complications of
internal orthopedic
prosthetic devices
implants and grafts
M16 Osteoarthritis of hip
ST73 Dislocation and sprain
of joint and ligaments
of hip
M87 Osteonecrosis
M25 Other joint disorder,
not elsewhere
classified
M43 Other deforming
dorsopathies
9 Guazinntie 2 M16 Osteoarthritis of M16 Osteoarthritis of hip
19 Yanunniaan hip v
By Unagnasine M87 Osteonecrosis
11AN71977 el M17 Osteoarthritis of knee
Mag Other spondylopathies
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aeu | Uuinvasuwnng Lyseileu LUUANADY
SWaledq | snewavidenvassvid | svidladn SNUASLYNVDITIE
S & a e
UL UYLDN
walker M43 Other deforming

dorsopathies

M19 Other and unspecified

osteoarthritis

M25 Other joint disorder,

not elsewhere

classified
10 qﬁammaawﬁ S13 Dislocation and ST72 Fracture of femur
Uanne ldaau sprain of joints Ma7 Spondylosis
and ligaments at M50 Cervical disc disorders
neck level S42 Fracture of shoulder

and upper arm

S12 Fracture of cervical
vertebra and other

parts of neck

S13 Dislocation and sprain
v of joints and ligaments

at neck level

M17 Osteoarthritis of knee

=i v ! o o ad v Y @
1AMITNA 12 @1915auaRIBE19N1TINUYBIRUUTIaedlun s dayaid iy
nMuganguld degun 35 uaglunsdindeyadnduntwilvels dagui 36 Famadnsilaain
LUUT1889 WANIINERITUINANUDVDIANUTING eI EITANIINAINTURUTVDIAN

MsIngUunsouiume



case present with Sciatica pain right leg + weakness right leg

data preparation

{'case" 1, right: 2, 'pain" 1, 'weakness" 1, 'leg" 2, 'sciatica” 1, 'present": 1}

&

input

CLASSIFYING SYSTEM

69

D48 Ma1 M43 Mm48
case : 58 case : 84 case : 125 case : 374
right : 210 right : 299 right : 463 right : 1472
pain : 127 pain : 381 pain : 805 pain : 2436
weakness : 6 weakness : 37 weakness : 63 weakness : 239
leg : 57 leg : 148 leg : 442 leg : 1320
sciatica : 1 sciatica : 6 sciatica : 19 sciatica : 36
present : 24 present : 18 present : 36 present : 106

S82 M51 M96
case : 186 case : 161 case : 145
right : 1057 right : 631 right : 333
pain : 352 pain : 1132 pain : 511
weakness : 2 weakness : 110 weakness : 51
leg: 706 leg : 581 leg : 226
sciatica : - sciatica : 33 sciatica : 9
present : 43 present : 58 present : 26

output
582 Fracture of lower leg including ankle

Ma1 Scoliosis

Ma3 Other deforming dorsopathies
Ma8 Other spondylopathies

D48 Neoplasm of uncertain behavior of other and unspecified sites

musculoskeletal system, not elsewhere classified

M51 Thoracic, thoracolumbar, and lumbosacral intervertebral disc disorders

M96 Intraoperative and postprocedural complications and disorders of

= U 1 o o aay Y & [
E‘U‘VI 35 AI9819NITNINTUVBILUUINABY ﬂii’lJWUEJHQLGUWLUUﬂ’]H’]ENﬂQ‘U
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Q

translate

Car accident, neck pain, not doping

" data preparation

{'car: 1, 'dope": 1, 'accident" 1, 'pain" 1, 'neck" 1}

input

CLASSIFYING SYSTEM

70

S12 S13 S42 S72
car: 1 car:3 car: 25 car : 59
dope : - dope : - dope : 4 dope : 19
accident : 4 accident : 5 accident : 36 accident : 81
pain : 12 pain : 14 pain : 235 pain : 1204
neck : 24 neck : 27 neck : 31 neck : 534

M17 Ma7 M50
car:9 car: 1 car:3
dope : - dope : 1 dope : -
accident : 57 accident : 9 accident : 2
pain : 4226 pain : 514 pain : 179
neck : 9 neck : 301 neck : 123

output

S72 Fracture of femur

Ma7 Spondylosis

M50 Cervical disc disorders

542 Fracture of shoulder and upper arm

S12 Fracture of cervical vertebra and other parts of neck

S13 Dislocation and sprain of joints and ligaments at neck level

M17 Osteoarthritis of knee

U ¥

N | ° ° aay I3
ETJVl 36 AIDYNNITNINIUYDILLUUINADY ﬂimwsﬂaaaLﬁﬂqLUUﬂq‘Uqlﬂﬂ
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2. doyafiinnldlunisadrsuvudiass iudeyavedlsalumuenszgnuazndmiie
uazlsafinulumssdouithsveununaslstind lsmeuagmasnsaiviiu

3. wuuhaessesiudeyafidusdnuinmnlneviontndinguviitu

4. wuuiaesasauansedelsafitiauandulsiiu 10 Susuusn

5. nauldnukuudnaesdiineglunguunmeivinty

5.3 wuamnelun1suSulgeIneinug

Y =

Uuusilinuudnaesanunsaindeyaiiduiiav@senausuenieny anudulain

Y

gnsnisuiiala gaumgiisnanie Wudu wldusslevild ievreifinusz@nsaimlunis

YINUNYVBILLUUINADY
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Piun 1Y

Certain infectious and parasitic

diseases

A00-B99

Al7, A18, Ade,
A52, A80, B18,
B20, B37, B47,
B91

Neoplasms

C00-D49

C15, C16, C18,
C20, C22, C24,
C34, C40, C41,
C43, C44, C4a7,
48, €49, C50,
C53, Co1, C70,
Cr3, C75, C16,
Cr7, Cr8, C79,
(82, C83, C84,
85, €90, €91,
C96, D16, D17,
D18, D21, D23,
D35, D36, D48

Diseases of the blood and blood-

forming organs and certain

disorders involving the immune

mechanism

D50-D89

D61, D64, D66,
D68, D75, D76

Endocrine, nutritional and

metabolic diseases

EOO-E89

E11, E22, E46,
E64, E75, E78,
E83, E87

Mental, Behavioral and

FO1-F99

FO1, F80
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Neurodevelopmental disorders
6 Diseases of the nervous system G00-G99 G03, G04, GOs,
G20, G31, G35,
G47, G52, G54,
G56, G57, G58,
G62, GT71, G8O,
G81, G82, G83,
G95, G96, G97,
G98
7 Diseases of the eye and adnexa HO0-H59 H16, H26
8 Diseases of the ear and mastoid H60-H95 H81, H91
process
9 Diseases of the circulatory system 100-199 105, 107, 110, 120,
121, 125, 133, 148,
150, 162, 163, 169,
[70, 172, 174, 177,
180, 187, 189, 197
10 | Diseases of the respiratory system JO0-J99 J18, J45, J96
11 | Diseases of the digestive system K00-K95 K22, K56, K70,
K80, K81
12 | Diseases of the skin and L00-L99 L02, LO3, LO4,
subcutaneous tissue LO8, L50, L59,
L60, L72, L81,
L89, L90, L91,
192, 197, L98
13 | Diseases of the musculoskeletal MO0-M99 MO0, M01, M02,
system and connective tissue MO04, M05, M0O6,

MO7, M08, M10,
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M11, M12, M13,
M14, M1A, M15,
M16, M17, M18,
M19, M20, M21,
M22, M23, M24,
M25, M26, M27,
M30, M31, M32,
M33, M34, M35,
M36, M40, M4 1,
Md2, M43, Ma5,
Md6, MAT7, M4sg,
M49, M50, M51,
M53, M54, M60,
M61, M62, M63,
M65, M66, M67,
M70, M71, M72,
M75, M76, MT7,
M79, M80, M81,
M83, M84, M85,
M86, M87, M88,
M89, M90, M91,
M92, M93, M94,
M95, M96, M97,
M99

14

Diseases of the genitourinary

system

NOO-N99

N18, N19, N31,
N32

15

Congenital malformations,

deformations and chromosomal

Q00-Q99

Q06, Q27, Q28,
Q65, Q66, Q67,
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abnormalities

Q68, Q69, Q70,
Qr1, Q72, Qr4,
Qre6, Q77, QT78,
Q79, Q82, Q87

16

Symptoms, signs and abnormal
clinical and laboratory findings,

not elsewhere classified

RO0-R99

R19, R22, R26,
R60, R94

17

Injury, poisoning and certain other

consequences of external causes

S00-T88

500, S02, 504,
506, S09, S12,
513, 514, S20,
522, 524, 525,
527, S29, 530,
532, 533, 534,
535, 536, 537,
538, S39, 540,
541, 542, 543,
544, 545, 546,
548, 549, S51,
552, S53, 554,
555, 556, S58,
560, S61, 562,
563, 564, 565,
566, S67, S68,
569, 570, 572,
S73, 576, ST79,
580, S81, S82,
583, 584, S85,
586, S87, 588,
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589, S91, S92,
593, 596, S97,
598, 599, T14,
123,763, T79,
T81, 182, T84,
T85, T86, T87,
188

Factors influencing health status Z00-799 Z01, 703, Z09,
and contact with health services Z42, 747, 748,
Z73, 788, 795,
796

373U 332
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1| Aeudiwnwamn 3 O Tnduides 9 L72

2 | Undeile 8 oy 1 1ieu ifeulntuiiteiie viudeilelaily MO0
U915 ill defined mass 7 cm at dorsal view of wrist
Rt

3 |3 Loy mmzﬁwwugmﬂ%ﬁmﬁuﬁa%’l&J fifnansdea M13
53‘14’1&@@@% Uinluuna

4 |10 U drawdnenuinningie wiula 50 wpednent Ui M17
$9ae 5 190 TainTy

5 | Uiawngie 5 wheu Jeanisviawidnenanau waduauls M17
Usvana 2 nu uediuiutulaaydanunniy lduaends 3
\@LINTOULNTU

6 |8 U vmdwindug meg 3 3 Bufloinisvinandiede M17
WALBENINYIIT WA ASUNISANE 1171500
Fu3 eu onstianarmely  Uanwdieunn i
d1u1n

7| vy 9 we q 1 U Uamnnntu 3 ieu widlna q udh M17
Uansnn muelifidy

8 | 4 wwou Urwndedu g w9 wivaw Tlduiseds sowle M17
flomstianaiu weyssuelu Ry

9 | case OA knee both LANDINTUIAINGIBUIN WaLLINETE M17
1A WANETRUINIAA

10 | {thendlve 01y 70 T umuunmdsedesuindreann M17
Funaniu wasiututile wewneinsesiny

11 | 7-8 Unlow LAuld seavindugavinndn waaaniulangngng M23

10 wuldlauszana 1wk 5-6 Unou Uaanindu pain

when activity




82

anu YUNNVaIknWNg swdlodfmudion

12 | {UroUranda¥nasidie 5 U vanvasiiu Uaniivde Ma1
1NNV Buwruazlan Wunseen Jaanie 618993158
Unf flsausednddu enuduladings

13 | case fUreiinudielngary 12U CC: waan 1 U Pl usldung Ma1
Tndlaivindu Fuldund livan FC1 Tszsifoudausiony
11 U PH: Ufjtasyse TRunen

14 | tands 3 U snveadalidosduiinds winilviandednds M43
Uanewiridesing iuld 10 was sxdennisvandiasany
Wi aunninge dotnudany

15 | Uaavds 10 U ingaveaduudiidesduings 1 U vaands M48
1nTu U1931989919708nn 3978 motor er 5 all

16 | Vanndednasdunuan 6 oy Auendslditu motor grade Ma8
V all SLRT negative

17 | case fUhendavindefiodneun 1 U iduqmen M70

18 | case U1nAasnasuuu 2 U natgnkauudiionnisian M75

19 |1 1fing vueieeniidinie Uinasinndre uisioantds M84
nels Uamanniuidess iuasigminls udian

20 |1 U UszavaUaue uwywvinvinldilen uwauauiingy wing M84
UAUINIAR

21 | 3 U dwaglunvnaniulng o mue wnddauinida M87

22 | MCA accident 2 mo PTA 1U20AUAD 80ULTILAZIWIU + S12
2 $raundu gamnszllaanizund

23 | fthevdslne 60 ¥ 1 Sureu Mdstwauuiiuineesgyuiv S22
101 fisn taxi v findsiurnsesutues ndwndutan
n¥ann qalailva Asweldnszunnity liaau $Andad 1u
admit 3w 1511 AU X-ray dnseandundein Fave refer
1

26 | FuMC Wy taxi aausnashuth Uanainndne dulils b 532

1991949
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25 | case wnwelne 01Y 7 U no underlying disease CC: 13U Sa42
Aonde 3 Falusnounn sw P 3 hrs PTA Tnuudluuiaudn
an rendenszunniiu Uinrendne v vduield

26 | 2 hr anarniedesdugsUszanmuaiauns Tovvieaduiiy S42
yiaau derenvrniu Angy

27 | 27U andnseu Uaneenyn Sa2

28 | fthewnmeety 9 U auuusanszue wannnawilagLen 542
mondneduiiy faniduuTnumendrenn wduuaudnelalld

29 | wunnueay wyudreUanuiuiagy i fracture both bone S52
Lt.forearm

30 | Case Winvgyamah 87 12 U 6 hr Aduvndy uuudreas S52
nsTUNNity

31 | wyuea Seuiutiieuudinaends dunaudieduiy Tisau $52
Tivimduusnndy Yinweudeun wyugeingy film: Fx
both bone Lt. forearm Dx.: Closed Fx. both bone Lt.
forearm Post op.. UinuNaLaNLae fhdruiafionn o
@ntion

32 | 18 Yu Juoweslusvusania funuvude Lifwdie $52

33 | finausasuAuInie duna skin loss at Lt index film: no fx. - S61
-> uHaanusn debride + suture wau & skin loss USLItM
tip not expose bone

34 | lauyinsresnemediung  cut wound Rt dorsal hand, S66
complete tear EPB, open fracture trapezium repair
tendon & Rt volar slab

35 | gUAwgsonewmeslunaau TUIn19y WNaRNUINLAZLEE S72

naaNNABLNe
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Keratitis is the medical term for inflammation of the cornea The
cornea is the dome shaped window in the front of the eye When
looking at a person is eye one can see the iris and pupil through
the normally clear cornea The cornea bends light rays as a result of
its curved shape and accounts for approximately two thirds of the
eye is total optical power with the lens of the eye contributing the
remaining one third Only the very thin tear film lies between the
front of the cornea and our environment The cornea is about 0 5
millimeter thick The back of the cornea is bathed in the aqueous
fluid that fills the anterior chamber of the eye The cornea has a
diameter of about 13 millimeters and together with the sclera the

white part of the eye forms the entire outer coat of the eye

H16

An arthropathy is a disease of a joint Arthritis is a form of
arthropathy that involves inflammation of one or more joints while
the term arthropathy may be used regardless of whether there is
inflammation or not Spondylarthropathy is any form of arthropathy
of the vertebral column Related problems Arthropathy may also
include joint conditions caused by physical trauma to joints but is
traditionally used to describe the following conditions Reactive
arthropathy M02 MO03 is caused by an infection but not a direct
infection of the synovial space See also Reactive arthritis
Enteropathic arthropathy MO7 is caused by colitis and related
conditions Crystal arthropathy also known as crystal arthritis M10
M11 involves the deposition of crystals in the joint In gout the
crystal is uric acid In pseudogout chondrocalcinosis calcium
pyrophosphate deposition disease the crystal is calcium
pyrophosphate Diabetic arthropathy M14 E10 E14 is caused by
diabetes Neuropathic arthropathy M14 is associated with a loss of
sensation Signs Bone erosions by rheumatoid arthritis 5 Arthralgia
joint pain is a common but non specific sign of arthropathy Other

signs may include Decreased range of motion Stiffness Effusion

M12
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Pneumarthrosis air in a joint which is also a common normal finding

Bone erosion Systemic signs of arthritis such as fatigue

What are the symptoms and signs of chondromalacia patella The
symptoms of chondromalacia patella are generally a vague
discomfort of the inner front of the knee aggravated by activity
running jumping climbing or descending stairs or by prolonged
sitting with knees in a moderately bent position the so called
theater sign of pain upon arising from a desk or theater seat Some
patients may also have a vague sense of tightness or fullness in the
knee area Occasionally if chronic symptoms are ignored the
associated loss of quadriceps thigh muscle strength may cause the
leg to give out Besides an obvious reduction in quadriceps muscle

mass mild swelling of the knee area may occur

M22

What Are the Symptoms of Necrotizing Vasculitis Because this
condition affects your blood vessels symptoms might occur in
various parts of your body There s no single set of symptoms that
can definitely indicate you have necrotizing vasculitis You might
notice initial symptoms on your own without a medical test These
include chills fatigue fever weight loss Other early symptoms are
only detectable through a blood test These include anemia and
leukocytosis which involves having a high number of white blood
cells As the disease progresses symptoms can worsen and become
more varied Your specific symptoms depend on what parts of your
body affected You may have pain skin discoloration lesions which
are usually seen on the legs ulcers In some cases the condition
may be limited to your skin In other cases you might develop
kidney damage or bleeding in your lungs If your brain is affected

you may have difficulty swallowing speaking or moving

M31

These conditions nearly all present with an insidious onset of pain
referred to the location of the bony damage Some notably
Kienbock disease of the wrist may involve considerable swelling
and Legg Calv Perthes disease of the hip causes the victim to limp
The spinal form Scheuermann disease may cause bending or

kyphosis of the upper spine giving a hunch back appearance

M42

Spondylosis is caused from years of constant abnormal pressure

ma7
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caused by joint subluxation stress induced by sports acute and
repetitive trauma or poor posture being placed on the vertebrae
and the discs between them The abnormal stress causes the body
to form new bone in order to compensate for the new weight
distribution This abnormal weight bearing from bone displacement
will cause spondylosis to occur Poor postures and loss of the
normal spinal curves can lead to spondylosis as well Spondylosis
can affect a person at any age however older people are more

susceptible

The symptoms of osteomalacia include the following Bones that
fracture very easily are the most common symptom Another
symptom is muscle weakness This happens because of problems at
the location where the muscle attaches to bone You may have a
hard time walking and may develop a waddling gait Bone pain
especially in your hips is also a very common symptom This dull
aching pain can spread from your hips to your lower back pelvis
legs and even your ribs If you also have very low levels of calcium
in your blood you may have irregular heart rhythms numbness
around your mouth numbness in your arms and legs spasms in your

hands and feet

M83

How Is Osteomalacia Diagnosed Blood tests that show the following
can suggest you may have osteomalacia or another bone disorder
low levels of vitamin D low levels of calcium low levels of
phosphorus You may also be tested for alkaline phosphatase
isoenzymes High levels of these indicate osteomalacia Another
blood test can check your levels of parathyroid hormone High
levels of this hormone suggest insufficient vitamin D and other
related problems X rays and other imaging tests can show small
cracks in the bones throughout your body These cracks are called
Looser transformation zones Fractures can begin there with even
small injuries A bone biopsy may be required to definitively
diagnose osteomalacia A needle is inserted through your skin and
muscle and into your bone to obtain a small sample That sample is
put on a slide and examined under a microscope Usually an X ray

and blood tests are enough to make a diagnosis and a bone biopsy

M83
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is not necessary

A femoral fracture is a bone fracture that involves the femur They
are typically sustained in high impact trauma such as car crashes
due to the large amount of force needed to break the bone
Fractures of the diaphysis or middle of the femur are managed
differently from those at the head neck and trochanter see hip

fractures

S72

10

A patellar dislocation is a knee injury in which the patella kneecap
slips out of its normal position Often the knee is partly bent painful
and swollen The patella is also often felt and seen out of place
Complications may include a patella fracture or arthritis A patellar
dislocation typically occurs when the knee is straight and the lower
leg is bent outwards when twisting Occasionally it occurs when the
knee is bent and the patella is hit Commonly associated sports
include soccer gymnastics and ice hockey Dislocations nearly
always occur away from the midline Diagnosis is typically based on
symptoms and supported by X rays Reduction is generally done by
pushing the patella towards the midline while straightening the
knee After reduction the leg is generally splinted in a straight
position for a few weeks This is then followed by physical therapy
Surgery after a first dislocation is generally of unclear benefit
Surgery may be indicated in those who have broken off a piece of
bone within the joint or in which the patella has dislocated
multiple times Patellar dislocations occur in about 6 per 100000
people per year They make up about 2 of knee injuries It is most
common in those 10 to 17 years old Rates in males and females
are similar Recurrence after an initial dislocation occurs in about 30

of people

583




AMARNUIN

f188199NwI8avasnng U Tgluauide [32]

88

a10u dNYIYD ALANUDIBNESED
1 A&E Accident and Emergency
2 AAMRS Automated Ambulatory Medical Record System
3 ACL Anterior Cruciate Ligament
4 ADM Acute Disseminated Myelitis
5 ADSC Adenosquamous Carcinoma
6 ADSD Adductor Spasmodic Dysphonia
7 ADT Androgen Deprivation Therapy
8 ADTA Anterior Deep Temporal Artery
9 ADU Active Duodenal Ulcer
10 AE Above Elbow
11 AEE Allergic Eosinophilic Esophagitis
12 AEH Acute Epidural Hematoma
13 AK Above Knee
14 AND Adnexa
15 CRIF Closed Reduction and Internal Fixation
16 D Day
17 EHL Extensor Hallucis Longus
18 F/U Follow up
19 FX Fracture
20 HNP Herniated Nucleus Pulposus
21 IMP Impression
22 LLC Long Leg Cast
23 Lt Left
24 MCA Motor Cycle Accident
25 MPS Myofascial Pain Syndrome
26 OA Osteoarthritis
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27 PCL Posterior Cruciate Ligament
28 PE Physical Examination
29 PF Patellofemoral
30 PI Present Illness
31 PTA Prior To Admits
32 ROM Range Of Motion
33 Rt Right
34 S/P Status Post
35 THR Total Hip Replacement
36 TIA Transient Ischemic Attack
37 TIBC Total Iron-Binding Capacity
38 TID Three Times A Day
39 TIP Tubularized Incised Plate
40 TIPS Transjugular Intrahepatic Portosystemic Shunt
a1 TKA Total Knee Arthroplasty
42 TLIF Transforaminal Lumbar Interbody Fusion
43 TLSO Thoracolumbosacral Orthosis
aq ™J Temporomandibular Joint
a5 TMP Trimethoprim
46 TMSE Thai Mental State Examination
a7 TMT Tarsometatarsal
48 TN Tension
49 TNTC Too Numerous To Count (microbiology)
50 UA Unstable Angina
51 VA Visual Acuity
52 VATS Video-Assisted Thoracoscopic Surgery
53 VS Vital Signs
54 WK Week
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a1y | sudladh AENA%Y wAng | wnd | wwng | wwngd | wwnd
wudiay AUl 1 | Aufl 2 | audl 3 | Auii 4 | audl 5
1 MO1 arthritis 4 v v v v
infection v 4 v v v
joint v v v v v
disease v v
view
helminth v v
parasite v v v v
inflammation v v v v
treatment
symptom
2 MO2 arthritis v v v v v
reactive v v v v
disease v
infection v v v
patient
arthropathy 4 4 v v v
joint v v v
syndrome v
symptom
cause
3 MO4 syndrome v v
autoinflammatory v v v v v
disease v
patient
fever v
disorder
inflammatory v 4 v v
arthritis v v v v
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a &
UYL

4
LNNg

AUN 1

4
LbNNe

AuN 2

4
LNNg

AUN 3

4
LNNg

AUN 4

4
LLWNY

AuN 5

cap

mutation

MO7

arthritis

<\

disease

<\

symptom

IBD

bowel

associate

inflammatory

NIRNIENIEN

NAVENEN

NN NS

patient

enteropathic

joint

M11

crystal

arthropathy

ENERNERNERN

ANERNERNERN

ANERNERNERN

disease

syndrome

calcium

pyrophosphate

deposition

joint

N SIS

N RVRNEN

ANERNERNERN

dihydrate

patient

M12

arthropathy

disease

unspecified

site

joint

shoulder

condition

link

hand

ankle
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a1y | sualedh AENATY wwng | wwnd | wwng | wwngd | uwng
wudiay Audi 1 | audl 2 | audi 3 | Aufl 4 | Audi 5
7 M13 cause v v v
affect
disease v v v
joint v v v v v
hand
bone
treatment
arthritis 4 v v v v
attack
knee
8 M14 arthropathy v v v v v
joint v v v v v
arthritis v v v v v
disease v
pain v v
gout v
patient
foot
osteoarthritis 4
rheumatoid 4 v v
9 M15 osteoarthritis 4 v v v v
joint v v v v v
disease v
polyosteoarthritis v v
pain 4 v v
unspecified v v
cause
cartilage
arthritis 4 v v v v
polyarthritis v v v v
10 M16 use
hip v v v v v
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a1y | sualedh AENATY wwng | wwnd | wwng | wwngd | uwng
wudiay Audi 1 | audl 2 | audi 3 | Aufl 4 | Audi 5
cause
exercise
treatment
joint v v
increase
bone
osteoarthritis v v v v v
knee
11 M20 toe v v v v v
deformity v v v v v
finger v v v v v
foot v v v
use
joint v v v v
disease v
condition
diagnosis
disorder
12 M21 deformity v v v v v
limb 4 v v v v
use
joint v
finger v v v
disease v
diagnosis
toe v v v
foot v v v
musculoskeletal v v v
13 M22 cause
use v v
treat
knee v v v
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a1y | sualedh AENATY wwng | wwnd | wwng | wwngd | uwng
wudiay AUl 1 | Aufl 2 | Audl 3 | Auii 4 | audl 5
patella v v 4 4 v
exercise
treatment
help
injury 4 v 4
leg
14 M23 Cause
derangement v v v v
R s v v v v
internal v 4 4 v
injury v v v v
follow
sign
tear 4 4 v
ligament v v v v
sport v
15 M24 joint v v v v v
derangement v v v v v
specific
use
diagnosis
right
shoulder v
disorder v 4
musculoskeletal v v
tissue v v v
16 M25 disorder 4 v v v
joint v v v v v
right
use
shoulder v
abnormality v 4 4 v
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a1y | sualedh AENATY wwng | wwnd | wwng | wwngd | uwng
wudiay Audi 1 | audl 2 | audi 3 | Aufl 4 | Audi 5
deformity 4 v
limb v 4 v
foot
fistula
17 M27 bone v v v v
jaw v v v v v
osteonecrosis v v v
ONJ v v v
lesion
cell
oral 4 v v
disease v
marrow.
infection 4
18 M30 polyarteritis 4 v v v 4
nodosa 4 v v v 4
blood v
en 2 v v v v
oan v v
cause
kidney v
affect
disease v v 4
disorder v
19 M32 SLE v v v v
upus v v v v
disease v v v 4
cell
symptom 4
erythematosus v 4 v 4
systemic v 4 v v 4
criterion 4 4 v
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a1y | sualedh AENATY wwng | wwnd | wwng | wwngd | uwng
wudiay Audi 1 | audl 2 | audi 3 | Aufl 4 | Audi 5
rash v v v
antibody 4
20 M33 dermatomyositis v 4 v v
muscle 4 v v v
disease v
symptom
patient
myopathy 4 4 v v v
weakness v v
polymyositis v v v
myositis v v v v
tissue 4
21 M34 scleroderma 4 4 v v
patient
systemic 4 v v v v
disease v
skin v v v v
cause
sclerosis v v v v v
renal 4 v v
blood v v v
pulmonary v v
22 Ma2 spine v v v v v
osteochondrosis v 4 v v v
disease v
spinal 4 v v v
disc v v v
pain v v v
back v v v v
joint
vertebral v v v
symptom v
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a1y | sualedh AENATY wwng | wwnd | wwng | wwngd | uwng
wudiay Audi 1 | audl 2 | audi 3 | Aufl 4 | Audi 5
23 Ma5 cause
treatment
affect
joint v v v v
disease v
low
exercise v
improve
spondylitis v v v v v
bone v v v
24 Maé inflammatory v v v v v
disease v v v
spondylopathies 4 v v v v
condition
tissue v v
cause
diagnosis
musculoskeletal v v
connective 4 v v
spine v v v
25 Ma8 disease v v
spondylopathies v v v v v
use v
spinal 4 v v
vertebra v v v v
site
stenosis v
tissue
spine v v v v
fracture
26 M51 cause
condition
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a1y | sualedh AENATY wwng | wwnd | wwng | wwngd | uwng
wudiay Audi 1 | audl 2 | audi 3 | Aufl 4 | Audi 5
disc v v v v v
thoracolumbar 4 v v v v
disorder v v
lumbosacral v 4 v v v
disease v v
thoracic v v v v
intervertebral v v v v v
change
27 M53 dorsopathies v v v v v
disease v v v
disorder v v v
spinal v v
system v v
classify
cervicocranial 4
musculoskeletal v v v
tissue v v
cervicobrachial v
28 M60 cause
muscle 4 4 v v v
disease 4
myositis v v v v v
affect
treatment
use
infection v v v v v
myopathy v v v
doctor
29 Mé63 muscle v v v v v
genetics v
disease 4
muscular v v v v
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a1y | sualedh AENATY wwng | wwnd | wwng | wwngd | uwng
wudiay Audi 1 | audl 2 | audi 3 | Aufl 4 | Audi 5
dystrophy 4 4 v
myopathy 4 4 v
tissue
disorder v v v
soft
sarcoma
30 M65 cause
tendon 4 v v v 4
joint v v v v
tenosynovitis v v v v v
infection v 4 v v v
tissue v 4
synovitis v v v v
therapy
injury
sheath v 4
31 M66 rupture v v v v v
tendon v 4 4 v v
spontaneous 4 v v v 4
tissue v 4
patient
disease v
synovium v v 4 4 4
injection v v 4
steroid v v v
joint v v
32 M70 use v v
disorder v v v v
cause 4 v
pressure v 4
soft v
overuse v v v v v
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a1y | sualedh AENATY wwng | wwnd | wwng | wwngd | uwng
wudiay AUl 1 | Aufl 2 | Audl 3 | Auii 4 | audl 5
tissue 4
arm
disease v
shoulder
33 M76 foot v
limb v
enthesopathy v 4 4 4 v
exclude
right
disorder
diagnosis
leg v v v v
hip v v v
unspecified 4 4 v
34 M80 fracture v v v v
cause v
pathological v 4 4 4 v
current 4
osteoporosis 4 v v v 4
RL v v v v
condition 4
patient
disease
vertebra v v 4
35 M83 osteomalacia v v 4 4 v
bone v v v v v
vitamin 4 4 4 4 4
clinic
cause 4 4 v
calcium v v 4 4 v
low v v v v
level 4 4
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a1y | sualedh AENATY wwng | wwnd | wwng | wwngd | uwng
wudiay Audi 1 | audl 2 | audi 3 | Aufl 4 | Audi 5
deficiency 4 4 4 v
symptom v
36 M91 cause v
disease v v v
hip v v v v v
condition
group
child v v v v v
joint v v
osteochondrosis v 4 4 v v
juvenile v v v v v
occur v
37 MO95 tissue 4 4 4 4 4
disease 4 v v
connective 4 4 v v v
disorder v
syndrome v v
collagen v v v
deformity 4 4 4
system 4 v 4
joint v v v v
cause 4 4 v
38 M97 fracture v v v v v
periprosthetic v v v v 4
joint v v
prosthetic 4 4 4
around v
internal v
encounter
bone v v v v
hip v v v v
prosthesis 4 4 4 v




102

a1y | sualedh AENATY wwng | wwnd | wwng | wwngd | uwng
wudiay Audi 1 | audl 2 | audi 3 | Aufl 4 | Audi 5
39 530 injury v v v Y
use
low v v
cause 4
back v v v v
genital v v v v 4
superficial v 4 4 v
external 4 v
abdomen v v v 4
pelvis v v v v v
40 533 joint A A A
A R v v v
B v v v v v
ligament v v v v v
lumbar 4 v v v
o v v v v
dislocation v 4 v v
part
pelvis 4 v v
rupture
a1 S43 include
joint v v v v v
use
ligament v v v v 4
sprain v 4 4 v
dislocation 4 4 v v v
shoulder v v v v 4
injury v v v v
cause 4
girdle v
a2 S53 joint v v v Y
njury v v v v
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a1y | sualedh AENATY wwng | wwnd | wwng | wwngd | uwng
wudiay Audi 1 | audl 2 | audi 3 | Aufl 4 | Audi 5
sprain v v v v v
cause v
lisament v v v v v
dislocation v 4 v v v
muscle
tendon 4 v
elbow v v v v v
strain 4
43 S54 injury v v v v
—— v v v v v
cause
level v
forearm v v v v v
muscle v v
wrist
repair v 4
condition v
tendon
a4 S55 injury Za oYY
vessel v v v v 4
blood v 4 4 4
level
forearm v v 4 4 4
cause
arm
diagnosis v
external
hand
a5 556 injury v v v v
muscle v v v v v
tendon v v v v
forearm 4 4 4 v
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a1y | sualedh AENATY wwng | wwnd | wwng | wwngd | uwng
wudiay AUl 1 | Aufl 2 | Audl 3 | Auii 4 | audl 5
fascia v v v
level v
cause
laceration v v v
external
flexor 4 v v
a6 S58 amputation 4 v v v v
use
elbow v v v v v
forearm 4 v v v v
traumatic v v
injury v v v v
hand 4
limb 4 v v v
patient
wrist
ar S61 finger v v v v v
use
hand v v v v v
wound 4 4 v v v
open v v v v
wrist v v v
injury v v v v
condition
cause v
external
48 S63 ligament v v v v v
joint v v v v v
sprain v v v v v
dislocation v 4 v v v
finger v 4 v
injury v v v v
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a1y | sualedh AENATY wwng | wwnd | wwng | wwngd | uwng
MU Aufi 1 | Audi 2 | Aufi 3 | audi 4 | Audl 5
cause
wrist 4 4 4 v
hand v v v v v
level
49 566 injury v v v v v
tendon 4 4 v v 4
muscle v v v v
hand v v v v v
fascia v 4 v v 4
level
wrist v v v v
use
finger v v v 4
cause \/

50 591 injury v v Y
o v v | v [ v [ v
use

Wil v v v v v
ankle v v v v v
Rk 7 Ve Ve Ve
cause
foot v v v v v
external
encounter
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Ay | abadn AENA%Y HadwsAlFNLUUTIaD
WU (Yoyaidn) (7 duAuusn)

1 MO1 arthritis, infection, joint, M13, MO0, T84, M02, M01, M14, M06
parasite, inflasmation

2 MO2 arthritis, reactive, M13, M17, M02, MO0, T84, M07, M11
arthropathy

3 MO4 autoinflammatory M17, S72, M48, M43, S52, M04, T84

q MO7 arthritis, enteropathic, M13, MO0, MO7, M02, M14, M06, MO8
joint

5 M14 arthropathy, joint, M13, MO0, M06, M14, M08, M02, T84
arthritis

6 M15 osteoarthritis, joint, M17, M19, M13, M16, M15, M18, M06
arthritis, polyarthritis

7 M30 polyarteritis, nodosa, M30, S72, M17, M4, |74, M43, M47
artery

8 M32 erythematosus, systemic M32, M34, M17, T84, M35, M36, S82

9 M33 dermatomyositis, muscle, M60, M62, M33, M63, M61, M48, M54
myopathy, myositis

10 M34 scleroderma, systemic, M34, M17, M32, G35, T84, M36, L90
sclerosis

11 M42 spine, osteochondrosis M42, M92, M91, M48, M51, Md1, Q76

12 Mé3 muscle M17, S82, M48, S86, S56, M62, M63

13 M83 osteomalacia, bone M17, M48, M83, S82, M85, M88, M89

14 M95 tissue, connective C49, T84, M36, M95, M17, D17, Q69

15 M97 fracture, periprosthetic, S72, M97, M84, S32, S92, S82, T84

bone, hip
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import re

from pomp.core.base import BaseCrawler

from pomp.contrib.urllibtools import UrllibHttpRequest
from pomp.core.engine import Pomp

from pomp.contrib.urllibtools import UrllibDownloader

python_sentence re = re.compile('<p[A>]{0,}>[A{0,}?(?=<\Vp>)|<ol[A>]0,}>[A]]
{0,12(7=<\Vol>)|<ul[A>1{0,1>[A 110, 12(2=<Vul>)|<dUA> {0, 3> [ {0,122 =<\/d>)', rell | re.M)

remove_sentence re = re.compile('<[A>]{1,}>)

temp =[]
class MyCrawler(BaseCrawler):
def _init_ (self, url):
self.ENTRY REQUESTS = UrllibHttpRequest(url)

def extract_items(self, response):
templ:] = []
for i in python_sentence_re.findall(response.body.decode('utf-8")):
sentence = i.encode('utf-8').strip()
sentence = remove sentence_re.sub(" ", sentence)

yield sentence

s = "{}".format(sentence)
if s!="and s !=""join(s.split() :
foriin s.split(.) :
ifil="":
i = re.sub('[AA-Za-2\s]+', " ", i)

i =""join(i.split())



ifil="andil="":

temp.append(i)

class CallMyCrawler() :
def init  (self, url):
pomp = Pomp(downloader=UrllibDownloader(),)
pomp.pump(MyCrawler(url))

self.temp = temp

108



109

Tsunsudwmiuuszaianatayanoy

import nltk

from nltk.stem import PorterStemmer, WordNetLemmatizer
from nltk import pos_tag

from nltk.tokenize import word_tokenize

from nltk.corpus import stopwords, wordnet

import warnings

from PyDictionary import PyDictionary

lemmatiser = WordNetLemmatizer()

stops = set(stopwords.words(‘english"))

def get wordnet pos(treebank tag) :

if treebank_tag.startswith("J") :
return "a"

elif treebank_tag.startswith("V") :
return "v"

elif treebank_tag.startswith("N") :
return "n"

elif treebank_tag.startswith("R") :
return "r'

else :

return

def get words_without_stop(sentence) :
s = sentence.lower()
tokens = word_tokenize(s)
tokens_pos = dict(pos_tag(tokens))
stopwords = set(tokens).intersection(stops)
for sw in list(stopwords) :
s = s.replace(’ "+sw+' ", ")
words = word_tokenize(s)

words = list(words)
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return words, tokens_pos

def lemmatize_word(words, tokens_pos) :
words_lem =[]
for iin words :
pos_code = get wordnet pos(tokens_posil)
if pos code I="":
words_lem.append(lemmatiser.lemmatize(i, pos = pos_code))
else :

words_lem.append(lemmatiser.lemmatize(i)

return words_lem

def synonym_ word(words) :
warnings.filterwarnings("ignore")
dictionary=PyDictionary()
for w in words.keys() :
synonyms = dictionary.synonym(w)
if synonyms != None :
intersect = list(set(words)&set(synonyms))
if len(intersect) > 0 and w in words :
for iin intersect :
words[w] += words[i]
del words[i]

return words
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import nltk

import ast

import nltk.classify

from nltk.classify.scikitlearn import SklearnClassifier
from sklearn.neural_network import MLPClassifier
import time

import openpyxl

import re

import operator

avg_time predict = 0

avg time_train = 0

alpha = [0, 0.1, 0.5, 1.0]
for a in alpha:
fileXlsx = resultMLP.xlsx'

wb = openpyxl.load workbook(fileX(sx)

for i in range(10) :

filename = "trainMLP'+str(i)+'.txt'

with open(filename, 'r') as myfile:

train = ast.literal_eval(myfile.read())
classifier = SklearnClassifier(MLPClassifier(alpha=a))

t0 = time.time()
cl = classifier.train(train)
t1 = time.time()

avg_time_train = avg time train + (t1-t0)

sheetName = 'Sheet'+str(i+1)

ws = wb.get sheet by name(sheetName)
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testName = 'testMLP'+str(i)+".txt'
with open(testName, 1) as myfilel :

test = ast.literal_eval(myfilel.read())

index = 2

for tin test:
t2 = time.time()
predict = cl.classify(t[0])
t3 = time.time()

avg_time predict = avg time predict + (t3-t2)

pdist = cl.prob_classify(t[0])

probs = {}

for Lin cl.labels() :
probs.update({l:round(pdist.prob(l), 4)})

sorted_prob = sorted(probs.items(), key=operator.itemgetter(1))
result = sorted prob[-10:]

check =[]
for j in range(len(result)) :

check.append(result[jl[0])

ws['A'+str(index)] = t[1]
ws['B'+str(index)] = t[2]
ws['C'+str(index)] = str(t[0])
ws['D'+str(index)] = str(predict)

ws['E'+str(index)] = str(result)

whb.save(fileX(sx)

index = index + 1

print(Avg Train'+str()+' --> '+str(avg_time_train/(len(test)*10)))
print('Avg Predict'+str(i)+' --> '+str(avg_time_predict/(len(test)*10))
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