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A Study on a Disease Consultation System

Using Text Mining Techniques

Student : Ching-Chung Tsai Advisors : Dr. Guang-Ming Wu

Department of Information Management
The Graduated Program
Nan-Hua University

Abstract

With the advancement of information technology, many diseases of
civilization have appeared and increased the demand for outpatient services.
As a result, patients are allowed less time for consulting physicians and

usually cannot obtain as much information as expected.

Due to the advent of the Internet and fast development of online search
engines, it is now easy for patients to search for sick conditions and causes by
symptoms. However, the search results are not entirely accurate. Many
medical institutions will also provide health information to patients, but such
health information is usually arranged based on a predefined list of sick
conditions and cannot effectively help patients obtain necessary disease

information.

viii



This study collected a large amount of information from replies of an
online hospital and used text mining technique to find unstructured content of
the replies. Later, this study applied the Chinese Word Segmentation System

provided by Academia Sinica to convert useful information into phrases.

The objective of this study was to build a Disease Question Answering
System that can analyze questions brought up by patients and find answers to
the most similar questions by weight from the database to help patients obtain
necessary information efficiently and use it as a reference before seeking

outpatient services.

Keywords: Text Mining, Chinese Word Segmentation, Question Answering

System, Similarity
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Jeffrey E. F. Friedl (2002) #-Regular Expression #
AN N = e I 1 R
(- ) -43% =~ (Characters) : E A £ R RB P FF~2 F o
LEAR

(z)FE (#iv) ~ (Operators): * 47 % - Rp|ehi & > 2

L R S O s I E

= ~ % * 2 Regular Expression %4 5% A4 £ o
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o 2-2 EHRE TN

w7l Ll

A L F ¢ N EFE bRl FREN a BE; Aok a
e A N

$ T e e FAMN A bl AEE TR a BE; Aok a i)
e Rt X

V[ REAFARREF O LAGF A 0N RA (@BAR\\ R
A\ B PR eBAAzErr () [ ] % & Regex § HAL
EhE A oo

¥ R hFANFABRLNR- KA K B at

- [3ABEYERY - RRRFAPRE, SR LY HRER - bl
laz) #7iCa 5] z % [ B3R, [1-3] #4741 51 3 &2
g 2 -

? G hF ARG ARLT HR- LA DR b a?

X e T AAF AR LT NRE RS MR b aX

n}j |£#n=

[] He 2 - FAFMNRT A NR b [abc] 27 2% NM a & b &
PERE

| | ®#& T& > 6t (Sun|Mon|Tue|Wed|Thu|Fri|Sat) ~ (B |- [ = | = =

T[2) RPN HEEAEE -

FEBE RAR T HERR (\D) M aE- 3R Aok R ¢ 4R
BE o Ry [\s\S]

\w (\W) | AiEmmE=2(U*m) T #FF s KR
\s (\S) | f&Zzd (ueen) 2
\d (\D) | A&z () 3R
\b (\B) | ¥4 =2t2 3 en (24%heh) 20 60 :\DA ¥ 45 4 AB-A\D ¥
MHe ¥ A BA o \DAA\b ¥ r 50 AA
\r A4 FF ~ (&4 CR, Carriage Return)
\n MEHEFF A (A4 LF, LineFeed i ¥ fv \r - F 4138, - 42 \r\n
EE: Foi
\t % TAB F ~ (&4 HT, Horizontal Tab)
\( RERECL
\) I

(FALJ i NSDN ~ BR287E
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g F 5 gerbgny AR M g FAQ SR ¥ ﬂﬁﬁi’fﬁﬁ%iéﬁmb‘_?#t

B3 e FAQ 7 o FAQ kst FLMMALEH 20T R ARE o et F AR

BEER Fe4pE FAQ 38 A5 B TR E A2 B BB
BB - LRGETREC v F ¢ $20R § kA ApMRp > Hi & £8

RGP GRFTRELTREEEIREY B BHEA G

%

W
oW

%‘%ﬁ ii/{{ﬁ-)ﬁ’ﬂ'”";'zi?]i‘%" omy—- IE;E]J ’?JQ" P;K?( }bﬁ_)‘ '—}33'
ITRIEL T BEFRL R AT Pl B2 it -
(- ) TREC QA

TREC *+ 1999 & % ~ B g7 o ff S RyHR ¥ f stepik g
(Question Answering Track) » # i & p DR F e 3 F

WASLATB B X o RSB AE T K E ] KB T

Bk sl Bw s A N @R HH P RiTL AR

w2 7t o TREC QA $hf ehp R v = — B E AR § X
% (Open Domain Question Answering System) :» 7= 7R 4 2

S TR G AILR e AT L e R TR RS
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/é .’.’TB" j\/};ﬂ°f‘l"}'

ETTRS

EATR S L (MR B F

SR f 4o & £ TREC SEF R0 - BR 2 AuTRE

x\”\

BEORESFAREL RN PEFFF AR 2R
7 # % T Answer Corpus > 2 & #.d The New York Times (NYT) ,
Associated Press Worldstream( APW), and Xinghua English (XIE)
FATRGA L FEL B S d PR BT ) Stk

Giga Bytesw Tyt @ * Xl ¥ A& v 2 iFifLam » ¢ 242

T

EAIAMER ROl AE R B B BAPFIFr b L8
TR o
(= ) WEB QA
82 X TREC #7#& i~ Answer Corpus < ##cE = 48 % ’
AR TR e B b F R e 2 F R TREC 2 B #cE £ sk

~r

%
< —m

—\\

q
T
E

(w
She
_{\

PREEAPYY 0 F TR w B R AR T R L

BAAL AW RSP IES ApRE 5 TG R g S

2

&0 AR F AT T RO RY (FEY 5 PR
FIERRRFTATLERANRLD RFINE FRB AR
F oo ARt AL E R AR B R AR A K e U

B ¥ k% (Close Domain Question Answering System)® &+
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B R 2 F
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ETTRS
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PR 2R E ks B g kiR L e

B35S AR B A R BT

- F o R AL RS TR RIS

"?J\
AnS

FREPIRDOR G f i FRE A R

ié‘ AR o A 2 /ﬁg f g B EEdagh

SLATRR Y 3R RS SN A R o0 @ AR R B ks

Light (2001) E{:}a‘tlz - llﬁ;m ﬁ?”%,ﬁ‘s,@iungé 5

E - R E BRI AR R

- ~ 2 42 % (Document Collection)

R A

% (Sentence Retrieval )~ & # 4~ 47 (Question Analysis)

Fr TP FRAHE AP FLT RIS

FhefpM e 2 o MW FRE & Bz
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e H L AR 2 R 0 2T 3P (Information

Retrieval ) 43¢ @ 3 #F S pbAm g o

= ~= ## % (Document Retrieval )~ T3 # % (Information Retrieval )

SARee EABE R o R A e E R A 0
W, FFEgY BiFA A E E > %314 (Index Table) & » 12
HBEE R FWMEIRE R -
% % #72~ (Answer Extraction)

FRFEEBTIPE BT E G 2 70 p ARFE S 2 ( Natural
Language Processing) # % #t % B~ (Information Extraction) % -

AEAIE IR 2P D32 FaREAYT 0 B RTERL o

s

By GEF 2RI ERE B IEREAE (answer

ranking) °
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- TR

§ A AR MR A AR R Bt L e T B T
%Eﬁﬁﬁﬁ?ﬁﬁ§%$ﬁ?ﬁ%%’&$$égﬁgoﬁﬁWN
T EREIEAS Fsﬁ%}fﬂ“ ko B TR ‘%’Kzif‘:ir} 1000 i~
M EREFFLEATE O TN AL 2 TR KRR A

A k%t ASPNET ~ JAVA iR &R » 3 f FHTdZ b+ =
E 38 * Regular Expression $itr#-3 * chFfliEp s ks » 130
Wﬁkﬁé%&l‘;‘u 1996 E Bt k3 2012 & 3 7 2 > $g5~ 20 B AL

E"J » £ 81068 4 =N \:B Al ﬁ A LK\FI—QT:'Z\ 3-1 -

%3-1 fust 4

N e A EN 7 = FLu) oA £
1 — Ao 3479 | 11 7 3096
2 — ek 3316 | 12 B g F 8524
3 — At 7928 | 13 | & iRERBF 660
4 FEE7 1696 | 14 | A 6667
5 |2 159 | 15 | #&Each BALAF 1095
6 T F 5 5321 16 | # gy 4408
7 *fL 5490 17 | A igeh g 1250
8 g L fL 6139 | 18 | #H# # 3502
9 B Jrifl 5137 19 | FEAG b4 2915
10 | gt 4622 | 20 | HA A 5664

3+ 81068 4

(FH KR ATy FER)
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(=) % T TR

FHPEB A o] 3-3 1 JAVA B B S Y LAT G pz ¢

1 TR AR iR

PR BT (MR E A BT R R TR 0 1

HEET LR BT R o

N

& Java - KingNotDatafecitct] java - Eclipss SDE

File Bdit Run Zowee Refartr Mevipwn  Souh Proect Window Help
!\'.‘ u_;_quID

Sl | -0 B |y el e e
18 Pachage Bglorsr 51 s 3

T4 % Debug | e
Lzcimh

TremCount = TtemCauntil;
if (ItemCount=sll) ItemCount = 1;
itembage = i;
)k BE S Lienry (7] by {
String teplettéhs. tté(tepp, TteaPage, TtenCount); //pmas
owf cufbbbanen cwfl):
string tmplecwfiblb. onf(tap2); //mars

sql.setIng(1,Secha);
sq1.5etString (2. Sechame):
sq1.setint(J, Itenpoge):

String tmpStr = *";
String[] st = tmpd.split(™,"};
int y = 9;

Eor(inl xel;xcsbek. length;xie)

topstr = stra[x];

o

& Logtnt]

AR, X

R, 2 LT 2 STE S S T =

A, FAREE, PR, LN 4K SRR AEE oty &

- WS RS, SR A S

o

[ER— B

(FH KR AP ER)

P XETSHRR

O s . :

D MBRISIERE
© RATAEGE F -
O =TI ' :
O EER

Bl 3-4 7 L7 v 2 ¥ JhxL
(pf}ij\/}g‘l S i:F‘;EFiL)
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ﬁ%@wﬁﬁ@;@ﬁ»ﬁﬁﬁw@35 § PR 516 T o

FEBAcm 3-6 A FAULSE BET SR A H A RN 4 R

S

SRk T AP A R B RRES -

f - Windows Internet Explorer

@ ety AT00.1 e
& 17001 x
WEE WNE wAY) BORFW LAD 8BH

20 | =) | ES

ST S

TaxtMining - Microsoft Visual Studio (RERRAH)

SRR D AT FRGG RRD) MRC) MR EER IR RMC) MUE SR WEW) R8I0
Pl S ol | & a9 - - 8305 B oemg = | Ay P B, AT B R B e o e
iORiemEE|E2 0P =E 856,

Tiefanltaspo vl 3¢

= 7 Butioal ¥ Chek P Hd| B Eme
EEEYE T W LI Nisible = Troe | A5% Teablinng (| 5%)
- ﬂE g'ﬂk_‘] THET DataSomree = dt =} = BN \TeaMining)
A T i DataBind( ) A= ZW—L"J’
] Globalistup vb
jen 8] Sylnneed vis
= 3 Defwnlt arpoe
B ; . ] Tiefanlt g vh
Far i = 0 To d1 Rews Count - | B [ Delnlssg
%] Detndd b
Colls(0).Tazl = <l dive” b | irs:‘_m“
Rwsl.) -alls{l).Teat = toRowsl 1)1 teml "SecHane”) ToString Toin & “</dive” 3 webgondig
C¥F¥ord = " Wit —
If EewWord = *" Then |
CWFWord = 40 Rows{ i) Itemi "T2").Tof1cing Trin il |
Ead 1f _

For k = 0 To UBound{x} - 1 J

If Rew¥ord € *° And CYF¥ord = *° Thim

CWF¥ard = d1.Rows(3).Ttom “T2") . TaSt ring . Trin. Replace{ReyWard, “cfont coloresed>” & KigWord & "o/ fant
Else

1f ReyWord < x(k) Thim

C¥E¥ard = CUFNard . Trim Replace(e(k), “<font calarshlues™ & ofk) & "</ fomias)

End 1F

End 1f

BRows(0).Cal15(2). Text = CWFWoud & "<p alipnerighti=<a hoel=detail.acpaTiocke" & 44 Rows{i). tenl "JocHo") . Ted
Hext
End With

wow -4 H

Bl 36 T F AL RILAE 5 4G
(?7}"1/)57 : j\/};ﬂigg)
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3 3-3 e han

PatientQuestion (-‘}}% BE &)

‘ ;’;'ﬂf‘é ’"E;E ]":L’ fl\ 6}&);2% ’.E"_ Pﬂ,\j\ﬂ. ’L PfTo ’Lpi»—'ﬁ ; fE,l,' »—7. 2 ’d,ij(
MLiE R PR o HITE Pmé*r-—;—ﬁ»— I A FIL T T = p b LE o & X
WEEL B w2 3 B

QuestlonDoctorReply ( F? FFwe %)

BINFR RN 0 BPREARLE N S AL p e e i ] AR R Y
T g IR Lo spER A B XS5 A Ak B R
LRE ) L IRALRL - SRR T LRI ek i
o B R B R o BV iR b L e |

QuestionCKIP (B ¢ ¥739)

BTN 5% D) :(VK) FHWNa) - (COMMACATEGORY) & &g (Na) ix
(Dfa) = (VH) - (COMMACATEGORY) &% * (Nd) 4=%®(VA) =2 (D) ®QE) =+
x(VA) - (PERIODCATEGORY) #®(VE) p&%¥ (VA) - (COMMACATEGORY) f (Cbb)
4 (D) PE(VA) # A (Nd) - (COMMACATEGORY) 4=k (VA) 12t5(Ng) = (D)
f%(Dfa) % (VHC) - (PERIODCATEGORY) #+>+(P) & Na) <+ (Ng) (DE)
&3 (Na) %3 (Na) - (COMMACATEGORY) 5 =" #-(Na) - (COMMACATEGORY) %<
(Nc) #@(Ned) (DE) T % MNa) - (COMMACATEGORY) p #r(D) & (D)
% % (VK) - (PERIODCATEGORY) & (Nes) 2 Na) £EFOVD #2 D) =
(Dfa) ® .~ (VH) - (COMMACATEGORY) =~ (D) # (D) #(VE) #Hz#E(A)
(PERIODCATEGORY) > (COMMACATEGORY) 83| (VC) “Fde(Na) (DE) F
(Na) , (COMMACATEGORY ) “ﬁf”l (P) ®#OE) 2 Na) w20 FH
(Na) , (COMMACATEGORY) =~ (D) @@ #®#(VK) % (D) 24 (VC) p & (Nh)
#1(DE) 4 (Na) ! (EXCLANATIONCATEGORY) # 7 (Na) #(DE) 53 4
(Na) , (COMMACATEGORY ) v s (D) g D) % o (VL) i
(Na) , (COMMACATEGORY ) £ s (Na) , (COMMACATEGORY ) E».i
(Na) , (COMMACATEGORY) ## 4 (Na) , (COMMACATEGORY) 42+ (Na) % (Ca
2w A 2D 2AOH g4 Na) |, (COMACATEGORY) ﬁ%»L(VG) P 1
(VL) &4 (VC) ¢ 4 (Na) < (DE) s&F (Na) , (COMMACATEGORY) + it (D)
N (VID EENa) gL (VD - (VD) h(DE) g Na) 23k (VE) 4
(Nh) #m2(@D) =2&OH 3P m™&ZOA) , (COMACATEGORY) # % (VC)
g-# D SO =& G & Caa) @ % VD SO #F
(VC) , (COMMACATEGORY)  H = (Na) # m (D) & (D) & & (VCO) e
(DE) ! (EXCLANATIONCATEGORY)

SEEW

QuestionCWF (4 *% %% @ 33 % )

B, FH), Ax(2), &g (1), B4 (1), (1), # 4 (1), = #(1), F3:(1),
40V

(FA &R : hFm g )
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g WA 0 2 ¥ SHEITH « Wi EEM - BT THRERH A
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rd FRERELH
a:__u:

AR ERE

~ k%1 = K ;8 (Three-Tier)
L f B~ 2

s A# > 2 Java
NET Framework 4.0 ASP.NET

Server ~ SQL Server % JR3% > 114

- EEE
P BEE L EB2E IS
| EEE kAL i F o

- ~ = & ;% (Three-Tier)

4

=y AT iR &
(2) Business Process

Client & Server R eh? 4 284g - H = 14 & (Three-Tier)
(1) Presentation : f
O

U =R

TR AR AR o
(3) Database Server : i & ¥_DBMS (Database Management
System, DBMS, FHL & & 32 & 5)» * 1§12

}- IFE]'%'?L}' o

A 4

\ 4

Presentation %

Businses Process &

Web Server

Database &
SQL Server
Bl 4-1 = & 7% %4 Three-Tier
(FHE KR AT FL)
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- 2 Lt ;. R
B .fvbﬁbg_

% 4-1 ,:Li .f‘fbﬁﬁ_%‘_

574 L A

A | L E Intel Core 2 Quad Q8400 2.67GHZ
H- 4GB

R | FE AR Microsoft Windows 7 Service Pack 1
PP ORIRE Microsoft IIS 7.5
AR Microsoft SQL Server 2008 R2

T BT 5 | Microsoft Visual Stuido 2010 Ultimate
Eclipse 3.7.0

2FED .NET Framework 4.0 ASP.NET

Java JDK 1.7.0

(FA Kl ~F g )

=& FERRFBRLI
AL FRRR R RERFRELL PR e SRP - B
BB BEGTR AR E Tavki 0 MY RPN AT e
F (Precision) ~ Z % ¥ (Recall) % T334 #ic (F-meansure ) °
FHRAFTFAIROE BN NEFREREZ i 5L K
PIER R R A - SRRy BB EF % A HEP 2

A T
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(1) #re¥ (Precision): % ki ey % "L L 0o
JE
5 #E % (Precision) = ¥ X 100%
FEREER

(2) #z%% (Recall): FHE P 15 keriphd Lt 5 5 v b o

Z E#% (Recall) = EEEH X 100%

FHELAAHER

4 EHF Rk sTa s ARF o

2(PR)

I B 4 F— meansure ) = ——

T3 a3 ( ) PIR

I RERES
o 4-2 2 EAp AR
P i | o TR , I
T r*" ;:é:r & w

TFIDF I e N P e e RN
0 264 145 250 55% 58% 56%
0.2 259 137 224 53% 61% 57%
0.4 312 187 296 60% 63% 61%
0.6 295 242 281 82% 86% 84%
0.8 193 137 187 1% 3% 2%

(FA ki : A= ATD)
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12.

13.

£4 <t

Y Y

g W R% v FHRBPPTFRIRLRE LAY M DB EEETIRT A
3 rtA L@~ o 2011 -
TGO EY 2 FHRBPGIA ARG G Y O F T AR TAFEE )
MLm=~ 02006 -
AR g BT P AR ASLENZ R ERE A R A# A E TN £
GA L 0 2004 -
e R o AT- AT EA R T kAL FAQmaster > B2 £ B HE A FT I 14
g L@ 2005
AR Bl F2 wadf b PR R P RO A TR R E R R 60 111-123
702004 -
FsesE > ML &~ R ¢ 2 i o T — SR B e 0 HodR 2 86-006 -
1986 -
T n o 2 B2 MBTARRZ AMERp PSR SH < F TR RY K
MLm=~ 02002 -

Toede v TR PR Y FOETGY L 2T W E A F R R Fe Y
AL~ 0 2009 -
Brh R SRR EF R AR T WP A i AT
TR L ’2001
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