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T6i xin chan thanh cam on TS.Nguyén Thi Thanh Sang d4 danh nhiéu thoi
gian giang day va tan tim huéng dan t6i trong qua trinh nghién ctru chuyén mon
dé hoan thanh dé tai nay. Mot 1an nira, toi xin giri 10i cdm on chéan thanh dén
TS.Nguyén Thi Thanh Sang.
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trinh hoc tap va nghién clru ciia minh.

TP. H6 Chi Minh, ngay 15 thang 01 nim 2016

Tac gia

Trwong Anh Vi



TOM TAT

Hién nay sb lwong bénh nhan dén kham va diéu tri tai cac cac co s y té ngay cang
cao, gay qua tai cho cac bénh vién, tir 46 viéc kham chira bénh ciing nhu tam soét
bénh qua cac két qua xét nghiém chwa dugc quan tim ding muc, cac bénh ly c6 thé
v tinh bi bo qua hozc khdng phét hién kip thoi dan dén tinh trang khi phét bénh thi
can ton nhiéu chi phi diéu trj va ton nhiéu thoi gian caa bénh nhan.

Véi su hd trg cua hé thdng céng nghé thdng tin, ngay cang cé nhiéu tng dung hiru
ich dé phuc vu cong tac kham va diéu tri. Trén co sd nghién ciu cac két qua can 1am
sang cua bénh nhan va tng dung mot s6 thuat toan “hoc may”, dé tai nay tién téi xay
dung mot phan hé hd tro chan doan va goi y chi din diéu tri cho céc bac s nham rit
ngin khoang cach giita thyc Iy thuyét va kinh nghiém thyc té cua cac bac si, dong
thoi co co so dé phat hién cac bénh ly tiém an sém hon, rat ngan thoi gian diéu tri va
tiét kiém chi phi.

Trén co s& nghién ciru céc bénh nhan c6 bénh ly than noi khoa va dya trén két phan
tich mau két qua xét nghiém, dé tai nay hudng téi xay dung phan mém nhing (module
tich hop dang .dll) st dung ngbn ngir Prolog va C# vao cac phan hé quan ly bénh vién
dé hd tro canh bao (néu c6) cho cac bac si trong qua trinh kham va diéu tri.

Budc dau, trén co sé nghién cau cta luan van, viéc &p dung cay quyét dinh da
mang lai hiéu qua trong viéc chan doan va hd tro goi ¥ diéu tri cho bac si trong qua
trinh kham chita bénh. Tuy nhién dé két qua ung dung cay quyét dinh trong hd tro
chan doan va diéu tri duoc tot hon can c6 thoi gian nghién cau mé rong va di sau vao
nghién ciu cac bénh Iy khac dac biét 1a cac bénh Iy két hop dé dua ra phuong phap
chan doan tét hon, nhanh chong hon

Mot sé hiéu qua dat dwoc sau khi tng dung nghién ciru nay vao thuc té

e Thoi gian xac dinh bénh 1y nhanh hon khi phan tich bénh 1y bang phuong phap
truyén thong.

e Ty dong két hop cac thudc tinh ciia ngudi bénh dé phan tich tranh tinh trang
thiéu x6t chan doan do khong du diéu kién khai thac théng tin khi kham bénh.



e Hb tro bac si ra quyét dinh diéu tri nhanh chéng va c6 khoa hoc (dua trén phat
dd diéu tri)
Ngoai phan mé dau va téng quan, ndi dung chinh cua luin vin duoc trinh bay

qua cac noi dung sau:

e Phan tich mét sb thuét toan ciy quyét dinh dé danh gia hiéu qua timg thuit toan
khi ap dung vao bai toan y té.

e Thir nghiém va phan tich cac mau dit lidu vé xét nghiém cua bénh nhan.

e Dénh gi4, ban luan, duc két hiéu qua cua ting phuong phap va xay dyung ung

dung tich hop vao hé thong quan Iy bénh vién



ABSTRACT

Currently, the patient is more and more, who go to examination and treatment at
hospital, is the leading cause of overcrowding in hospitals, so the health care and
medical screening have not been proper care, the disease may inadvertently
overlooked or not detected in the early, this is the cause of increased severity of illness
and increased costs of treatment.

With the support of information technology systems, more and more useful
applications to support the examination and treatment. Based on study results of
paraclinical patients with machine learning applications. This topic desire building a
module to support diagnosis and suggested treatment guidelines for the doctor,
shorten the gap between practice and theory of the doctor, at the same time early
detection of disease, cost savings.

Based on studies of patients with kidney disease and analyzing the paraclinical test
results, the topic towards will build new component software (.dll module) using
Prolog and C # language integrated in the hospital management information system
for warning to physician (if any).

Initially, this topic used the decision tree effective to support the examination and
treatment. However, for this applications with support decision tree more effective,
need further research the combined pathology to support diagnosis better and faster.

Some results when using this application into practice:

e This application is faster diagnosis against traditional methods.

e Automatic using the attributes of the patient to analyze, not lack of diagnosis
because do not have time to exploited patient information.

e Support the doctor treatment decisions quickly and scientific (based on
treatment protocols).

Eliminate content of introduction and overview, the main content of this topic

presented the following:



Vi

Analyse the decision tree algorithm to evaluate the effectiveness when applied

to medical problems.
Testing and analysis the paraclinical samples data of patients.
Review, discussion, summarizing the effectiveness of each method and building

component software integrated in the hospital management information system.
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Chuwong 1: MO PAU
1.1 Ly do chon dé tai

Phat sinh tir thyc té trong qué trinh kham va diéu tri cho bénh nhan.

Hang ngay s6 luong bénh nhan dén kham va diéu tri tai cac co so' y té ngay cang
cao, gay qua tai cho cac bénh vién, tir d6 viéc kham chita bénh ciing nhu tim soat
bénh qua cac két qua xét nghiém chua duoc quan tim ding mirc, cic bac si chi
quan tdm dén cac chi sé xét nghiém anh huong nghiém trong dén stic khoe nguoi
bénh.

Viéc bi bo qua cac két qua xét nghiém & tiéu chi binh thudng nhung ¢ muc do
cao vai su két hop céc chi sb xét nghiém khac 1a nguyén nhan din d¢én mot sé bac
sT va bénh nhan khéng phat hién kip thoi nhitng réi loan trong sinh Iy dan dén tinh
trang khi phat bénh thi can tén nhiéu chi phi diéu tri va tén nhiéu thoi gian caa
bénh nhan.

Trong qué trinh kham va diéu tri, cac bac si chua c6 sy phan tich cd tinh hé
théng khi cé nhiéu chi sé xét nghiém két hop dé som phat hién nhitng can bénh
chua boc phat.

Trén co s& nghién ctu cac két qua can 1am sang cua bénh nhan va ang dung
mét s6 thuat toan “hoc may”, dé tai nay tién téi xay dung mot phan hé hd trg chan
doan va goi y chi dan diéu tri cho cac bac si nham rdt ngan khoang cach giita thuc
ly thuyét va kinh nghiém thyc té ciia cac bac si, dong thoi c¢6 co so dé phét hién

cac bénh ly tiém an sém hon, rat ngan thoi gian diéu tri va tiét kiém chi phi.

1.2 N@i dung chinh

Nghién ctiru nay s& hudng téi hd tro cho tat ca cac don vi kham chira bénh co
trang bi hé théng xét nghiém tu dong va da trién khai phan mém quan Iy thdng tin
bénh vién.

Cac tap dir liéu xét nghiém duoc thu thap va chon loc cho viéc xir ly phéan loai.

Céc phuong phép xtr Iy dit liéu dang sb, va cac phuong phap may hoc dugc tim

hiéu va chon lya dé &p dung vao hé thong dé xuat trong dé tai nay.



Cac phuong phap thuc nghiém va danh gia cac giai thuat phan loai duoc ap dung
trong dé tai nay.

1.3  Muc tiéu ciia d@ tai
1.3.1 Muc tiéu téng quat

Dua vao két qua cac chi sé xét nghiém, hé théng phan tich danh gia va dua ra
phuong an diéu tri goi Y, nham hd trg cac bac si trong qua trinh kham va diéu tri bénh
cho bénh nhan.

Trong khudn kho gidi han, dé tai nay chi tap trung phan tich di liéu lién quan dén

bénh ly than noi khoa.

1.3.2 Muc tiéu cu thé

Phan tich mau két qua xét nghiém cuaa cac bénh nhan c6 bénh Iy vé than.

Xay dung hé théng phan tich cac két qua xét nghiém thu thap duoc va két qua chan
doan, diéu tri, str dung phuong phap may hoc phan loai cac mau xét nghiém.

Xay dung phan mém nhing vao cac phan hé quan ly bénh vién dé phan tich két
qua xét nghiém cua bénh nhan khi nhan duoc két qua xét nghiém tir cac hé thong xét
nghiém tu dong. Canh bao (néu cd) sau khi phan tich két qua dwa trén mau dir liéu da

duoc huan luyén trudce do.

1.4 Poi twong nghién ciru
Nghién ctru két qua kham va diéu tri cua cac bénh nhan tai bénh vién da khoa trung
wong Can Tho trong thoi gian tir nam 2014 dén 2015 (khoang 140.000 mau dix liéu).

1.5 Pham vi nghién ctru

Danh gia két qua chan doan va chi dinh diéu tri trén thuc té va bo chuan ding trong
chan doan va diéu tri (phac d6 diéu tri, guidelines). So sanh céc tiéu chi danh gia bénh
ly than trén phét d6 chan doan diéu tri véi két qua chan doan ciia cac bac si trong thuc
té dé xem xét viéc chan doan cua cac bac si co phi hop hay khong.

Dit liéu két qua can 1am sang cia bénh nhan dung cho “may hoc” duogc tap hop tir

bo luu trit dir liéu cua cdc may xét nghiém tu dong theo chi dinh can Iam sang cua



cac bac si theo mau (Hinh 1.1) va théng tin diéu tri caa bénh nhan trén hé thdng

quan ly théng tin bénh vién

BO Y TE PHIEU XET NGHIEM HOA SINH MAU Ms:33/BV-01
BVDK TW Can Tho (OThudéng [JCap Ciru
Ho TEN NQUBi BENK ... e Nam Sinh ... Nam Ni¥
DI8 ChE e The BHYT ..o
Khoa... Budng.

Chén DBoan
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Hinh 1.1.

TRUGNG KHOA XET NGHIEM

Mau phiéu xét nghiém




Trong pham vi giGi han, dé tai nay chi nghién ciu cac bénh nhan cé chan doan
bénh Iy than noi khoa dé xem xét dwa ra goi ¥ diéu tri nham hd tro cac bac si trong

qua trinh kham bénh va diéu tri cho bénh nhan.

1.6 Y nghia thuc tién va y nghia khoa hoc cia luan vin
1.6.1 Y nghia thuc tién

Nghién cttu nhdam tim ra qui luat chung dé chan doan bénh ly dya vao cac két qua
can 1am sang ciia ngudi bénh va ho tro cac bac si trong qué trinh kham chira bénh, rit
ngan thoi gian kham chita bénh cho bénh nhan va giam thoi gian cho doi caa bénh
nhan khac trong qué trinh kham bénh.

Nghién ctru nay hudng téi xay dung mot phan hé (module) tich hop vao hé théng
quan ly bénh vién dé tién hanh phan tich céc két qua can 1am sang va dé xuat cho bac
st huéng chan doan va diéu tri bénh nhan dwa vao cac tap luat rit trich tir viéc phan

tich s6 liéu cac bénh nhan trude do.

1.6.2 Y nghia khoa hoc

Nghién ctru ndy nham tim ra phuong phap phan tich cac két qua can 1am sang cia
bénh nhan mot cach khoa hoc va c6 hiéu qua nhat ¢ong thoi cung cap giai phap xir ly
thong tin can 1am sang cua bénh nhan va dé xuat cac hudng xir ly thong tin theo

huang hop ly (logic).



Chuwong2: TONG QUAN
2.1 Toéng quan may hec
2.1.1 Khai niém may hgc (machine learning)

Dinh nghia cua ching ta vé hoc tap 1a du rong dé bao gdm hau hét cac cong viéc
ma chung ta s€ quy udc goi la nhiém vu “hoc tap”, nhu ching ta st dung hang
ngay tir trong ngén ngit. N6 ciing 1a da rong dé bao gdm cac chuong trinh may tinh
cai thién tir kinh nghiém trong nhirng cach kha don gian. [1]

Hoc 1a : Dé co duoc kién thirc bang cach nghién ciu, dac kinh nghiém, hoic
duogc giang day; Bé c6 duoc nhan thic cua thong tin nho vao quan sat; Dé ghi vao
bo nha, tri ndo.

Hoc may, cd tai liéu goi 1a May hoc, (tiéng Anh: machine learning) 1a mot linh
vyc cua tri tué nhan tao lién quan dén viéc nghién ciu va xay dung céac ki thuét
cho phép céc hé thdng “hoc” ty dong tir dir liéu dé giai quyét nhitng van dé cu thé.
Vi du nhu cac may c6 thé “hoc” cach phan loai thu dién tir xem c6 phai thu rac
(spam) hay khdng va tu dong xép thu vao thu muc twong tng. Hoc may rat gan
véi suy dién théng ké (statistical inference) tuy ¢ khac nhau vé thuat ngir.

Mot chuong trinh may tinh dwoc cho 1a hoc hoi tir kinh nghiém cua E dbi véi
mot s6 loai nhiém vu T va do luong hiéu suat P, néu hiéu qua caa no la nhitng cong
viéc ¢ T, dugc do bang P, cai thién véi kinh nghiém E. [1]

Hoc may hién nay duoc ap dung rong rai bao gom may truy tim dit liéu, chan
doan y khoa, phat hién thé tin dung gia, phan tich thi trwong chitng khoan, phan
loai cac chudi DNA, nhan dang tiéng n6i va chir viét, dich tu dong, choi tro choi

va cir dong ro-bét (robot locomotion). [1]

2.1.2 Cay quyét dinh
2.1.2.1 Téng quan

Cay quyét dinh (decision tree) 1a mot phuong phap rat manh va pho bién cho ca
hai nhiém vu cua khai pha dit liéu 1a phan loai va du bdo. Mat khac, cay quyét dinh
con c6 thé chuyén sang dang biéu dién twong duong dudi dang tri thuc 1a cac luat
If-Then.



Cay quyét dinh 1a céu tric biéu dién dudi dang cdy. Trong d6, mdi ndt trong
(internal node) biéu dién mot thugc tinh, nhanh (branch) biéu dién gia tri c6 thé c6
cua thuoc tinh, mai 14 (leaf node) biéu dién cac 16p quyét dinh va dinh trén cung caa
cay goi 1a goc (root). Cay quyét dinh co thé duoc dung dé phan 16p bang cach xuat
phét tir gbc cua cdy va di chuyén theo cac nhanh cho dén khi gip nuat 14. Trén co s&
phan Iép nay ching ta cd thé chuyén ddi vé cac luat quyét dinh. [1]

VD: Minh hoa qua trinh chan doan, sir dung cay quyét dinh, bénh nhan bi mot van
dé hd hap nhat dinh. Cac cay quyét dinh st dung cac thuoc tinh sau: CT finding
(CTF); X-ray finding (XRF); loai dau nguc (CPT); va xét nghiém mau finding (BTF).
Céc bac si s& cho X-ray, néu loai dau ngyc 1a “1”. Tuy nhién, néu loai dau nguc &
“2”, thi bac si s€ khéng chi dinh X-ray ma s¢ chi dinh xét nghiém mau. Nho d6 ma

tong chi phi can 1am sang sir dung s& giam (Hinh 2.1). [3]
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Hinh 2.1. Ung dung cdy quyét dinh trong y té [3]



Mot s6 thuat toan duoc sir dung dé xay dung cay quyét dinh:

e ID3: xay dung cdy quyét dinh tir trén- xudng (top -down), tai mdi nut chon céc
thudc tinh tot nhat phan loai cac vi du huén luyén. Qua trinh nay tiép tuc cho
dén khi cay hoan toan phan loai cac vi du huin luyén, hodc cho dén khi tat ca
cac thudc tinh da duoc sir dung. [1]

e C4.5: dugc phét trién va cong bd boi Quinlan vao nim 1996. Thuat toan C4.5
12 mot thuat toan duoc cai tién tir thuat toan ID3 véi viée cho phép xtur ly trén
tap dir li€u co6 cac thudc tinh ) (numeric atributes) va lam viéc dugc voi tap dir
liéu bi thiéu va bi nhidu. N6 thuc hién phan 16p tip miu dit liéu theo chién lugc
uu tién theo chiéu sau (Depth - First). Thuat toan xét tat ca cac phép thir co thé
dé phan chia tap dir liéu da cho va chon ra mot phép thir ¢6 gia tri GainRatio t6t
nhét. GainRatio 1a mot dai lugng dé danh gid do hiéu qua cua thudc tinh dung
dé thuc hién phép tach trong thuat toan dé phat trién cay quyét dinh. [1]

e CART: duoc phét trién boi Breiman et al (1984). Pic trung cia CART 1a nd
xay dung cdy nhi phan, mdi nat trong ciy c6 ding hai canh di ra. Viéc chia tach
duoc lua chon béng cach su dung cac tiéu chi Twoing Criteria va cay thu duogc
cit tia boi Cost-Complexity. Khi st dung n6 ciing cho phép nguoi ding phan
phéi x4c suit trude. Mot tinh nang quan trong cia CART 13 kha ning tao ra cay
truy hoi. Trong cy hoi quy, cac nat 14 du doan mot sb thuc va khong phai 1a
mot 16p. Trong truong hop hdi quy, CART tim cach chia tach nho nhat dé giam
thiéu cac du doan 13i. Dy doan trong mdi nat 14 duoc dua trén trung binh trong
cho nut. [3]

Cay quyét dinh ngay nay duoc tng dung & nhiéu linh virc trong doi séng xa hoi.

Mot s6 linh vuc tiéu biéu nhu:

e Y té: sir dung cdy quyét dinh dé phan tich va dua ra quyét dinh 1a mot phan quan
trong ctia viéc trg giup cho ngudi ra quyét dinh cham soc strc khoe phai can d6i

dé dat ti 16 cao nhit giira chat lwong chiam soc véi chi phi diéu tri. [4]



e Kinh doanh: Viéc str dung cdy quyét dinh 1a phwong phap cho phép cac du an
dau tu dugc dénh gid kha ndng hiéu qua (kha thi). Trong nhiéu truong hop, két
qua tuong lai cua cac quyét dinh bi anh huéng boi nhitng hanh dong hién tai.
Thong thudng cac quyét dinh duoc thuc hién ma khéng tinh dén tac dong lau
dai. Két qua 13, cac quyét dinh ban dau nhu thé hop 1y ¢6 thé gay ra nhitng rii
ro bt loi trong twong lai. Ddi v6i cac quyét dinh ma cac kha ning xay ra trong
tuong lai chua duoc biét dén, st dung phuong phéap cay quyét dinh hay con goi
13 “biéu d6 dong chay” 1a rat hiéu qua, tranh rai ro d& dang va hd tro ra quyét
dinh trong qua trinh dau tu. [6]

2.1.2.2 Pdnh gid viéc img dung cdy quyét dinh trong y té.

Cay quyét dinh 12 mot ki thuat ra quyét dinh dang tin cay va hiéu qua ma cung cap
théng tin véi d6 chinh xé4c cao dwa vao kién thic thu thap dugc mot cach don gian
nhat. Khi st dung cay quyét dinh, qua trinh ra quyét dinh caa chinh né c6 thé duoc
dé dang xac nhan béi mot chuyén gia. Vi nhiing 1y do d6, cdy quyét dinh 1a dac biét
thich hop dé hd trg qué trinh ra quyét dinh trong y hoc [4].

Tir nam 1999 dén nam 2008, Cuc quan ly thuc pham va dugc pham Hoa Ky (FDA)
da phé chuan 259 loai thudc mai dé sir dung tai Hoa Ky gop phan thay d6i cac phuong
phap chan doan cho ngudi bénh, ti 16 ctia sy d6i mai trong linh vuc dugc va liéu phap
chan doan cung cap hy vong méi cho ngudi bénh va véi mdi phuong phéap diéu tri
mai di kém vai chi phi. Cham so6c bénh nhan toan dién doi hoi lgi ich cia phuong
phap diéu tri méi va can doi véi chi phi caa ho. M6 hinh phan tich quyét dinh 1a mot
phan quan trong cua Viéc trg gitp cho ngudi ra quyét dinh cham soc sic khoe phai
can ddi dé dat ti 18 cao nhat giira chat luong cham soc véi chi phi diéu tri. [5]

Tu nhitng 1y do trén, dé tai 4p dung phuong phap phan loai ding cay quyét dinh
vao viéc chan doan bénh than dya vao cac mau xét nghiém cua mdi bénh nhan. Hon
thé nira, dua vao cac thudc tinh dix liéu, giai thuat phan loai s& duoc cai tién cho phu

hop nhiam nang cao do chinh xac chan doan.



2.2 Téng quan vé bénh Iy than [8]
2.2.1 Khai nigm

Suy than man 1a hau qua cac bénh mén tinh cua than gay giam sut tir s6 leong
Nephron chirc nang lam giam dan mac loc cau than. Khi mac loc cau than giam
xudng duéi 50% (60 ml/phat) thi duoc goi 1 suy than man.

Suy than man la mot hoi ching 1am sang va sinh hoa tién trién man tinh qua
nhiéu thang, nam, hau qua cua su xo hda cac Nephron chac nang gay giam sut tur
muc loc cau than din dén tinh trang tang nito phi protein mau.

Theo PGS. TS Nguyén Quéc Anh cho biét: “Theo thong ké ciia Hoi Than hoc
Thé giai, trén thé gisi uwadc tinh khoang 500 triéu ngudi dang c6 van dé vé bénh ly
man tinh ¢ than. Khoang 3 triéu ngudi bénh trén thé giéi dang sdng nho céc bién
phap thay thé. Tai Viét Nam chua c6 s6 liéu thong ké chinh thic song wdc tinh c6

khoang 5 triéu nguoi bi suy than va hang nam c6 khoang 8.000 ca bénh mai”. [9]

2.2.2 Dac trung

Bénh nhan c6 cac biéu hién:

Co tién stir bénh than tiét niéu kéo dai.

Muc loc cau than giam.

Nito phi protein mau ting cao dan.

Két thiic trong hoi chtng uré mau cao.

2.2.3 Dic diém dich té heoc

Suy than man 1a mot bénh tuong déi phé bién va hay gip trong cac bénh than
tiét niéu. Theo théng ké ciia PGS. Tran Van Chat va Tran Thi Thinh (1991-1995)
tai Khoa Tiét niéu Bénh vién Bach Mai thi suy than man chiém 40,4% va khong
thay c6 su khac biét gitta nam va nix. Riéng do tudi 16-24 thi thay nam nhiéu hon

n.



2.2.4 Chéin dodn
2.2.4.1 Chdn dodn xdc dinh
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e Suy than man do bénh cAu than:

e (o tién st phu

e PhU - cao huyét 4p - thiéu mau.

e Uré mau, creatinine mau cao, muc loc cau than giam.

e Protein ni¢u 2-3 g/24h.

e Suy than man do bénh viém than bé than man.

e (o tieén st nhiém khuan tiét niéu.

e Cao huyét ap - thiéu mau.

e Uré mau, creatinine méu cao, mirc loc cau thin giam.

e Protein ni€u c6 nhung it khdng qua | g/24h.

e Bach cdu ni€u bao gio cling c6, vi khuan ni¢u co6 thé c6 hodc khong.
2.2.4.2 Chan dodn giai doan

Suy than man gém 5 giai doan tly thudc vao muc thanh trir xuat Creatinine

Bang 2.1. Bang phdn loai cac giai doan bénh than

Giai doan .
Miic loc cau . ) o
suy than _ | Creatinine mau Lam sang
than (ml/phut)
man
Binh thuong | 120 70-106 |0,8-1,2 | Binh thuong
| 60 - 41 <130 <15 Gan binh thuong
I 40 - 21 130-299 | 1,5-3,4 | Gan binh thuong, thiéu
mau nhe
llla 20 - 11 300-499 [3,5-59 | Chén an, thiéu mau vira
b 10-5 500-900 |6,0-1 Chan an, thiéu mau nang,
bat dau chi dinh loc mau
v <5 > 900 > 10 Hoi chirng uré méau cao,

loc méu 14 bat budc.
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Hozc suy than man c6 thé dugc chan doan theo két qua cong thic Cockrofl va
Gault cho phép ta tinh duoc thanh trir xuat Creatinine (tinh bang ml/phut) dya trén
tudi (tinh bang nam), can nang (tinh bang kild) va Creatinine (tinh bang pmol):

Cong thic tinh cho nam:

(140 — tubi) x cAn nang

thanh trw creatinine (Kr) =
(Kr) 0.814 x creatinine mau

Cong thte tinh cho ni:

(140 — tubi) x can nang

thanh trir creatinine (Kr) = — -
0.85 x creatinine mau

Bdng 2.2. Bang phdn logi cac giai doan bénh than theo Cockrofl va Gault

Giai
doan Mo ta GFR ml/phat/1,73 m?
. Ton thuong than nhe, loc than binh thuong hoac >90
tang
2 | Chic nang than giam nhe tir 60 dén 89
3 | Chuc niang than giam vira phai tir 30 dén 59
4 | Chirc nang than giam nang tir 15 dén 29
5 | Suy than can phai loc than nhan tao va ghép than <15

Duya vao triéu chirng 1am sang: thiéu méau va cam giac an ¢ tuyén co so o thé

chan doan sém dugc giai doan cua suy than man dé ra quyét dinh diéu tri sém.

2.3 Céc nghién ciru lién quan dén deé tai

2.3.1 Chdn dodn suy thdn dwa vao hé chuyén gia theo tieng bénh nhan [10]
Str dung phuong phap khai thac thong tin theo bd cau hoi dinh sian (ESKF) gom

84 tiéu chi. ESKF dua vao cac bénh an tuong ty v4i bénh an dang xét dé suy ra

thong tin c6 thé nguoi dung cung cap thiéu. Do twong tu cia bénh an | so véi bénh
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an R duoc tinh theo cong thirc (Hinh 2.2). ESKF st dung méto suy luan ESS c0 tén
1a Jess.

ESKF diung dé chan doan va theo ddi suy than nén hd so bénh nhan ding trong
ESKF phai chira day du cac thdng tin dic trung co lién quan dén suy than bao gdm
bdn nhém théng tin: thdng tin c& nhan, tién cin caa bénh nhan, tién can gia dinh cua
bénh nhan va két qua can 1am sang (Profile cua bénh nhan trong hé chan doan suy

than ESKF c6 téng cong 84 dic trung).

nwy = sim(f], £})

n
i=1 Wi

sim(LLR) =

Véi
I1a bénh an dang xét
R 14 bénh 4n dwoc truy van hay tham khao
w; 12 trong sé ctia sw kién thir 1 diing @€ chan doan kha nang trong bénh an I
£1 13 su kién £ trong bénh an I
£% 13 sir kién f, trong bénh 4n B

1: Jﬁ_.{ — f['R

sim(f!, fF) = {{}, Py

Hinh 2.2. Cong thirc tinh Do twong tw cua bénh an theo ESKF.

Tuy nhién phuong phap ESKF khong yéu cau 1am xét nghiém dé chan doan xéc

dinh dan dén chan doan bi thiéu sot.

2.3.2 H¢ hé tro chdn dodn mét s6 bénh théng thwong 6 tré em [11]

Phuong phap tng dung caa “hé hd trg chan doan mot s6 bénh thong thuong & tré
em” 1a khai thac thong tin ctia nguoi su dung theo phuong phap tra 101 cau hoi dang
“Co/Khong” theo cac phat d6 diéu tri dé dua nguoi dung dén véi quyét dinh két qua
1a c6 bénh hay khéng. Céc luat ding trong suy luan cua “hé hd trg chan doan mot s6

bénh thong thuong ¢ tré em” theo cong thirc (Hinh 2.3).
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Luit i: Néu = triéu chingl, triéu chimg? ...théa=

(i=1.n) Thi <dwra ra két qui vé bénh Iy =

Hinh 2.3. Cong thikc sinh ludt trong hé hé tro chdan dodn mét so bénh

thwong gap cua tré em

Phuong phap nay chua khai thac day du cac yéu té cau thanh bénh ly (bao gébm
lam sang va can 1am sang) ma phu thudc vao hudng tra 10i caa ngudi dung dé xac
dinh bénh Iy nén khdng thé khai thac hét tinh hinh bénh ly cua bénh nhan, dan dén

cO thé chan doan sai 1am.
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Chuwong 3: XAY DUNG HE THONG HO TRQ CHAN BENH THAN VA PE
XUAT PHUONG PHAP PIEU TRI

3.1 Phat biéu van aé

3.1.1 Tai sao chen cay quyér dinh?

Cay quyét dinh 12 mot ki thuat ra quyét dinh dang tin cay va hiéu qua, d6 chinh

Xac trong qua trinh phan loai cao chi véi mot thugc tinh don gian cua dir liéu thu thap

duoc. Khi st dung cay quyét dinh, qué trinh ra quyét dinh c6 thé dugc dé dang xac

nhan boi mot chuyén gia. Vi nhiing ly do d6 cay quyét dinh 1a dic biét thich hop dé

hd tro qua trinh ra quyét dinh trong y hoc [4].

Bdng 3.1. Bang phdn loai cdc thudt todn trong cdy quyét dinh

Reference | description/ Induction discretization | Space Num.
method approach method partitioning | decision
attributes

Quinlan, ID3, C4.5, ... heuristic equidistant/ orthogonal one
1993 percentile/

dynamic
Babic, fuzzy classical heuristic fuzzy orthogonal one
2000
Zorman, hubrid  (MtDecit | heuristic/ neural | dynamic oblique one
1999 2.0) nets
Breiman, classical (CART) heuristic/ equidistant/ oblique one
1984 perturbations percentile/

dynamic
Heath, classical (SADT) heuristic/ equidistant/ oblique one
1993 simulated percentile/

annealing dynamic

Murthy, classical (OC1) heuristic/ random | equidistant/ oblique one
1997 percentile/

dynamic
Utgoff, classical heuristic/ equidistant/ orthogonal one
1989 incremental (ID5R) | incremental percentile
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Podgorelec, | evolutionary genetic random orthogonal one
2001 (genTrees) algorithms
Sprogatr, evolutionary vector | genetic random orthogonal any
2000 (VEDEC) algorithms
Podgorelec, | automatic genetic random oblique one
2001 programming algorithms/
(APEX) genetic
programming

C6 rat nhiéu thuat toan trong cay quyét dinh da dwoc trinh bay ngin gon trong
bai bao nghién ciru (Decision trees: an overview and their use in medicine) va dugc
tom tat trong Bang 3.1. Puong nhién, khong c6 cac thuat toan nao 1a vuot troi so
véi nhitng thuat toan khéac; mdi thuat toan c6 mot s6 vu diém va nhuge diém. Dé
lya chon mot thuat toan thich hop cho mot van dé cu thé tét nhat 1a nén sir dung
mét s6 thuat toan khac nhau thay vi st dung mot thuat toan duy nhat [4].

Cay quyét dinh chi don gian 1a tra 1oi cho mot van dé dya trén cac yéu té (thuoc
tinh) dat ra trudc va la mot trong sé it cac phuong phap co thé duogc trinh bay mot
cach nhanh chéng, du dé mot ngudi khéng chuyén xir Iy dit liéu va khdng can biét
vé cac cong thuc toan hoc. Trong bai viét so sanh vé cay quyét dinh ID3 va C4.5
(A comparative study of decision tree ID3 and C4.5) [7], t&c gia da tap trung vao
cac yéu t6 quan trong dé xay dung mot tap hop céc dir liéu dong thoi tac gia da
trinh bay céc thuat toan 1D3 va C4 va da so sanh céc thuat toan ID3/ C4.5, C4.5/
C5.0 va C5.0 / CART. Cuébi cling tac gia da xac nhan rang phuong phap manh mé

nhét va duoc yéu thich trong may hoc chéc chan la C4.5 [7].
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3.1.2 Tai sao s dung thugt todn C4.5 trong lugn van?

Giira C4.5 va ID3 mdi phuong phép ¢6 nhitng wu diém khéc nhau [7]:

Thuét toan ID3 chon céac thudc tinh tdt nhat dua trén khai niém entropy va thong
tin thu duoc dé phat trién cay.

Thuat todn C4.5 hoat dong tuong tu nhu ID3 nhung cai tién nhuoc diém cua
ID3:

Kha ning st dung dir liéu lién tuc (dit liéu sb).

Str dung céac thudc tinh dit liéu khong xéac dinh (bi 16i).

Xéc dinh va sir dung trong s6 (trong lwong) cho céc thudc tinh khac nhau.

Tia cay sau khi dugc tao ra.

Vi vay, viéc chon C4.5 lam phuong phap hoc may cho dir liéu (két qua can 1am

sang cua bénh nhan) sir dung trong luan vin nay vi C4.5 c¢6 nhirng vu thé sau:

C4.5 1a thuat toan cai tién cua ID3.

C4.5 xur Iy t6t hon cac gia tri mang tinh lién tuc (gia tri két qua can 1am sang
ctia bénh nhén 14 gi tri s6 lién tuc) ma nodi dung luan vin nay nghién ctru.
C4.5 cho phép thao tac v6i cac thude tinh c6 dir liéu khong xac dinh (do bi mét
mat dit li¢u, ...) phu hop véi truong hop bénh nhan bi khuyét mot vai thudc tinh
trong luc chi dinh diéu trj.

C4.5 dua ra phuong phap “cit tia” cay va gian lugc cac luat dé phu hop véi

nhitng bo dit liéu 16n (dit liéu bénh nhan c6 khoang hon 140.000 mau).
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3.2 Cac thong sb, qui wéc, thudc tinh sir dung

TT

Bang 3.2. Bang cac qui woc, thugc tinh sw dung

Thudc tinh

Dién giai

gioi_tinh

muc_creatinine

muc_tuoi

muc_urea

muc_thanh_thai

ket _qua

Thé hién gisi tinh cua bénh nhan va duoc qui
udc gia tri : 1 (nam), 2 (nir)

La muac phéan loai dya theo bang gia tri phan loai
cac giai doan bénh cua bénh nhéan c6 bénh ly than
noi khoa (Bang 2.1)

La d6 tudi cua bénh nhan dugc nhom theo tirng
nhom bénh nhan trong khoang tir x0 dén x9 (Vai x
la muc tudi)

La phéan doan chi so urea theo cong thic :

muc_urea = urea / 7.5 (chi sb ngudng binh
thudng cao nhat)

Vi du: muc_urea = 0 thi chi sb urea cua bénh
nhan tir 0 dén 7.5.

La chi s6 phan loai bénh than theo ting giai
doan dua trén cobng thac cua Cockrofl va Gault
(Bang 2.2)

L& m& chan doan bénh ly dwa vao bang phan loai
bénh Iy quoc té (ICD 10)
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Bang 3.3. Bang cac qui woc cdac phwong phap danh gia thudt toan

1 k-fold Cross
validation (k=10)

La phuong phap danh gia mo hinh bang cach
kiém chtng chéo. Véi k = 10, nghia 1a chia tap dit
licu thanh 10 phan, 1 phan dung lam tap kiém tra
(test set), 9 phan dung dé huan luyén (train set).

2 Hold-out
(split 66.0% train,

remainder test)

La phuong phap danh gid mo hinh theo cach
chia dit liéu thanh 2 phan: 66% dé xay dung mo
hinh phan 16p (tap train), 34% dé kiém tra (tap
test).

3.3 Qui trinh chan do4n bénh

Qui trinh khdm va chan doan bénh bao gém :

e Budc 1: Bac si kham, héi tham thong tin ngudi bénh.

e Budc 2: Chi dinh cén 1am sang dé hd tro chan doan va lam chimg ctr y khoa.

e Budc 3: Can lam sang (xét nghiém) dugc dua vao h¢ théng x€t nghiém ty dong

phan tich va tra két qua trén hé théng quan 1y bénh vién

e Budc 4: Bac si dya vao cac két qua can 1am sang dé chan doan bénh.

e Budc 5: Ra quyét dinh diéu trj.
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M® hinh bénh nhan dén kham va chira bénh (Hinh 3.1):

Bénh nhan

Phiéu chi dinh
cin lam sang

KHOA XET NGHIEM

Hinh3.1. M@ hinh kham va chan doan bénh
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Duya vao qui trinh chan doan bénh trén, luan vin nay dé xuat hé thdng hd tro chan
doan bénh va dé xuat phuong phéap diéu tri. Hé thong cho phép bac si dé dang nim
bit théng tin va nhanh chéng xac dinh bénh dwa vao két qua phan tich dix liéu cua hé
théng, tir d6 c6 thé dé xuat hudng diéu tri phi hop. Sau day 1a khung 1am viéc cua hé
théng (Hinh 3.2).

Két qua xét nghigm T Phén tich xir by Sir dung tap lust
ﬁsg I’g’uﬁ' | 5| dir li6u dBu vao |- -»| durge WEKA
/ ménhg thdng tir déng /; (P#) sinh ra
Phan tich két qua
xét nghigm
v
B Ph&n m&m nhing LCru trir két qua dBu ra

Bac si xem két (module) trén CSDL {b&nh Iy ndu co)
qua xét nghigm

cla bé&nh nhan

Tet .
...................................................................................................................................... ‘Phang kham: ..o
H8 try g‘;f‘ knam | ::Z:Rét qua kiém f;é':ﬁi:
Khéng o6 bénh —
) 4 Khéng ct bénh e
Cé bénh
Phan m&m quan Iy| | |
bénh vign ’_.-" Ra vien __;" < Cannhipvign ——
l., ,l’! --"--._\___-\_- -d-__d_.-"'-
£ y
J'—Klﬁc)ng 1 Cé
/" cho thudic ngoai tra nhép viégn
(cothésirdunggeiy /(o0 thé sir dung goiy

. ;! . ;!
£

/' Giutrciaphanmém)/ /'  dibutcha phan mam)

Hinh 3.2. Mo hinh khung 1am viéc ciia hé thong

Dya vao md hinh trén, phan mém nhdng (module tich hop) 1a trung gian thyc hién
c4c thao tac xur ly thdng tin ciia bénh nhan va tra két qua hd trg béc si trong qua trinh

kham chtra bénh.
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3.4 Phuwong phap hd tro diéu tri

Dua vao phac d6 diéu tri [8] dé hién thi dé xuat cac hudng diéu tri cho bénh

nhan dwa vao két qua phan tich két qua xét nghiém cuaa bénh nhan. Bang dé xuat

cac hudng diéu tri dua trén phat do nhu :

Bdng 3.4. Bang hwéng dan diéu tri theo phdt do

Chan

doan

Miurc

creatinine

Hwéng din diéu tri

N18

+ An it dam hon binh thuong.

+ Piéu chinh huyét 4p: Aldomet 250mg x 2-4 vién/24h, c6
thé dung Propranolol, Nifedipin...

+ An nhat néu c6 phu va cao huyét ap.

+ Loi tiéu néu co phu va ting huyét ap.

Thudc dé nghi sir dung: Furosemid/ Nifedipin, ...

+ Ché d6 an 1a bién phap chi dao dé han ché mé mau ting,
protid = 0,5kg/24h, dam bao vitamin, ting cam bang bot it
dam. Pam bao cac acid amin bang trang, sira trong thire an.
O cudi giai doan Il chi nén cho véi mot ngudi song: 20g
protid dam bao 1800 - 2000 calo/24h.

+ Mudi: an nhat khi ¢6 phu, cao huyét ap.

+ Nuéc: chi udng bang lugng nudce tieu 24h.

+ Kali: giai doan ddu thuong khong tang kali mau, & cudi
giai doan 111 ¢6 thé ting kali mau nén han ché cac rau qua va
thirc an c6 nhiéu Kali.

+ Calci: cho vitamin D va calci khi cé calci mau giam.

+ Kiém: cho khi c6 toan mau.

+ Tro tim: khdng dung kéo dai, giam liéu luong khi cé suy

than nang.
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+ Chong thiéu mau: cd thé truyén mau, khdi hong cau, cho
vién sat, Erythropoietin.

Thudc d& nghi st dung: Furosemid/ Nifedipin/ Calci
gluconat/ Erythropoietin/ Vitamin D, ...

45 Loc mau nhan tao.
Thudc dé nghi sir dung: Erythropoietin

Thudc dé nghi sir dung: Amlodipin/ Bromhexin/ Calci
NL7 gluconat/ Captopril/ Cefepim* hoac Ceftazidim hoac
Ciprofloxacin / Drotaverin clohydrat/ Enoxaparin (natri)/

Furosemid/ Glyceryl trinitrat

3.5 Phwong phap xir ly dir li¢u dau vao
Dir liéu thd vé bénh nhan duoc khai thac c6 dang.

Bang 3.5. Dir liéu cdn lam sang cua bénh nhan

Bénhan  IDBénh IDXét HoTén Gidi  Tudi creatinine urea Cin  Chan

Nhan Nghiém tinh nang | Doan

13174024 | 13105755 | 2413652 | L& Thi Nit | 55 75 5.8 | 64 K62.1
H...

13174747 | 13106132 | 2413653 | Nguyén = Nam | 53 213 5.9 53 N18
Nhw
V...

Dit liéu trén duoc thu thap tir 144.761 mau két qua xét nghiém cua 93.997 bénh
nhan véi 111.424 luot kham va diéu tri.
Dix liéu sau khi tién xu ly (Bang 3.6) theo bang qui uéc (Bang 3.2).

Bdng 3.6. Dit liéu sau tién xir 1y théng tin
ID Xét | gioi_tinh | muc_tuoi | muc_creatinine | muc_urea | muc_thanh_thai | ket_qua
Nghiém
2413652 2 5 0 580 0
2413653 1 5 2 59 3 N18

Chuyén dit liéu bénh nhan sau khi tién xt ly thanh tap tin dit liéu phi hop st dung
cho phan mém khai thac dit lisu WEKA (tap tin .csv).
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Dit liéu sau khi duoc tién xtr Iy s& duoc dua vao thanh cac tap thudc tinh, véi
mdi tap thuoc tinh 13 mot mau thir nghiém dé danh gid xem tap thudc tinh nao s&

dem lai két qua phan tich dat hiéu qua nhat. Cac tap thuoc tinh gdbm:

e Tap thur 1: muc_creatinine, ket_qua.

e Téap thir 2: muc creatinine, muc_urea, ket_qua.

e Téap tht 3: muc_creatinine, muc_urea, gioi_tinh, ket_qua.

e Téap thu 4: muc_creatinine, muc_urea, muc_tuoi, ket_qua.

e Tap thu 5: muc_creatinine, muc_urea, muc_tuoi, gioi_tinh, ket_qua.

e Téap thur 6: muc_creatinine, tinh.

e Téap the 7: muc_creatinine (v6i muc creatinine = 1), muc_urea, muc_tuoi,
gioi_tinh, ket_qua.

e Téap ther 8: muc creatinine (v6i muc creatinine = 2), muc_urea, muc_tuoi,
gioi_tinh, ket_qua.

e Téap th 9: muc_creatinine, muc_thanh_thai, ket_qua.

e Téap thir 10: muc_creatinine, muc_urea, muc_thanh_thai, ket_qua.

e Tap thut 11: gioi tinh, muc creatinine, muc_tuoi, muc_urea, muc thanh thai,
ket _qua.

3.6 Phwong phap khai thac dir li¢u

Ung dung phan mém WEKA va thuat todn cay quyét dinh C4.5 (J48 trong
WEKA) va CART dé tim hiéu céc luat két hop gitra cac thudc tinh trong caa bénh
nhan.

Trong qué trinh thir nghiém cac mau di liéu, vai viéc so sanh két qua thu
nghiém cua cac phuong phap danh gia khac nhau cua hai thuat toan C4.5 va CART,
thue nghiém da chi ra rang st dung Phuong phap danh gia: k fold cross-validation
dé danh gia hiéu qua cta thuat toan 13 tdi wu hon. Két qua danh gia duoc thé hién

trong Bang 4.1.
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3.7 Céac mau dir ligu thir nghiém
3.7.1 Madu thé nghigm tha 1a
S6 lwgng 144.761 mau véi cac thudc tinh : muc_creatinine, ket_qua.
Bang 3.7. Két qua phan tich dit liéu (Madu thir nghiém thir 13)
=== Run information ===
Instances: 144761
Attributes: 2
muc_creatinine
ket_qua
Test mode:split 66.0% train, remainder test
=== Classifier model (full training set) ===
J48 pruned tree
muc_creatinine <= 1: 0.0 (116800.0/1541.0)
muc_creatinine > 1
| muc_creatinine <= 2: 0.0 (17390.0/5666.0)
| muc_creatinine > 2: N18 (10571.0/535.0)
Number of Leaves : 3
Size of the tree : 5
Time taken to build model: 0.47 seconds

=== Stratified cross-validation ===

=== Summary ===
Correctly Classified Instances 46547 94.5712 %
Incorrectly Classified Instances 2672 5.4288 %

=== Detailed Accuracy By Class ===

TP Rate FP Rate Precision Recall F-Measure Class
0.629 0.004 0.952 0.629 0.758 N18
1 0.406 0.945 1 0.972 0
0 0 0 0 0 N17
0 0 0 0 0 N19

Weighted Avg. 0.946 0.356 0.934 | 0.946 0.935
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=== Confusion Matrix ===

a b c d <--classified as
3475 2047 0 0 |a=N18
0 43072 0 0 |b=0
166 419 0 0 |c=N17
9 31 0 0 |d=N19

Dua vao két qua phan tich, sau khi luot bo cac luat trang Iap, ta rat ra duoc bo

luat:

e Luat 1: Néu muc_creatinine tir 1 dén 2 thi = (két luan) khong c6 bénh.

e Luat 2: Néu muc_creatinine >= 3 thi = (két luan) N18.

3.7.2 Madu the nghiém thee 1b

Sir dung lai tap dix liéu trén (Mau thi nghiém thir 1a) nhung st dung thuat toan

CART Vé6i cung phuong phap danh gia nhuw Mau thir nghiém thir 1a (split 66.0%

train, remainder test) thay cho thuat toan C4.5 dé danh gia lai d hiéu qua cua cac

thuat toan.

Bdng 3.8. Két qua phan tich dir liéu (Mau thir nghiém thir 1)

=== Run information ===
Instances: 144761
Attributes: 2

muc_creatinine

ket_qua
Test mode:split 66.0% train, remainder test
=== Classifier model (full training set) ===
CART Decision Tree
muc_creatinine < 2.5: 0.0(126983.0/7207.0)
muc_creatinine >= 2.5: N18(10036.0/535.0)
Number of Leaf Nodes: 2
Size of the Tree: 3

Time taken to build model: 8.91 seconds
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=== Stratified cross-validation ===

=== Summary ===
Correctly Classified Instances 46547 94.5712 %
Incorrectly Classified Instances 2672 5.4288 %

=== Detailed Accuracy By Class ===

TP Rate FP Rate Precision Recall F-Measure Class
0.629 0.004 0.952 0.629 0.758 N18
1 0.406 0.945 1 0.972 0
0 0 0 0 0 N17
0 0 0 0 0 N19

Weighted Avg. 0.946 0.356 0.934 0.946 0.935
=== Confusion Matrix ===

a b Cc <--classified as
3475 2047 0 |a=N18
0 43072 0 |b=0
166 419 0 |c=N17
9 31 0 |c=N19

Dua vao két qua phan tich, sau khi lugt bo céc luat trung l3p, ta rat ra duoc bo

luat:

e Luit 1: Néu muc_creatinine < 2.5 thi = (két luan) khong c6 bénh.

e Luit 2: Néu muc_creatinine >= 2.5 thi = (két luan) N18.

Vi hai thuat toan hoc may C4.5 va CART véi cung phuong phap danh gia (split
66.0% train, remainder test) thi ¢ chinh xac dugc ghi nhan la nhu nhau (94.5712%)

3.7.3 Mdu thi nghiém the 1c

Sir dung lai tap dix liéu trén (Mau thar nghiém thir 1a) nhung vé&i cung thuat toan
C4.5 nhung thay d6i phuong phap danh gia tir phan sir liéu 1am 3 phan (split 66.0%
train, remainder test) 2/3 dé hoc va 1/3 dé kiém tra thanh chia dix liéu 1am 10 phan dé
luan phién hoc va kiém tra (k-fold cross-validation, véi k = 10) dé danh gia lai do

hiéu qua cua phuong phap danh gia.
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Bang 3.9. Két qua phan tich diF liéu(Mau thir nghiém thir 1¢)
Run information

Instances: 144761
Attributes: 2

muc_creatinine
ket_qua

Test mode:10-fold cross-validation

Classifier model (full training set)
J48 pruned tree

muc_creatinine <= 1: 0.0 (116800.0/1541.0)
muc_creatinine > 1

| muc_creatinine <= 2: 0.0 (17390.0/5666.0)
| muc_creatinine > 2: N18 (10571.0/535.0)
3

5

Time taken to build model: 0.28 seconds

Number of Leaves :

Size of the tree :

Stratified cross-validation

=== Summary ===
Correctly Classified Instances 137019 94.6519 %
Incorrectly Classified Instances 7742 5.3481 %
=== Detailed Accuracy By Class ===
TP Rate FP Rate Precision Recall F-Measure Class
0.629 0.004 0.949 0.629 0.756 N18
1 0.405 0.946 1 0.972 0
0 0 0 0 0 N17
0 0 0 0 0 N19
Weighted Avg. 0.947 0.356 0.935  0.947 0.936
=== Confusion Matrix ===
a b Cc <--classified as
10036 5928 0 |a=N18
0 126983 0 |b=0
499 1185 0 |c=N17
36 94 0 |c=N19
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Dua vao két qua phan tich, sau khi lugt bo céc luat trung lap, ta rat ra duoc bo

luat:

e Luat 1: Néu muc_creatinine <= 2 thi = (két luan) khong c6 bénh.

e Luat 2: Néu muc_creatinine > 2 thi = (két luan) N18.

Dua vao két qua phan tich cho thay khi sir dung phuong phap danh gia k-fold
cross-validation, véi k = 10 thi do chinh xé&c khi phan nhém bang thuat toan C4.5 cao
hon (dat 94.6519 %) khi sir dung phuong phap danh gia bang cach phan sir liéu lam
3 phan (split 66.0% train, remainder test) 2/3 dé hoc va 1/3 dé kiém tra (chi dat
94.5712%)

3.7.4 Madu thir nghiém thar 2
S6 luong 144.761 mau; bo sung thudc tinh muc_urea (so véi Mau thir nghiém thir
1c) dé xem xét su twong quan giira Viéc ting urea mau va muc ting creatinine. CAc

thudc tinh gom : muc_creatinine, muc_urea, ket_qua.

Bang 3.10. Két quad phan tich dit liéu(Mau thir nghiém thir 2).

=== Run information ===
Instances: 144761
Attributes: 3
muc_creatinine
muc_urea
ket_qua
Test mode:10-fold cross-validation
=== Classifier model (full training set) ===
J48 pruned tree
muc_creatinine <= 1: 0.0 (116800.0/1541.0)
muc_creatinine > 1

| muc_creatinine <=2
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muc_urea <= 1: 0.0 (12723.0/3759.0)
muc_urea >1

| muc_urea <= 3: 0.0 (4297.0/1671.0)
| muc_urea > 3: N18 (370.0/212.0)
muc_creatinine > 2: N18 (10571.0/535.0)

Number of Leaves : 5

Size of the tree : 9
Time taken to build model: 0.89 seconds
=== Stratified cross-validation ===

=== Summary ===
Correctly Classified Instances 137016 94.6498 %
Incorrectly Classified Instances 7745 5.3502 %

=== Detailed Accuracy By Class ===

TP Rate FP Rate Precision Recall F-Measure Class
0.635 0.005 0.936 0.635 0.757 N18
0.999 0.397 0.947 0.999 0.973 0

0 0 0 0 0 N17
0 0 0 0 0 N19

Weighted Avg. 0.946 0.349 0.934 0.946 0.937
=== Confusion Matrix ===

a b c d <--classified as
10135 5829 0 0 |a=Ni8
102 126881 0 0 |b=0
551 1133 0 0 |c=N17
38 92 0 0 |d=N19

Dua vao két qua phan tich, sau khi luot bo cac luat tring Iap, ta rat ra duoc bo

luat:

e Luat 1: Néu muc_creatinine tir = 1 thi = (két luan) khong c6 bénh.

e Luat 2: Néu muc_creatinine = 2 va muc_urea <= 3 thi = (két luan) khdng c6
bénh.

e Luat 3: Néu muc_creatinine = 2 va muc_urea > 3 thi = (két luan) N18.

e Luit 4: Néu muc_creatinine >= 3 thi & (két luan) N18.
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3.7.5 Madu thi# nghiém thi 3

S6 luong 144.761 mau; bo sung thudc tinh gioi_tinh (so véi Mau thtr nghiém thir
2) dé xem xét thudc tinh gioi_tinh c6 anh huong két qua cua sy twong quan giita viéc
ting urea mau va muc ting creatinine. Cac thudc tinh bao gom: muc_creatinine,

muc_urea, gioi_tinh, ket_qua.

Bdng 3.11. Két qua phan tich dir liéu (Mau thir nghiém thir 3)

=== Run information ===
Instances: 144761
Attributes: 4
gioi_tinh
muc_creatinine
muc_urea
ket_qua
Test mode:10-fold cross-validation
=== Classifier model (full training set) ===
J48 pruned tree

muc_creatinine <= 1: 0.0 (116800.0/1541.0)
muc_creatinine > 1

| muc_creatinine <= 2: 0.0 (17390.0/5666.0)
| muc_creatinine > 2: N18 (10571.0/535.0)
Number of Leaves : 3

Size of the tree : 5

Time taken to build model: 2.17 seconds

=== Stratified cross-validation ===

=== Summary ===
Correctly Classified Instances 137019 94.6519 %
Incorrectly Classified Instances 7742 5.3481 %

=== Detailed Accuracy By Class ===
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FP Rate
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Precision

Recall

F-Measure

Class

0.629 0.004 0.949 = 0.629 0.756
0.405 0.946 1 0.972
0 0 0
0 0 0
Weighted Avg. 0.947 0.356 0.935  0.947 0.936
=== Confusion Matrix ===
a b C d <--classified as
10036 5928 0 0 |a=N18
0 126983 0 0 |b=0
499 1185 0 0 |c=N17
36 94 0 0 |d=N19

Dua vao két qua phan tich, sau khi lugt bo céc luat trung lip, ta rat ra duoc b

luat:

N18

N17
N19

e Luat 1: Néu muc_creatinine tir 1 dén 2 thi = (két luan) khong c6 bénh.

e Luat 2: Néu muc_creatinine >= 3 thi = (két luan) N18.

Véi bo dix lisu gdm céc thudc tinh : muc_creatinine, muc_urea, gioi_tinh thi

viéc két luan xac dinh bénh ly khong phu thudc vao thugc tinh : muc_urea va

gioi_tinh.

3.7.6 Mdu thi nghiém the 4

S6 luwong 144.761 mau; bo sung thudc tinh muc_tuoi (so véi Mau thir nghiém
thir 2) dé xem xét thuoc tinh muc_tuoi ¢ anh huéng két qua cia sy trong quan

gitta viéc ting urea mau va muc ting creatinine. Cac thudc tinh gom:

muc_creatinine, muc_urea, muc_tuoi, ket_qua.
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Bdng 3.12. Két qud phan tich dit liéu (Mau thir nghiém thir 4)

=== Run information ===
Instances: 144761
Attributes: 4
muc_creatinine
muc_tuoi
muc_urea
ket_qua
Test mode:10-fold cross-validation
=== Classifier model (full training set) ===
J48 pruned tree
muc_urea<=1
muc_creatinine <= 1: 0.0 (115346.0/1316.0)

| muc_creatinine <= 2: 0.0 (12723.0/3759.0)

I
| muc_creatinine > 1
I
I

| muc_creatinine > 2: N18 (1748.0/130.0)
muc_urea>1
muc_creatinine <=2
muc_creatinine <= 1: 0.0 (1454.0/225.0)
muc_creatinine > 1
muc_urea <= 3: 0.0 (4297.0/1671.0)
muc_urea > 3
| muc_tuoi <=7
| | muc_tuoi <= 6: 0.0 (148.0/62.0)
| | muc_tuoi > 6: N18 (126.0/58.0)
| muc_tuoi >7
| | muc_tuoi <=8: N17 (75.0/33.0)
| | muc_tuoi > 8: N18 (21.0/5.0)
muc_creatinine > 2: N18 (8823.0/405.0)
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10
19

Time taken to build model: 1.41 seconds

Number of Leaves :

Size of the tree :

Stratified cross-validation

=== Summary

Correctly Classified Instances 137093 94.703 %
Incorrectly Classified Instances 7668 5.297 %
=== Detailed Accuracy By Class ===
TP Rate FP Rate Precision Recall F-Measure Class
0.634 0.005 0.943 0.634 0.759 N18
1 0.396 0.948 1 0.973 0
0.019 0 0.542 0.019 0.037 N17
0 0 0 0 0 N19
Weighted Avg. 0.947 0.348 0.941 0.947 0.937
=== Confusion Matrix ===
a b c d <--classified as
10126 5812 26 0 |a=N18
48 126935 0 0 |b=0
523 1129 32 0 |c=N17
37 92 1 0 |d=N19

Dua vao két qua phan tich, sau khi luot bo cac luat tring lap, ta rat ra duoc bo

luat:

Luat 1: Néu muc_creatinine tir < 2 thi =

bénh.

luén) khong c6 bénh.

luan) N18.

(két luan) khong c6 bénh.

Luat 2: Néu muc_creatinine = 2 va muc_urea <= 3 thi = (két luan) khong c6

Luat 3: Néu muc_creatinine = 2 va muc_urea > 3 va muc_tuoi < 7 thi = (két

Luat 4: Néu muc_creatinine = 2 va muc_urea > 3 va muc_tuoi = 7 thi = (két
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e Luit 5: Néu muc_creatinine = 2 va muc_urea > 3 va muc_tuoi = 8 thi = (két
luan) N17.
e Luit 6: Néu muc creatinine = 2 va muc_urea > 3 va muc_tuoi > 8 thi = (két
luan) N18.
e Luat 7: Néu muc_creatinine >= 3 thi = (két luan) N18.
3.7.7 Mdu thi nghigm thiz 5
S6 lwgng 144.761 mau; bd sung thudc tinh gioi_tinh (so voi Mau tht nghiém thu
4) dé xem xét thuoc tinh gioi_tinh ¢ anh huong két qua cua su twong quan giira viéc
ting urea mau, Mirc ting creatinine, gigi tinh va tudi cta bénh nhan. Cac thudc tinh

gom: muc_creatinine, muc_urea, muc_tuoi, gioi_tinh, ket_qua.

Bang 3.13. Két qua phan tich dit liéu (Mau thir nghiém thir 5)

=== Run information ===
Instances: 144761
Attributes: 5
gioi_tinh
muc_creatinine
muc_tuoi
muc_urea
ket_qua
Test mode:10-fold cross-validation
=== Classifier model (full training set) ===
J48 pruned tree
muc_urea<=1
muc_creatinine <= 1: 0.0 (115346.0/1316.0)
muc_creatinine > 1
| muc_creatinine <= 2: 0.0 (12723.0/3759.0)
| muc_creatinine > 2: N18 (1748.0/130.0)

muc_urea>1
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muc_creatinine <=2

muc_creatinine <= 1: 0.0 (1454.0/225.0)
muc_creatinine > 1

muc_urea <= 3: 0.0 (4297.0/1671.0)
muc_urea > 3

| muc_tuoi <=7

| | gioi_tinh <=1:0.0 (159.0/73.0)

| | gioi_tinh>1

| | | muc_tuoi <=4:0.0 (14.0)

| | | muc_tuoi > 4: N18 (101.0/40.0)
| muc_tuoi>7

| | gioi_tinh <=1: N18 (53.0/19.0)

| | gioi_tinh>1

| | | muc_tuoi <=8: N17 (35.0/9.0)
| | | muc_tuoi > 8: N18 (8.0/3.0)
muc_creatinine > 2: N18 (8823.0/405.0)
Number of Leaves : 12

Size of the tree : 23

Time taken to build model: 2.33 seconds

=== Evaluation on test split ===

=== Summary ===
Correctly Classified Instances 137100 94.7078 %
Incorrectly Classified Instances 7661 5.2922 %

=== Detailed Accuracy By Class ===

TP Rate FP Rate Precision Recall F-Measure Class
0.634 0.005 0.945 0.634 0.759 N18
1 0.396 0.947 1 0.973 0
0.015 0 0.578 0.015 0.03 N17
0 0 0 0 0 N19

Weighted Avg. 0,947  0.348 0.942 0947  0.937

=== Confusion Matrix ===
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a b c d <--classified as
10123 5823 18 0 |a=N18
31 126951 1 0 |b=0
525 1133 26 0 |c=N17
38 92 0 0 |d=N19

Dua vao két qua phan tich, sau khi luot bo cac luat trung lip, ta rat ra duoc bo

luat:

Luat 1: Néu muc_creatinine tir 1 dén 2 thi = (két luan) khong c6 bénh.

Luat 2: Néu muc_creatinine = 2 va muc_urea <= 3 thi = (két luan) khong c6
bénh.

Luat 3: Néu muc_creatinine =2 va muc_urea >3 va muc_tuoi <=7 va gioi_tinh
=1 thi = (két luan) khong c6 bénh

Luat 4: Néu muc_creatinine = 2 va muc_urea > 3 va muc_tuoi tir 5 dén 7 va
gioi_tinh = 2 thi = (két luan) N18.

Luat 5: Néu muc_creatinine = 2 va muc_urea > 3 va muc_tuoi = 8 va gioi_tinh
=1 thi = (két luan) N18.

Luat 6: Néu muc_creatinine =2 va muc_urea > 3 va muc_tuoi = 8 va gioi_tinh
= 2 thi = (két luan) N17.

Luat 7: Néu muc_creatinine = 2 va muc_urea > 3 va muc_tuoi > 8 va gioi_tinh
= 2 thi = (két luan) N18.

Luat 8: Néu muc_creatinine >= 3 thi = (két luan) N18.

3.7.8 Mdu thi nghiém thiz 6
S6 lugng 144.761 mau; bo sung thugc tinh tinh (so véi Mau thir nghiém thir 1a) dé

xem xét 6 sy thay ddi chan doan ddi véi cac bénh nhan & tirng khu vuc dan cu khac

nhau. Cac thugc tinh gdm : muc_creatinine, tinh.
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Bang 3.14. Két qud phan tich dit liéu (Mau thir nghiém thir 6)

=== Run information ===
Instances: 144761
Attributes: 3

muc_creatinine

ket_qua

tinh
Test mode:10-fold cross-validation
=== Classifier model (full training set) ===
J48 pruned tree
muc_creatinine <= 1: 0.0 (116800.0/1541.0)
muc_creatinine > 1
| muc_creatinine <= 2: 0.0 (17390.0/5666.0)
| muc_creatinine > 2: N18 (10571.0/535.0)
Number of Leaves : 3
Size of the tree : 5
Time taken to build model: 0.28 seconds

=== Stratified cross-validation ===

=== Summary ===
Correctly Classified Instances 137019 94.6519 %
Incorrectly Classified Instances 7742 5.3481 %

=== Detailed Accuracy By Class ===

TP Rate FP Rate Precision Recall F-Measure Class
0.629 0.004 0.949 0.629 0.756 N18
1 0.405 0.946 1 0.972 0
0 0 0 0 0 N17
0 0 0 0 0 N19

Weighted Avg. 0.947 0.356 0.935 0.947 0.936

=== Confusion Matrix ===
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a b C d <--classified as
10036 5928 0 0 |a=N18
0 126983 0 0 |b=0
499 1185 0 0 |c=N17
36 94 0 0 |d=N19

Dua vao két qua phan tich, sau khi luot bo cac luat trung lip, ta rat ra duoc bo

luat:

e Luat 1: Néu muc_creatinine tir 1 dén 2 thi = (két luan) khong c6 bénh.

e Luat 2: Néu muc_creatinine >= 3 thi = (két luan) N18.

Véi bo dir liéu gom cac thudc tinh : muc_creatinine, tinh, thi viéc két luan xac
dinh bénh 1y khong cé thay d6i va khong c6 sw dnh hwéng caa vi tri phan b

dan cw.

3.7.9 Mdu thi nghigm the 7
S6 luwong bo dix lisu gom 14.076 mau dix liéu c6 thudc tinh muc_creatinine = 1 voi
c4c thudc tinh : gioi_tinh, muc_creatinine, muc_tuoi, muc_urea, ket_qua. Ta can xem
xét d6i bo dir lieu chi gom céc tap dit liéu co lién quan dén thudc tinh muc_creatinine
= 1 thi két qua phan tich dix liéu c6 su khac biét so vai cac mau thir nghiém trude hay
khong?
Bang 3.15. Két qua phan tich dit liéu (Mau thir nghiém thir 7)
=== Run information ===
Instances: 14076
Attributes: 5
gioi_tinh
muc_creatinine
muc_tuoi
muc_urea
ket _qua
Test mode:10-fold cross-validation

=== Classifier model (full training set) ===
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J48 pruned tree

: 0.0 (14076.0/846.0)

Number of Leaves : 1

Size of the tree : 1

Time taken to build model: 0.05 seconds

=== Stratified cross-validation ===

=== Summary ===
Correctly Classified Instances 13230 93.9898 %
Incorrectly Classified Instances 846 6.0102 %

=== Detailed Accuracy By Class ===

TP Rate FP Rate Precision Recall F-Measure Class
1 1 0.94 1 0.969 0
0 0 0 0 0 N18
0 0 0 0 0 N17
0 0 0 0 0 N19
Weighted Avg. 0.94 0.94 0.883 0.94 0.911
=== Confusion Matrix ===
a b c d <--classified as
13230 0 0 0 [a=N18
647 0 0 0 |b=0
191 0 0 0 |c=N17
8 0 0 0 |d=N19

Dua vao két qua phan tich, véi chi s6 muc_creatinine = 1 = (két luan) khdng

c6 bénh (pht hop véi két luan theo phan tich Mau tha nghiém thu 5).

3.7.10 Mdu ths nghiém thiz 8

Tuong ty Mdu thaz nghiém thae 7 véi s6 lugng 17.390 mau dir liéu chi gdm cac
truong ¢ lién quan dén thudc tinh muc_creatinine = 2 véi cac thugc tinh :
gioi_tinh, muc_creatinine, muc_tuoi, muc_urea, ket_qua. Ta cling danh gia xem

c6 sy thay ddi so vai cac mau thir nghiém trude hay khong?
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Bang 3.16. Két qud phan tich dit liéu (Mau thir nghiém thir 8)
=== Run information ===

Instances: 17390
Attributes: 5
gioi_tinh
muc_creatinine
muc_tuoi
muc_urea
ket_qua
Test mode:10-fold cross-validation
=== Classifier model (full training set) ===
J48 pruned tree
muc_urea <= 1: 0.0 (12723.0/3759.0)
muc_urea>1
muc_urea <= 3: 0.0 (4297.0/1671.0)
muc_urea >3
| muc_tuoi <=7
| | gioi_tinh <=1:0.0(159.0/73.0)
| | gioi_tinh>1
| | | muc_tuoi <=4:0.0(14.0)
| | | muc_tuoi >4: N18 (101.0/40.0)
| muc_tuoi >7
| | gioi_tinh <=1: N18 (53.0/19.0)
| | gioi_tinh>1
| | | muc_tuoi <=8: N17 (35.0/9.0)
| | | muc_tuoi > 8: N18 (8.0/3.0)
Number of Leaves : 8
Size of the tree : 15

Time taken to build model: 0.09 seconds

=== Stratified cross-validation ===
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=== Summary ===
Correctly Classified Instances 11802 67.8666 %
Incorrectly Classified Instances 5588 32.1334 %

=== Detailed Accuracy By Class ===

TP Rate FP Rate Precision Recall F-Measure Class
0.997 0.972 0.68 0.997 0.808 0
0.018 0.005 0.58 0.018 0.035 N18
0.034 0.001 0.605 0.034 0.065 N17

0 0 0 0 0 N19

Weighted Avg. 0.679  0.657 0.646 0.679  0.558
=== Confusion Matrix ===

a b C d <--classified as
11689 35 0 |a=N18
4737 87 17 0 |b=0
707 26 26 0 |c=N17
64 2 0 0 |d=N19

Dua vao két qua phan tich, sau khi luot bo céc luat trung lip, ta rat ra duoc b

luat:

e Luat 1: Néu muc_creatinine = 2 va muc_urea <= 3 thi = (két luan) khong c6
bénh.

e Luit 2: Néu muc_creatinine = 2 v muc_urea > 3 va muc_tuoi <= 4 = (két
luén) khong c6 bénh.

e Luat 3: Néu muc_creatinine = 2 vd muc_urea > 3 va muc_tuoi tir 5 dén 7 va
gioi_tinh = 2 thi = (két luan) N18.

e Luat 4: Néu muc_creatinine = 2 vd muc_urea > 3 va muc_tuoi > 7 va gioi_tinh
=1 thi = (két luan) N18.

e Luat 5: Néu muc_creatinine = 2 va muc_urea > 3 va muc_tuoi = 8 va gioi_tinh
= 2 thi = (két luan) N17.

e Luat 6: Néu muc_creatinine = 2 va muc_urea > 3 va muc_tuoi > 8 va gioi_tinh
= 2 thi & (két luan) N18.
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So sanh véi céc tap luat sinh ra tir Mau thir nghiém thu 5, ta thay khi xem xét tap
dit liéu chi gom céc truong co lién quan dén thudc tinh muc_creatinine = 2 thi c6 su
phan tich cu thé hon va chi nhd muc anh huéng cua thudc tinh muc_tuoi ra trong két
qua phan tich, tuy nhién vai két qua phan tich nay ti 1& phan I6p chinh xac lai giam
chi con 67.8666 %.

3.7.11 Mdu thi nghigm thi 9a

S6 lugng 1.027 mau dit liéu duoc khai thac thém thudc tinh muc_thanh_thai (muc
d6 thanh thai creatinine trong co thé) so véi mau dit liéu ban dau dé xem xét tinh
chinh xéc trong chan doan bénh khi khai thac thém chi s6 co thé hoc, cac thudc tinh

. muc_creatinine, muc_thanh_thai, ket_qua.
Bang 3.17. Két qua phan tich dir liéu (Md~u thu nghiém thir 9a)
=== Run information ===
Instances: 1027
Attributes: 3
muc_creatinine
muc_thanh_thai
ket_qua
Test mode:split 66.0% train, remainder test
=== Classifier model (full training set) ===
J48 pruned tree
muc_creatinine <= 1: 0.0 (558.0/23.0)
muc_creatinine > 1
muc_creatinine <=2
| muc_thanh_thai <= 3: 0.0 (71.0/21.0)
| muc_thanh_thai > 3: N18 (141.0/59.0)
muc_creatinine > 2: N18 (257.0/24.0)

Number of Leaves : 4

Size of the tree : 7

Time taken to build model: 0.02 seconds



43

=== Stratified cross-validation ===

=== Summary ===
Correctly Classified Instances 298 85.3868 %
Incorrectly Classified Instances 51 14.6132 %

=== Detailed Accuracy By Class ===

TP Rate FP Rate Precision Recall F-Measure Class
0.937 0.134 0.911 0.937 0.924 0
0 0 0 0 0 N17

0.889 0.138 0.765 0.889 0.822 N18
Weighted Avg. 0.854 0.126 0.797 | 0.854 0.824

=== Confusion Matrix ===

a b c <--classified as
194 0 13 |a=0
6 0 19 |b=N17
13 0 104 |c=N18

Dua vao két qua phan tich, sau khi luot bo cac luat tring lap, ta rat ra duoc bo

luat:

e Luat 1: Néu muc_creatinine <= 1 thi = (két luan) khong c6 bénh.
e Luat 2: Néu muc_creatinine = 2 va muc_thanh_thai <= 3 thi = (két luan) khdng
c6 bénh.
e Luat 3: Néu muc_creatinine = 2 va muc_thanh_thai > 3 thi = (két luan) N18.
e Luat 4: Néu muc_creatinine > 2 thi = (két luan) N18.
Véi viéc thém thugc tinh muc_thanh_thai két hop véi muc_creatinine thi do

chinh xac giam xudng chi con 85.3868 %

3.7.12 Mdu tha nghigm tha 9b
Str dung lai tap dit liéu trén (Mdu thaz nghiém thar 9a) nhung sir dung thuat toan

CART véi cing phuwong phap danh gia nhu Mau thi nghiém thir 1a (split 66.0%
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train, remainder test) thay cho thuét toan C4.5 dé danh gia lai d6 hiéu qua cua céc
thuat toan
Bang 3.18. Két qud phan tich dit liéu (Mau thir nghiém thir 9b)
=== Run information ===
Instances: 1027
Attributes: 3
muc_creatinine
muc_thanh_thai
ket_qua
Test mode:split 66.0% train, remainder test
=== Classifier model (full training set) ===
CART Decision Tree
muc_creatinine < 1.5: 0.0(535.0/23.0)
muc_creatinine >=1.5
| muc_thanh_thai < 3.5: 0.0(50.0/21.0)
| muc_thanh_thai >=3.5
| | muc_creatinine < 2.5
| | | muc_thanh_thai < 4.5: N18(67.0/49.0)
| | | muc_thanh_thai >= 4.5: N18(15.0/10.0)
| | muc_creatinine >= 2.5: N18(233.0/24.0)
Number of Leaf Nodes: 5
Size of the Tree: 9
Time taken to build model: 0.05 seconds

=== Stratified cross-validation ===

=== Summary ===
Correctly Classified Instances 298 85.3868 %
Incorrectly Classified Instances 51 14.6132 %

=== Detailed Accuracy By Class ===
TP Rate FP Rate Precision Recall F-Measure Class

0.937 0.134 0.911 0.937 0.924 0
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0 0 0 0 0 N17
0.889 0.138 0.765 0.889 0.822 N18

Weighted Avg. 0.854 0.126 0.797 0.854 0.824
=== Confusion Matrix ===

a b c <--classified as
194 0 13 |a=0
6 0 19 |b=N17
13 0 104 |c=N18

Dua vao két qua phan tich, sau khi lwgt bo céc luat trung lip, ta rat ra duoc b

luat:

e Luat 1: Néu muc_creatinine < 1.5 thi = (két luan) khong c6 bénh.
e Luat 2: Néu muc_creatinine > 1.5 va muc_thanh_thai <3.5thi = (két luan)
khong c6 bénh.
e Luat 3: Néu muc_creatinine >= 2 thi = (két luan) N18.
Vi hai thuat todn hoc may C4.5 va CART véi cung phuong phap danh gia (split
66.0% train, remainder test) thi do chinh xac duwoc ghi nhan la nhu nhau (85.3868
%) twong tu két qua MAu thir nghiém thi 1b.

3.7.13 Mdu tha nghiém the 9c
Str dung lai tap dir liéu trén (Mdu thiz nghiém tha 9a) nhung véi cing thuat
toan C4.5 nhung thay d6i phuong phap danh gia tir phan sir liéu 1am 3 phan (split
66.0% train, remainder test) 2/3 dé hoc va 1/3 dé kiém tra thanh chia dit liéu lam
10 phan dé luan phién hoc va kiém tra (k-fold cross-validation, véi k = 10) dé danh
gié lai d6 hiéu qua cua phuong phap danh gia.
Bang 3.19. Két qud phan tich dit liéu(Mau thir nghiém thir 9¢)
=== Run information ===
Instances: 1027
Attributes: 3
muc_creatinine

muc_thanh_thai
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ket_qua
Test mode:10-fold cross-validation
=== Classifier model (full training set) ===
J48 pruned tree
muc_creatinine <= 1: 0.0 (558.0/23.0)
muc_creatinine > 1
muc_creatinine <=2
| muc_thanh_thai <= 3: 0.0 (71.0/21.0)
| muc_thanh_thai > 3: N18 (141.0/59.0)
muc_creatinine > 2: N18 (257.0/24.0)
Number of Leaves : 4

Size of the tree : 7
Time taken to build model: 0.09 seconds

=== Stratified cross-validation ===

=== Summary ===
Correctly Classified Instances 900 87.6339 %
Incorrectly Classified Instances 127 12.3661 %

=== Detailed Accuracy By Class ===

TP Rate FP Rate Precision Recall F-Measure Class
0.941 0.109 0.93 0.941 0.935 0
0 0 0 0 0 N17

0.918 0.121 0.791  0.918 0.85 N18

Weighted Avg. 0.876 0.106 0.828 0.876 0.85
=== Confusion Matrix ===

a b c <--classified as
585 0 37 |a=0
16 0 46 |b=N17
28 0 315 |c=N18

Dua vao két qua phan tich, sau khi luot bo cac luat tring lip, ta rat ra duoc bo

luat:

e Luat 1: Néu muc_creatinine < 2 thi = (két luén) khong c6 bénh.
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e Luat 2: Néu muc_creatinine = 2 va muc_thanh_thai <= 3 thi = (két luan) khong
c0 bénh.

e Luat 3: Néu muc_creatinine = 2 va muc_thanh_thai > 3 thi = (két luan) N18.

e Luat 4: Néu muc_creatinine > 2 thi = (két luan) N18.

Duya vao két qua phan tich cho thay khi sir dung phuong phép danh gia k-fold
cross-validation, véi k = 10 thi d6 chinh xac khi phan nhém bang thuat toan C4.5
cao hon (dat 87.6339 %) khi str dung phuong phap danh gia bang cach phan sir
licu 1am 3 phan (split 66.0% train, remainder test) 2/3 dé hoc va 1/3 dé kiém tra
(chi dat 85.3868 %). Diéu nay tuong tu két qua MAau thir nghiém thi 1c.

3.7.14 Mdu thi nghiém the 10
S6 luong 1.027 mau dir liéu gdm céc thudc tinh : muc_creatinine, muc_urea,

muc_thanh_thai, ket_qua.

Bang 3.20. Két qua phan tich dir liéu(Mau thir nghiém thir 10)
=== Run information ===

Instances: 1027
Attributes: 4
muc_creatinine
muc_urea
muc_thanh_thai
ket_qua
Test mode:10-fold cross-validation
=== Classifier model (full training set) ===
JA48 pruned tree
muc_creatinine <= 1: 0.0 (558.0/23.0)
muc_creatinine > 1
| muc_creatinine <=2
| | muc_thanh_thai <= 3: 0.0 (71.0/21.0)
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| muc_thanh_thai > 3

| | muc_urea <= 3: N18 (134.0/52.0)
| | muc_urea > 3: N17 (7.0)
muc_creatinine > 2: N18 (257.0/24.0)
Number of Leaves : 5

Size of the tree : 9
Time taken to build model: 0 seconds

=== Stratified cross-validation ===

=== Summary ===
Correctly Classified Instances 907 88.3155 %
Incorrectly Classified Instances 120 11.6845 %

=== Detailed Accuracy By Class ===

TP Rate FP Rate Precision Recall F-Measure Class
0.941 0.109 0.93 0.941 0.935 0
0.113 0 1 0.113 0.203 N17
0.918 0.111 0.806 0.918 0.858 N18

Weighted Avg. 0.883 0.103 0.893 0.883 0.865
=== Confusion Matrix ===

a b c <--classified as
585 0 37 |a=0
16 7 39 |b=N17
28 0 315 |c=N18

Dua vao két qua phan tich, sau khi luot bo cac luat tring lip, ta rat ra duoc bo

luat:

Luat 1: Néu muc_creatinine <= 1 thi = (két luan) khong c6 bénh.

Luat 2: Néu muc_creatinine = 2 va muc_thanh_thai <= 3 thi = (két luan) khong
¢0O bénh.

Luat 3: Néu muc_creatinine = 2 v muc_thanh_thai > 3 va muc_urea <= 3 thi
= (két luan) N18.

Luat 4: Néu muc_creatinine = 2 va muc_thanh_thai > 3 va muc_urea > 3 thi =
(két luan) N17.
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e Luat 5: Néu muc_creatinine > 2 thi = (két luan) N18.
Dua vao két qua phan tich khi thém thudc tinh muc_urea so véi Mau thi nghiém
tha 9c thi d6 chinh xac tang 1én 88.3155 % so voi 87.6339 %

3.7.15 Mdu tha nghigm thar 11
S6 luong 1.027 mau dir liéu gom cac thudc tinh : gioi_tinh, muc_creatinine,
muc_tuoi, muc_urea, muc_thanh_thai, ket_qua.
Bang 3.21. Két qua phan tich dir liéu (Md~u thu nghiém thir 11)
=== Run information ===
Instances: 1027
Attributes: 6
gioi_tinh
muc_creatinine
muc_tuoi
muc_urea
muc_thanh_thai
ket_qua
Test mode:10-fold cross-validation
=== Classifier model (full training set) ===
J48 pruned tree
muc_creatinine <= 1: 0.0 (558.0/23.0)
muc_creatinine > 1
muc_creatinine <=2
muc_thanh_thai <= 3: 0.0 (71.0/21.0)
muc_thanh_thai > 3
| muc_urea <= 3: N18 (134.0/52.0)
| muc_urea > 3: N17 (7.0)

muc_creatinine > 2

| gioi_tinh<=1

|
I
|
|
|
|
|
| | | muc_tuoi <=4: N18 (37.0)
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| muc_tuoi >4

| | muc_creatinine <=3

| | | muc_tuoi <=7: N17 (10.0/1.0)

| | | muc_tuoi >7: N18 (17.0/3.0)

| | muc_creatinine > 3: N18 (59.0/8.0)
gioi_tinh > 1: N18 (134.0/4.0)

Number of Leaves : 9

Size of the tree : 17

Time taken to build model: 0.02 seconds

=== Stratified cross-validation ===

=== Summary ===
Correctly Classified Instances 912 88.8023 %
Incorrectly Classified Instances 115 11.1977 %

=== Detailed Accuracy By Class ===

TP Rate FP Rate Precision Recall F-Measure Class
0.937 0.109 0.93 0.937 0.934 0
0.274 0.003 0.85 0.274 0.415 N17

0.91 0.099 0.821 0.91 0.863 N18

Weighted Avg. 0.888 0.099 0.889 0.888 0.879

=== Confusion Matrix ===

a b c <--classified as
583 0 39 |a=0
16 17 29 |b=N17
28 3 312 |c=N18

Dua vao két qua phan tich, sau khi luot bo cac luat trung lip, ta rat ra duoc bo

luat:
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Luat 1: Néu muc_creatinine <= 1 thi = (két luan) khéng c6 bénh.

Luat 2: Néu muc_creatinine = 2 va muc_thanh_thai <= 3 thi = (két luan) khong
c0 bénh.

Luat 3: Néu muc_creatinine = 2 va muc_thanh_thai > 3 va muc_urea <= 3 thi
= (két luan) N18.

Luat 4: Néu muc_creatinine = 2 va muc_thanh_thai > 3 va muc_urea > 3 thi =
(két luan) N17.

Luat 5: Néu muc_creatinine > 2 va gioi_tinh = 2 thi = (két luan) N18.

Luat 6: Néu muc_creatinine = 3 va gioi_tinh = 1 va muc_tuoi tir 5 dén 7 thi =
(két luan) N17.

Luat 7: Néu muc_creatinine = 3 va gioi_tinh = 1 va muc_tuoi > 7 thi = (két
luan) N18.

Luat 8: Néu muc_creatinine > 3 thi = (két luan) N18.

Dua vao két qua phan tich khi thém thudc tinh gioi_tinh va muc_tuoi so véi
Mau thir nghiém thtr 10 thi ¢ chinh xac ting 1én 88.8023 % so véi 88.3155 %
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Chuwong 4: TRINH BAY, PANH GIA, BAN LUAN CAC KET QUA

4.1 PDanh gia hiéu qua caa thuat toan

Dua vao két qua cia cac mau thir nghiém: MAu thir nghiém th 1a, Mau thir nghiém

thar 1b, Mau thar nghiém thi 1c; ta rat ra duoc két luan:

Bang 4.1. So sanh cac phwong phap hoc may 1

Classified Instances)

Thuat toan J48 CART J48
Ti I€ dir liéu hoc Split 66.0% | split 66.0% train, | 10-fold, Cross-

train, remainder | remainder test validation

test
Do chinh xac (Precision) 0.934 0.934 0.935
Ti 1€ goi lai (recall) 0.946 0.946 0.947
Thaoi gian hoc (training) 0.47 8.91 0.28
S6 luat sinh ra 2 2 2
Ti 1é chinh xac
(Correctly  Classified 94.5712% 94.5712% 94.6519%
Instances)
Ti lé¢ sai (Incorrectly

5.4288% 5.4288% 5.3481%
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Dua vao két qua cua cac mau tha nghiém :Mau thir nghiém thir 9a, Mau thu

nghiém thtr 9b, Mau thir nghiém thir 9¢; ta rat ra duoc két luan:

Bang 4.2. So sanh cac phwong phap hoc may 2

Thuat toan J48 CART J48
Phuong phéap hoc split 66.0% | split 66.0% train, | 10-fold,  cross-
train, remainder | remainder test validation
test
Do chinh xac (Precision) 0.797 0.797 0.828
Ti 1€ goi lai (recall) 0.854 0.854 0.876
Thoi gian hoc (training) 0.02 0.05 0.09
S6 luat sinh ra 4 3 4
Ti 1& chinh xac
(Correctly  Classified
Instances) 85.3868 85.3868 87.6339
Ti 1€ sai (Incorrectly
Classified Instances) 14.6132 14.6132 12.3661

Dua vao 2 bang phan tich thuat toan &p dung d6i voi mau dir liéu can 1am sang

bénh nhan, ta thiy phuong phap cay quyét dinh sir dung thuat toan CART tuy ¢

c4c chi s6 twong tu khi phan tich dix liéu theo bang thuat toan C4.5 (J48) nhung ¢

thoi gian thuc hién thuat toan CART 16n hon thoi gian thuc hién bang thuat toan

C4.5

Dbi véi phuong phap sir dung thuat toan C4.5: néu ta s dung phuong phap

danh gia Hold-out (split 66.0% train, remainder test) so véi phuong phap k-fold

cross validation (v6i k = 10) cho thay hiéu qua hon vé mat thoi gian va ti 16 mau

chinh xac cao hon.

Tir cac phan tich trén cho thay véi bo mau dir lidu két qua chi sé can 1am sang

cua bénh nhan, thi viéc chon thuét toan C4.5 va mé hinh phan 16p bang phuong
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phap k-fold cross validation (véi k = 10) 1a sy lwa chon tét hon phwong phap Hold-

out (split 66.0% train, remainder test).

4.2 Panh gia két qua thir nghiém

Bdng 4.3. Bang phan tich két qua thiec nghiém

Thoi
gian
thuc | Tilé phén
(Ttihr;]e ('(‘:’grf;glg Po chinh | Tile | Luat
TT| Maiu | Tap thuoc tinh ety 1 xac goi lai | sinh
taken | Classified e I
to Instances) (Precision) | (recall) | ra
build (%)
model)
~ (giay)
Mau muc_creatinine
1 ;Z‘;iém 0.28 | 94.6519 % 0.935| 0.947| 2
thir 1c
Mau muc_creatinine,
2 tnhguhiém muc_urea 0.89 | 94.6498 % 0934 | 0946 | 4
thi 2
Mau gioi_tinh,
thu ..
3 | nghigm | Muc-creatinine, | 217 | 94,6519 9% 0.935| 0.947| 2
tha 3 muc_urea
Mau muc_creatinine
thu )
4 | nghiem | Muc_tol, 94.703 % 0.941| 0.947| 7
tht4 | muc_urea 141
Mau gioi_tinh,
thu ..
Tl muc_creatinine,
5 . . 2.33194.7078 % 0942 | 0947 8
tha 5 muc_tuoi,
muc_urea
Mau muc_creatinine,
thu
6 | nghiem ket_qua, 0.28 | 94.6519 % 0.935| 0.947| 2
thur 6 tinh
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Mau gioi_tinh,

thur -
.. | muc_creatinine,
nghiém -
7 |thae7 muc_tuoi, 0.05 | 93.9898 % 0.883 094| 0

muc_urea

Mau gioi_tinh,
thu

nghiém
tha 8 muc_tuoi,

muc_creatinine,
0.09 | 67.8666 % 0.646 | 0.679| 6

muc_urea

4.3 Ban luan két qua
Dua vao két qua Mau thir nghiém thtr 1c, ta rat ra duoc tap luat (tap thi 1) khi
str dung md hinh cay quyét dinh véi thuat toan C4.5 (J48 trong WEKA) cho bang

mau dit lidu phan tich thong tin can 1am sang bénh nhan géom:

e Luat 1: Néu muc_creatinine <= 2 thi = (két luan) khong c6 bénh.

e Luat 2: Néu muc_creatinine > 2 thi = (két luan) N18.

creatinine < 2 creatining >= 3

T

| N18 |

0: khéng phat hign bénh y

MN18: Suy thé&n man

Hinh4.1.  Cay quyét dinh theo tap lut thir 1
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Duya vao cay quyét dinh trén (Hinh 4.1), ta thay cac bénh nhan c6 muc creatinine
> 2 déu c6 két luan c6 bénh ly suy than man (N18). Véi két luan nay tuy c6 phil hop
hop Véi cac phat dd diéu tri chung nhung thong tin con chung chwa danh gia hét duoc
duogc cac yéu té khac anh hudng dén két qua chan doan. Vi vay ta xem xét cac mau
dit liéu khac dé tim ra nhitng yéu cé cau thanh trong viéc chan doan chinh x4c bénh
ly cho bénh nhan.

Xem xét két qua Mau thi nghiém thir 2, ta thay khi c6 su két hop giira viéc phan
tich muc_urea trong mau, viéc hinh thanh céc tap luat c6 thay d6i va cu thé hon, chinh

xac hon khi chan doan. Céc tap luat (tap thir 2) cua Mau thir nghiém tht 2 bao gom:

e Luat 1: Néu muc_creatinine tir 1 dén 2 thi = (két luan) khong c6 bénh.

e Luit 2: Néu muc_creatinine = 2 va muc_urea <= 3 thi = (két luan) khéng c6
bénh.

e Luat 3: Néu muc_creatinine = 2 va muc_urea > 3 thi = (két luan) N18.

e Luit 4: Néu muc_creatinine >= 3 thi = (két luan) N18.

Dua vio tap luat thir 2 ta c6 mo hinh cay quyét dinh thit 2 nhu sau (Hinh 4.2):

creatinine < 2 creatinine »= 3‘11_3_
creatinine =2
[f e |
urea ==3
urea =3 0: khéng phat hién bénh Iy
~, N17: Suy than cdp
. N18 | N18: Suy thdn man

Hinh4.2.  Cay quyét dinh theo tap luat thir 2

Dua trén tap luat vira co, ta thiy cay quyét dinh duoc tao ra c6 su phan tach cu thé

khi muc_creatinine = 2. Cu thé khi & tap dir liéu theo Mau thir nghiém tha 1c
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muc_creatinine = 2 thi két luan khong phat hién bénh Iy nhung véi tap dir liéu co
su tham gia cua thudc tinh muc_urea (Mau thte nghiém thir 2) thi viéc két luan
bénh ly con phu thuoéc vao muc_urea trong mau cua bénh nhan. Qua dé ta cling
thiy cay quyét dinh tha 2 (Hinh 4.2) mang tinh bao trim va tong quat hon cay
quyét dinh the 1 (Hinh 4.1), vi vay ta chon mdu di liéu véi cac thuoc tinh
(muc_creatinine, muc_urea) thi két qua chinh x4c hon va hiéu qua hon.

Tiép tuc xem xét tap luat (tap tht 3) dwoc rat ra tr Mau thir nghiém th 3 ta
thay khi ta xem xét cac thuoc tinh (muc_creatinine, muc_urea, gioi_tinh) trén di
liéu can 1am sang bénh nhan thi tap cac luat dugc tao ra khéng co su khac biét so
véi tap luat thi 1. Vi vay md hinh cay quyét dinh khdng c6 su thay doi so voi Mau

thar nghiém thir 2. Cac luat duoc sinh ra cia Mau thir nghiém thir 3 bao gom:

e Luat 1: Néu muc_creatinine tir 1 dén 2 thi = (két luan) khong c6 bénh.
e Luat 2: Néu muc_creatinine >= 3 thi = (két luan) N18.

Tiép tuc xem xét tap luat (tap thir 4) duoc rat ra tir MAu tha nghiém tht 4 ta
thay khi ta xem xét cac thudc tinh (muc_creatinine, muc_urea, muc_tuoi), mod
hinh chan doan bénh 1y c6 sy phan tach ddi voi truong hop muc_urea > 3 va ta

cling tim thay mai lién quan giita tudi cua bénh nhan véi cac chi s can 1am sang.

e Luat 1: Néu muc_creatinine tir 1 dén 2 thi = (két luan) khong c6 bénh.

e Luat 2: Néu muc_creatinine = 2 va muc_urea <= 3 thi = (két luan) khdng c6
bénh.

e Luat 3: Néu muc_creatinine = 2 va muc_urea > 3 va muc_tuoi = 7 thi = (két
luan) N18.

e Luat 4: Néu muc_creatinine = 2 va muc_urea > 3 va muc_tuoi = 8 thi = (két
luan) N17.

e Luat 5: Néu muc_creatinine = 2 v muc_urea > 3 va muc_tuoi > 8 thi = (két
luan) N18.

e Luit 6: Néu muc_creatinine >= 3 thi = (két luan) N18
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Duya vao tap luat (tap thir 4) ta c6 md hinh cay quyét dinh thir 3 nhu sau (Hinh 4.3):

creatinine < 2 creatinine == 3“1—-1_;‘_:.__
creatinine = 2
[j N8
urea -:A
urea >3

0: khéng phat hién bénh ky
MN17: Suy than cip

MN18: Suy thdn man

tuoitlr = 7 tuoi = 8
tugi <7 tuci = B \
' / N\
@ | Ni8 | N17 | N18

Hinh 4.3. Cay quyét dinh theo tap luat th 4

Qua md hinh cay quyét dinh vira V&, ta ciing thay cay quyét dinh tha 3 (Hinh 4.3)
la sy m& rong cua cay quyét dinh thix 2 (Hinh 4.2), vi vay ta chon mau dit liéu véi céc
thudc tinh (muc_creatinine, muc_urea, muc_tuoi) thi két qua chinh xac hon va hiéu
qua hon mo hinh cdy quyét dinh theo tap luat thir 2.

Tiép tuc xem xét tap luat (tap thar 5) duoc rat ra tir Mau thir nghiém thi 5 ta thay
khi ta xem xét cac thuoc tinh (muc_creatinine, muc_urea, muc_tuoi, gioi_tinh), mo
hinh chan doan bénh Iy theo tap luat ciing su thay do6i va viéc két hop nhiéu thuoc
tinh ctia bénh nhan s& cho ra két qua chan doan tét hon khi xem xét cac mau dir liéu

trude do.

e Luat 1: Néu muc_creatinine tir 1 dén 2 thi = (két luan) khong c6 bénh.

e Luat 2: Néu muc_creatinine = 2 va muc_urea <= 3 thi = (két luan) khdng c6
bénh.

e Luat3: Néumuc_creatinine =2 va muc_urea > 3 v muc_tuoi <= 7 va gioi_tinh

=1 thi = (két luan) khong c6 bénh
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e Luit 4: Néu muc_creatinine = 2 va muc_urea > 3 va muc_tuoi tr 5 dén 7 va
gioi_tinh = 2 thi = (két luan) N18.

e Luit 5: Néu muc_creatinine = 2 v muc_urea > 3 va muc_tuoi = 8 va gioi_tinh
=1 thi = (két luan) N18.

e Luat 6: Néu muc_creatinine = 2 va muc_urea > 3 va muc_tuoi = 8 va gioi_tinh
= 2 thi = (két luan) N17.

e Luat 7: Néu muc_creatinine = 2 va muc_urea > 3 va muc_tuoi > 8 va gioi_tinh
= 2 thi = (két luan) N18.

e Luat 8: Néu muc_creatinine >= 3 thi = (két luan) N18.
Dua vao tap luat (tap thir 5) ta c6 mé hinh cay quyét dinh thi 4 nhu sau (Hinh

4.4):

creatining < 2 creatining == 3

creatinine = 2 | N18 |

urea <=3

urea >3 0: khéng phét hign bénh Iy

MN17: Suy than cip

MN18: Suy th&n man

tuoi =8
tuoi tir 5->7
tuoi <5 ol <8 w
Y . gioi_tinh =2
e hQIUI tinh =2 gioi_tinh = 1% e
gioi_tinh =1 gioi_tinh =
2 N\ /TN \
[n]|ma||ma| N17 | Ni8 |

Hinh 4.4.  Cay quyét dinh theo tap luat thi 5

Qua md hinh cay quyét dinh vira V&, ta ciing thay cay quyét dinh tht 4 (Hinh

4.4) 1a sy mé rong cua cay quyét dinh thir 3 (Hinh 4.3), vi vay ta chon mau dit liu
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Vi céc thudc tinh (muc_creatinine, muc_urea, muc_tuoi, gioi_tinh) thi két qua chinh
xé4c hon va hiéu qua hon mé hinh cay quyét dinh theo tap luat thr 3.

Tiép tuc xem xét tap luat (tap thir 6) duoc rat ra tir Mau thir nghiém thi 6 ta thiy
khi ta xem xét cac thudc tinh (muc_creatinine, muc_thanh_thai) thi tap cac luat duoc
tao ra da duoc bao trum trong tap luat tha 5. Vi vay md hinh cay quyét dinh khéng
cd sy thay doi so véi Mau thir nghiém thir 5. Cac luat dugc sinh ra cua Mau thi

nghiém tha 6 bao gom:

e Luat 1: Néu muc_creatinine tir 1 dén 2 thi = (két luan) khong c6 bénh.

e Luat 2: Néu muc_creatinine >= 3 thi = (két luan) N18.

Do mau dit liéu thir 7 (Mau thir nghiém thi 7) khong rat trich duoc tap luat vi véi
muc creatinine mau = 1 thi khéng phat sinh bénh 1y da phu hop vai cac tap luat trude
d6 va nam trong luat 1 trong tap luat 5 do d6 ta khong xem xét dit liéu trong tap thuoc
nay.

Tiép tuc xem xét tap luat (tap thar 8) dugc rat ra tir Mau thir nghiém thi 8 ta thay
khi ta xem xét cac thugc tinh (gioi_tinh, muc_creatinine, muc_tuoi, muc_urea), trong
d6 muc_creatinine = 2, thi md hinh chan doan bénh ly theo tap luat ciing khdng su
thay ddi vi tap luat thtr 8 duoc sinh ra da duoc tap luat thi 5 bao trim vi vay mé hinh

cay quyét dinh khong co thay doi so vay quyét dinh thir 4 (Hinh 4.4) .

e Luat 1: Néu muc_creatinine = 2 va muc_urea <= 3 thi = (két luan) khdng c6
bénh.

e Luat 2: Néu muc_creatinine = 2 va muc_urea > 3 va muc_tuoi <= 4 = (két
luén) khong c6 bénh.

e Luat 3: Néu muc_creatinine = 2 vd muc_urea > 3 va muc_tuoi tir 5 dén 7 va
gioi_tinh = 2 thi = (két luan) N18.

e Luat 4: Néu muc_creatinine = 2 va muc_urea > 3 va muc_tuoi > 7 va gioi_tinh
=1 thi = (két luan) N18.

e Luat 5: Néu muc_creatinine = 2 va muc_urea > 3 va muc_tuoi = 8 va gioi_tinh
= 2 thi & (két luan) N17.
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e Luat 6: Néu muc_creatinine = 2 va muc_urea > 3 va muc_tuoi > 8 va gioi_tinh
= 2 thi = (két luan) N18.
Vay véi viéc phan tich dir liéu két qua can 1am sang (tap trung vao phan tich cac
chi s6 urea va creatinine) cia bénh nhan, ta rat ra duoc tap luat theo md hinh cay
quyét dinh dung dé hd trg chan doan trong qua trinh kham chira bénh cho bénh

nhan mot cach khoa hoc, nhanh chong va chinh xac.

Tuy nhién dé tim hiéu mdi twong quan giita mirc d6 thanh thai creatinine voi
cac chi sb sinh hoc cua bénh nhan dua vao cdng thic Cockrofl va Gault (Bang
2.2), trong pham vi gidi han cia dé tai khai thac duoc (khoang 1.000 mau dit liéu),
ta can so sanh mod hinh cdy quyét dinh dugc xay dung dua trén tap thudc tinh
(muc_creatinine, muc_thanh_thai) v&i md hinh cdy quyét dinh chi st dung
phuong phap khai thac két qua can 1am sang cua bénh nhan.

Sau khi xem xét tap luat (tap thir 9) duoc rit ra tir Mau thar nghiém thir 9c ta
thay khi ta xem xét cac thudc tinh (muc_creatinine, muc_thanh_thai), ta duoc tap

luat gébm:

e Luit 1: Néu muc_creatinine < 2 thi = (két luan) khong c6 bénh.

e Luat 2: Néu muc_creatinine = 2 va muc_thanh_thai <= 3 thi = (két luan) khong
¢0O bénh.

e Luat 3: Néu muc_creatinine = 2 va muc_thanh_thai > 3 thi = (két luan) N18.

e Luat 4: Néu muc_creatinine > 2 thi = (két luan) N18.
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Duya vao tap luat (tap thir 9) ta c6 md hinh cay quyét dinh thir 5 nhu sau (Hinh 4.5):

creatinine =< 2 creatinine = 2

thanh_thai <=3
thanh_thai > 3 0: khéng phét hign banh Iy
A— MN17: Suy than cip
. N8|

MN18: Suy than man

Hinh 45.  Cay quyét dinh theo tap luat thi 9

Tiép tuc xem xét tap luat (tap thir 10) dwoc rat ra tir Mau thi nghiém thir 10 ta thay
khi ta xem xét cac thugc tinh (muc_creatinine, muc_urea, muc_thanh_thai), thi mé
hinh chan doan bénh ly theo tap luat ciing 6 sy thay d6i theo su anh hudng caa chi

s6 urea, ta duoc tap luat gom:

e Luat 1: Néu muc_creatinine <= 1 thi = (két luan) khong c6 bénh.

e Luat 2: Néu muc_creatinine = 2 va muc_thanh_thai <= 3 thi = (két luan) khéng
¢0O bénh.

e Luat 3: Néu muc_creatinine = 2 va muc_thanh_thai > 3 va muc_urea <= 3 thi
= (két luan) N18.

e Luat 4: Néu muc_creatinine = 2 va muc_thanh_thai > 3 va muc_urea > 3 thi =
(két luan) N17.

e Luit5: Néu muc_creatinine > 2 thi = (két luan) N18.
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Duya vao tap luat (tap thi 10) ta c6 md hinh cay quyét dinh thi 6 nhu sau (Hinh
4.6):

creatinine < 2 creatining = 2
creatinine = 2 | N18 |
thanh_thai <=3
thanh_thai > 3
urea >3 0: khéng phat hién bénh I
urea <=3 \ ;
; N17: Suy théan cdp
| M18 | MN1T M18: Suy théan man

Hinh4.6.  Cay quyét dinh theo tap luat thir 10
Tiép tuc xem xét tap luat (tap thir 11) duoc rat ra tir Mau thir nghiém thi 11 ta
thdy khi ta xem xét cac thudc tinh (gioi_tinh, muc_creatinine, muc_tuoi,
muc_urea, muc_thanh_thai), md hinh chan doan bénh ly theo tap luat ciing su thay
d6i va viéc két hop nhiéu thudc tinh cua bénh nhan s& cho ra két qua chan doan tbt

hon khi xem xét cac mau dit liéu trude d6 (tap luat thir 10) , ta dwoc tap luat gom:

e Luat 1: Néu muc_creatinine <= 1 thi = (két luan) khong c6 bénh.

e Luat 2: Néu muc_creatinine = 2 va muc_thanh_thai <= 3 thi = (két luan) khong
c0O bénh.

e Luat 3: Néu muc_creatinine = 2 va muc_thanh_thai > 3 va muc_urea <= 3 thi
= (két luan) N18.

e Luit 4: Néu muc_creatinine = 2 va muc_thanh_thai > 3 va muc_urea > 3 thi =
(két luan) N17.

e Luit 5: Néu muc_creatinine > 2 va gioi_tinh = 2 thi & (két luan) N18.
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e Luat 6: Néu muc_creatinine = 3 va gioi_tinh = 1 va muc_tuoi tir 5 dén 7 thi =
(két luan) N17.
e Luat 7: Néu muc_creatinine = 3 va gioi_tinh = 1 va muc_tuoi > 7 thi = (két
luan) N18.
e Lu4t 8: Néu muc_creatinine > 3 thi = (két luan) N18.
Duya vao tap luat (tap thir 11) ta c6 md hinh cay quyét dinh thi 7 nhu sau (Hinh
4.7):

crealmlne <2 creatinine = 3
creatining = 2 creatinine = 3 | MN1B |
thanh th& gioi. Iﬁ
thanh_thai = 3 gioi_| hnh 2
| m 8 |
urea =3 tuoi =7 0: khéng phét hidn bénh If
_ tuol tlr 5-=7
ureg <= 3 \ / \, Text N17: Suy thén cép
| N18 N17 N17 | N18 N18: Suy than man

Hinh 4.7. Cay quyét dinh theo tap luat thir 11

Qua viéc phan tich thém chi s6 mic thanh thai creatinine theo cong thic Cockrofl
va Gault (Bang 2.2), ta thiy mé hinh cay quyét dinh duoc xay dung c6 ndi dung trong
d6ng véi md hinh cay quyét dinh khi chi khai thac két qua caa hé thong phan tich chi
s6 can 1am sang cua bénh nhan, md hinh cay quyét dinh khi khai thac thém céc chi sé
sinh hoc cua bénh nhan ciing cho thdy mét s wu diém:

Do sau cua cay quyét dinh tha 7 (Cay quyét dinh theo tap luat thte 11) thap hon
cay quyét dinh thir 4 (Cay quyét dinh theo tap luat thir 5) do d6 thoi gian xur ly thong

tin sé nhanh hon.
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CAc gié trj trén cay quyét dinh thtr 7 (Cay quyét dinh theo tap luat thir 11) cu
thé hon cay quyét dinh thir 4 (Cay quyét dinh theo tap luat thi 5).

Thoi gian dé xay dung quyét dinh thir 7 (Cay quyét dinh theo tap luat thir 11)
ngan hon (chi c6 0.02 gidy) thoi gian xay dung cay quyét dinh tha 4 (Cay quyét
dinh theo tap luat thir 5) (2.33 gidy). Tuy nhién chi s6 ndy chua phan anh ding ban
chat vi sé lwong mau st dung cho cay quyét dinh thir 7 chi bang 1/10 sé mau di
lieu st dung dé xay dung cay quyét dinh tha 4, ddng thoi ti 16 mau duoc phan 16p
dung cua cay quyét dinh thir 7 chi dat 88.8023% so vai ti 16 mau duoc phan 16p
dung cua cdy quyét dinh thir 4 dat 94.7078%; day ciing 1a mot 1y do dé can ¢
nghién ciru sau hon trong viéc khai thac cac théng tin lién quan dén bénh nhan dé
c6 duoc mot két luan chinh xac.

Tuy nhién do trong khudn kho dé tai chua khai thac dugc s6 lugng mau Ién
tuong duong voi s6 lugng mau s dung dé xay dung cay quyét dinh dua trén chi
s6 can 1am sang (Cay quyét dinh theo tap luat thir 5), ¢& c6 mot danh gia hoan
chinh vé nhitng hiéu qua khi xay dung cay quyét dinh dua vao nhiéu thuoc tinh
sinh hoc va can 1am sang ciia bénh nhan, ta can phai c6 mot nghién ctiu sau rong
hon vé loi ich khi khai théc triét dé thong tin bénh nhan va hiéu qua cua cay quyét
dinh trong viéc hd trg va chan doan bénh 1y cho nguai bénh.

Vay voi dit liéu két qua xét nghiém cia bénh nhan nhu dd néu trén viéc sir dung
mo hinh cay quyét dinh véi thuat toan C4.5 va phuong phap danh gia k-fold cross
validation (voi k = 10) 1a dat hiéu qua tét hon. Bdng thoi dwa vao md hinh cay
quyét dinh dugc xay dyng nén cling véi bang phan tich két qua thuc nghiém (Bang
4.3) cho thay viéc chon Cay quyét dinh theo tap luat thir 5 (Hinh 4.4) véi tap cac
thudc tinh can phan tich gdm: muc_creatinine, muc_urea, muc_tuoi, gioi_tinh, 1a
phU hop nhat trong tap cac thudc tinh caia bénh nhan. Vi mé hinh da chon, ta c6

so d6 md ta qua trinh phan tich dix liéu nhu Hinh 4.8.
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4.4 Ung dung xay dwng chwong trinh

Thiét ké mot phan mém nhang (dang .dll) trén nén tang Net dé sir dung két qua
phan tich.

Str dung ngdn ngit P# dé hién thuc cac tap luat da duoc xay dung ¢ trén. (P# 1a
mét thé hién Prolog duoc thiét ké dé sir dung voi .NET Framework cua Microsoft.
Dic biét né dich Prolog vao ma ngudn C#, cho phép lién két voi C# dé tao thanh
ng6n ngt khac trong .NET)

Nhing P# (Psharp.dll) vao phan mém dé phan tich dix liéu két qua xét nghiém
cua bénh nhan tu dong theo md hinh cay quyét dinh di xay dung duoc. Noi dung
thuat toan xir ly thong tin trén prolog theo mé hinh ciy quyét dinh da xay dung

duoc thé hién nhu sau :

compXY(IN, X, Y, KQ) :- IN>=X, IN=<Y -> KQ = true; KQ = false.
compX(IN, X, KQ) :- IN =X -> KQ = true; KQ = false.

genderl(GT, KQ) :- compX(GT, 1, Y1), Y1 = true -> KQ = false; KQ ='N18".
gender2(GT, KQ) :- compX(GT, 1, Y1), Y1 = true -> KQ = 'N18"; KQ = 'N17".

age8(TU, GT, KQ) :- compX(TU, 8, Y1), Y1 = true -> gender2(GT, KQ);
genderl(GT, KQ).

age7(TU, GT, KQ) :- compXY(TU, 5, 7, Y1), Y1 = true -> genderl(GT, KQ);
age8(TU, GT, KQ).

ure4(TU, GT, KQ) :- compXY(TU, 0, 4, Y1), Y1 = true -> KQ = false; age7(TU,
GT, KQ).

ure3(UR, TU, GT, KQ) :- compXY(UR, 0, 3, Y1), Y1 = true -> KQ = false;
ure4(TU, GT, KQ).
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creatinine2(CR, UR, TU, GT, KQ) :- compX(CR, 2, Y1), Y1 = true -> ure3(UR,
TU, GT, KQ); KQ ='N18".

creatinine(CR, UR, TU, GT, KQ) :- compXY(CR, 0, 1, Y1), Y1 = true -> KQ =
false; creatinine2(CR, UR, TU, GT, KQ).

input(CR, UR, TU, GT, KQ) :- creatinine(CR, UR, TU, GT, KQ).
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Chuwong 5: KET LUAN
Noi dung luan van véi muc dich nghién cau, phan tich céc chi sé két qua can
lam sang cua bénh an noi khoa nham tim ra phuong phap chan doan bénh 1y nhanh

chong va hiéu qua. Mot sb két qua da dat duoc:

5.1 Veéndi dung

V& co ban, noi dung cua luan vian da dap ung dugce nhu danh gia, khai thac s6
liéu va tng dung hoc may (data mining) dé dap tng nhu cau trong hoat dong kham
chira bénh.

Noi dung két qua phan tich dix liéu theo mé hinh cay quyét dinh st dung thuat
toan C4.5 phu hop véi phat d6 chan doan va diéu tri bénh cho bénh nhan c6 bénh
ly than noi khoa.

Ung dung két qua phan tich dé xay dung dugc phan mém tich hop (module
nhing dang .dll) dé dua vao st dung trén hé théng phan mém quan ly bénh vién.

Nghién ctru da gop phan xay dung nén mot phuong thirc chan doan bénh khdng
chi duya trén cac két qua can 1am sang ma con két hop gitra cac yéu té (thudc tinh)
khac ctia ngudi bénh dé hd trg chan doan. Pong thoi day ciing 1a mot phuong phap
du trén co s& ly luan khoa hoc, dam bao tinh diing dan trong khi danh gia bénh ly
ctia ngudi bénh, gitp bac si nhanh chong dwa ra quyét dinh diéu tri, tranh bo xot
nhitng thong tin lién quan dén bénh ly ciia bénh nhan nhung chua duoc khai thac

triét dé trong qua trinh tham kham bénh.

5.2 Veé xay dung chwong trinh

Xay dyung duoc phan mém nhdng (module) tich hop véi hé théng quan Iy bénh
vién dé phan tich két qua xét nghiém sinh hoa va ty dong dua ra goi y diéu tri cho
bac si tham khao khi tham kham bénh cho bénh nhan.

Str dung ngén ngit Prolog két hop vai C# dé tang hiéu nang xir ly thdng tin trong

phan mém.
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5.3 Veé &p dung thuc té

Sau khi tng dung thuc té md hinh cay quyét dinh vao qua trinh kham chita bénh
dé hd tro cac bac si trong viéc phan tich két qua can 1am sang caa bénh nhan (lién
quan dén chi s6 creatinine va urea trong xét nghiém sinh héa mau) da dat duoc mot
s6 hiéu qua (kém theo phuy luc 1):

Thoi gian xac dinh bénh 1y nhanh hon khi phan tich bénh ly bing phuong phap
truyén thong.

Tu dong két hop cac thudc tinh cua ngudi bénh dé phan tich tranh tinh trang thiéu
X6t chan doan do khong du diéu kién khai thac thdng tin khi kham bénh.

HG tro bac si ra quyét dinh diéu tri nhanh chéng va c6 khoa hoc (dua trén phét do

diéu tri)

5.4 Veé két qua méi thwc hién dwoc

Bude dau, trén co s¢ nghién ciu cua luan van, viéc &p dung cay quyét dinh da
mang lai hiéu qua trong viéc chan doan va hd tro goi y diéu tri cho bac si trong qua
trinh kham chita bénh. Tuy nhién dé két qua ung dung cay quyét dinh trong hd tro
chan doan va diéu tri duoc tot hon can c6 thoi gian nghién cau mé rong va di sau vao
nghién citu cac bénh 1y khac dac biét la cac bénh Iy két hop dé dua ra phuong phap

chan doan tot hon, nhanh chéng hon.

5.5 Mot s6 van dé con ton tai

e Chua phan tich dugc céc chi s6 can 1am sang két hop dé danh gia bénh 1y cia
bénh nhan toan dién hon.

e Cac thong tin vé nguoi bénh can duoc khai thac day du hon nhim khai thac t6i
da hé théng phan tich dir liéu, ting cuwong kha ning quyét dinh ctia hé théng hd
tro chan doan bénh.

e Can xdy dung chuong trinh tu dong phén tich dir liéu bénh nhan dinh ky va
chuyén sang ngon ngir Prolog tir tir két qua phan tich cia WEKA dé cap nhat
c4c tap luat trude d6 nham cung cb két qua hoc may va ting kha ning chan doan

chinh xac.
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Chuong 6: KIEN NGHI NHUNG NGHIEN CUU TIEP THEO

Trén co s& nhitng dat duoc khi tng dung phan mém vao hd tro qua trinh kham
chira bénh, chuong trinh s& tién t&i phat trién cac chie nang méi nham hd tro ngudi
ding thuan loi va nhanh chéng hon nita trong viéc sir dung va dong thoi tng dung

cac cong nghé méi dé hd tro ting tinh hiéu qua caa phan mém nhu:

e Mo rong phan tich cac chi s6 xét nghiém khac dé phat hién nhiéu bénh 1y khac
nhau.

e Phan tich nhiéu chi s6 xét nghiém dong thoi, cac chi sb xét nghiém phuc tap
nham dwa ra huéng hd trg danh gia sat véi thue té chan doan.

e So sanh, phan tich, danh gia cac chi s6 ciia xét nghiém ctia ngudi bénh trong
qua trinh theo d&i va diéu tri dé canh bao.

e Sir dung hinh anh siéu 4m dé nang cao d6 chinh xac chan doan.

e Ting cuong khai thac cac thong tin khac lién quan dén bénh nhan dé ting do
chinh xac trong qua trinh phan tich dir lidu va dua ra két luan day du. .., Bo sung
phan tich nhiéu chi s6 can 1am sang trén cing mot bénh nhan dé c6 co so két

luan chan doan day du cac bénh 1y khi kham chita bénh cho bénh nhan.
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DEMO CHUONG TRINH SU DUNG PHAN MEM NHUNG
PE PHAN TiCH DU LIEU BENH NHAN

1. Phan tich két qua tir phan mém WEKA
Qui trinh phan mém nhdng phan tich di liéu tir két qua phan tich caa WEKA thanh

cac tap luat Prolog gom:

e Budc 1) sir dung két qua phan tich tir chwong trinh WEKA

Loc Digu Kign

muc urea <= 1

| muc creatinine <= 1: 0.0 (115346.0/1316.0) B1. Chen File B2. Loc Digu Kign Rit gon B3. Tzo Function B4. Prolog Func Ghi Fie
| muc_creatinine > 1

| | muc_creatinine <= 2: 0.0 (12723.0/3752

| | muc_creatinine > 2: N1 (1748.0/130.0)

muc_urea ¥ 1

| muc_creatinine <= 2

| “muc_creatinine <= 1: 0.0 (1454.0/225.0

muc_creatinine > 1

| “muc_urea <= 3: 0.0 (4297.0/1671.0)

muc_urea » 3

| muc_tuoi <= 7

| “gici_timh <= 1: 0.0 (158.0

|  gioi tinh » 1

|| muc_tuei <= 4: 0.0 (12

1 |  muc_tuoi > 4: N18 (101

muc_tuoi > 7

| gioi_timh <= 1: N18 (53.0/

| gioi_timh > 1
] |  muc_tuoi <= 8: N17T (35
I 1 | muc_tuei > 8: NIE (8.0
uc_creatinine > 2: N18 (8823.0/405.0)

]
]
]
]
]
]
]
]
]
]
]
]
I
m

Hinh Demo 1. Qua trinh phén tich két qua cia WEKA

e Budc 2) chuyén d6i thanh tap cac diéu kién

Loc Bizu Kign

muc_urea <= 1

| “mue creatinine <= 1: 0.0 {115346.0/1316.0) B1. Chon File B2. Loc Biéu Kign Rit gon B3. Tao Function B4 Prolog Func Ghi File

| mac_creatinine > 1 ~ s . muc_creatinine <= 1 And muc urea <= 1 12 0.0 ~
I 1 mae_cxeatinine <= 2: 0.0 (%:3.0/3‘59 muc_creatinine = 2 And muc_urea <= 1 13 0.0

| | muc creatinine > 2: N1 (1748.0/130.0) |poc creacinine > 2 And muoc_urea <= 1 1a W18

mac_urea > 1 muc_creatinine <= 1 And muc urea > 1 14 0.0

|  muc_creatinine <= 2
| muc_creatinine <= 1: 0.0 (1454.0/225.0
muc_creatinine > 1

| muc_urea <= 3: 0.0 (4297.0/1671.0)
muc_urea > 3

| muc_tuoi <= 7

| I gioi tinmh <= 1: 0.0 (159.0
I | gioi_tinh > 1

I | | muc tuol <= 4: 0.0 (14
I | | muc tuoi > 4: N18 (101
|
|
|
|

muc_creatinine
muc_creatinine

WA

2 and muc_urea > 1 And muc_urea <= 3 1a 0.0
2 nd muc_urea > 3 And muc_tuni <= 7 And gioi_tinh <= 1 1& 0.0

< >

muc_tuoi > 7

| gioi_timh <= 1: N18 (53.0/

| gioi tinh > 1

I 1 muc_tuoi <= £: N17 (35
I | | muc tuoi > 8: N18 (8.0
uc_creatinine > 2: N18 (8823.0/405.0)

I
I
I
I
I
I
I
I
I
I
I
I
I
m

Hinh Demo 2. Qua trinh phén tich két qua cia WEKA



e Budc 3) Rut gon cac diéu kién

Loc Bigu Kign

muc_urea <= 1

| muc_creatinine <= 1: 0.0 (115346.0/1316.0) B1. Chon File 82, Loc Bigu Kign Rt gon B3. Tao Function B4. Prolog Func Gini File

| muc creacinine > 1 muc_creatinine <= 1 And muc_urea <= 1 1& 0.0 ~
I | muc_creatinime <= 2: 0.0 [12723.0/375% | .0 creatinine <= 1 And muc urea > 1 1a

| | muc_creatinine > 2: N18 (1748.0/130.0) e 2 And muc Drea <= 1 1a

mac_urea > 1 2 And muc_urea > 1 Bnd 3 1a 0.0

| muc_ereatinine <= 2 2 And muc_urea > 3 Bnd 4 And gioi_tinh > 1 1a 0.0

: : ﬁjz_z::ﬂ:i:: §=11: 0.0 (1454.0/225.0 ;0 creatinine = 2 And muc_urea > 3 And muc_tuoi <= 7 And gioi tinh <= 1 1& 0.0

I | | muc_urea <= 3: 0.0 (4297.0/1671.0) |, o v
] ] | muc_urea > 3

I 1 1 | muc tuei <=7 mue_creatinine 0.9 -
| | | | | 7;_-101_‘-,1-1;1 <= 0.0 (159.0 muc_creatinine muc_urea <= 1 1li 0.0 e

I 1 1 1 | ogioi mimn > 1 mue_creatinine muc_urea > 1 And muc_urea 3 1a 0.0

1 1 ] ] 1 1 muc tuei <= 4: D.0 (14 |Wuc_creat ne muc_urea > 3 And muc_tuoi 4 tinh > 1 1la 0.0

I 1 1 1 1| | omucecuoi > 4: N3 (101 |muc_creatinine mic_urea > 3 And muc_tuoi 7 And gioi_tinh <= 1 14 0.0

I 1 1 1 mue tuei > 7 mue_creatinine muc_urea > 3 And muc_tuoi And gioi_tinh > 1 1a N17

| | | | | 7;_’101 tinh <= Nig (53.0/ muc_urea > 3 And muc_tuoi And muc_tuoi <= 7 And gioi_ti

I 1 1 1 | ogioitinh > 1 muc_urea > 3 And muc_tuoi > 7 And gioi_tinh <= 1 1i Ni8

1 1 ] I 1 | muc_tuoi <= 8: N1T (35 | )

I I I 1 | | omuc_tuoi > 8: N1&8 (8.0

| muc creatinine > 2: N18 (8823.0/405.0)

< >

Hinh Demo 3. Qua trinh phén tich két qua cia WEKA

e Budc 4) chuyén d6i thanh cac ciu 1énh theo ct phap Prolog dé thu vién P# st

dung.

Loc Digu Kién

muc urea <= 1

| muc_creatinine <= 1: 0.0 (115346.0/1316.0} Bl (2 SEELTLT Rt gon B3. Tao Function Ghi Fiie

| muc_creatinine > 1 muc_creatinine <= 1 End muc_urea <= 1 1i 0.0 ~
I | muc creatinine <= 2: 0.0 [13723.0/3759 | " crcacinine <= 1 And muc_urea > 1 14 0.0

| | muc_creatinine > 2: N18 (1748.0/130.0) HJC_CIEEti, ne = 2 And muc :IEE =1 14 0.0

moe_urea > 1 - muc_creatinine — 2 And mac urea > 1 And muc urea <= 3 1& 0.0

| muc_creatinine <= 2 muc_ereat e = 2 And muc_urea > 3 And muc_tuoi <= 4 And gioi_timh > 1 1& 0.0

: : gj:’ii:ti:ﬂ: izll: 0.0 (1454.0/225.0 muc_creatinine = 2 And muc_urea > 3 And muc_tuoi <= 7 And gioi_tinh <= 1 1 0.0

] | ] muc_urea <= 3: 0.0 (4297.0/1671.0) < > v
| | | muc_urea > 3 -

| I | | Tmuc tuei <= 7 muc_creati <=1 14 0.0 o
1 I 1 ] | Tgioi tinn <= 1: 0.0 (159.0 |muc_creatinine = 2 And muc_urea <= 1 13 0.0

| | | | | giuiitinh > 1 muc_creatir 2 And muc urea > 1 And muc urea <= 3 1& 0.0

| 1 1 1 1 ] ;'JC tuoi <= 4: 0.0 (14 muc_creatinine = 2 And muc_urea > 3 And muc_tuoi <= 4 And gioi_tinh > 1 14 0.0

| | | 1 | 1 I\"JC_t.Jﬂi > 4: N18 (101 muc_creatinir 2 And muc urea > 3 And muc tuol <= 7 And giol_tinh <= 1 1a 0.0

| | | | muc tuoi > 7 muc_creatinine 2 And muc urea > 3 And muc tuei = 8 And giei timh > 1 1a N17

| | | | | 7giui tinh <= 1: N18 (53.0/ muc_creatir 2 And muc_urea > 3 And muc_tuoi > 4 And muc_tuoi <= 7 And gioi_ti

| | | | | gici_::mh > 1 muc_creatinine = 2 And muc_urea > 3 And muc_tuoi > 7 And gioi_tinh <=1 14 Nis

I 1 I I 1 | mucctuoi <= 8: N17 (35 |, s

1 | | | | | muc_tuol > 8: N18 (8.0

| m

uc_creatinine > 2: N18 (8823.0/405.0)

lon(IN, X, KQ) = IN > X -> KQ =true; KQ =false.
input(CR, UR, TU. GT, KQ) - funcOiCR. UR, TU, GT. KQJ.

~
funcOICR, UR, TU, GT, KQ) :- nho_bang(CR.1,YD), YD =true -> KQ =", func1{CR, UR, TU, GT, KQ) e
func1{CR. UR. TU. GT. KQ) :- bang(CR.2,Y0). YO =true, nho_bang(UR,1.Y1). Y1 =true -> KQ =" func2(CR, UR, TU, GT. KQ}

func2(CR, UR. TU. GT. KQ) - bang({CR.2.Y0), YO =true, lon(UR.1.Y1), e. nho_bang(UR.3.Y2), Y2 =true -> KQ = " func3{CR. UR. "
func3(CR, UR, TU. GT, KQ) - bang(CR.2.Y0), YO =true, lon(UR.3.Y1), Y1 e, nho_bang(TU 4.Y2), Y2 =true, lon(GT.1.Y3), Y3 =true ->
func4{CR. UR. TU. GT. KQ} :- bang(CR.2.Y0). YO =true, lon{UR.3,Y1), Y1 e, nho_bang(TU.7.Y2), Y2 =true, nho_bang(GT.1.Y3), Y3 =
funcB{CR, UR, TU, GT, KQ) :- bang(CR.2,Y0), YO =true, lon(UR,3,Y1), Y1 e, bang(Tl,8,Y2), Y2 =true, lon(GT,1,Y3), Y3 = true > KQ =
func6(CR, UR, TU, GT, KQ) - bang(CR.2,Y0), YO =true, lon(UR.3,Y1), Y1 e, lon(TU.4,Y2), Y2 =true, nho_bang(TU,7.Y3), Y3 =true, lo
func7(CR, UR, TU. GT, KQ) - bang(CR.2.Y0), YO =true, lon(UR.3,Y1), Y1 =true, lon(TU.7.Y2), Y2 =true, nho_bang{GT 1.Y3), Y3 =true ->
funcB(CR, UR, TU. GT, KQ) :- bang(CR.2,Y0), YO =true, lon(UR.3,¥1), ¥1 =true, lon(TU,8 ¥2), Y2 =true. lon({GT,1,¥3), Y3 =true > KQ =1
func3(CR, UR, TU, GT, KQ) -1on{CR.2 YT), Y0 =true -> KQ = N18: KQ ="~

< > < >

Hinh Demo 4. Qua trinh phan tich két qua cia WEKA



2. Cac buéc xay dung chwong trinh nhing (module tich hgp):

Budc 1) Tich hop thu vién Psharp.dll.

Budc 2) Xay dung tap tin Prolog chira céc tap luat duoc xay dung tr WEKA
Bude 3) Thiét két giao dién str dung (Windows Application Form) ctia
Visual Studio.

Giao dién chuong trinh duoc thé hién nhu sau:

o5 Demo = B

muc_creatinine MUC_Urea MLC_tuoi gioi_tinh
| | ﬂ Tao ngau nhién Kigm Tra

Hinh Demo 5. Giao dién



3. Demo két qua phén tich dir liéu bénh nhan. o ’
Chuong trinh demo cho phép tao ngau nhién cac gia tri dé kiém tra két qua phén

tich dir liéu caa chuong trinh.
Véi két qua thir nghiém nhu céc hinh bén dudi, cac chi sb s& dugc tién xir Iy va
dua thanh dir liéu dau vao (input) dé chuong trinh phén tich, tra két qua va dé xuat

cac hudng diéu tri.

ol Demo = =

Hudng Bligu Tri

Loc mau nhan tao.
Thude de nghi sir dung: Ervthropoietin

muc_creatinine muc_urea muc_tuci gioi_tinh
|695 312 71 |Nam -] Taongdunhién |  iGémTra
Hinh Demo 6. K&t qua thir nghiém
o] Demo - b

Khong c6 két ludn diéu tri

miuc_creatinine MUC_urea muc_tuai gioi_tinh
169 (8.0 67 Nam | Taongfunhien | KigmTra

Hinh Demo 7. Két qua thir nghiém



ol Demo = B

Hudng Bigu Tri
+ An it dam hon binh thirong.
+ Diéu chinh hll_}’é’t ap: Aldomet 250mg x 2-4
vién/24h, cé thé dimg Propranolol, Nifedipin. .
+ An nhat néu cé phi va cao huyét 4p.
+ Lo tiéu nén cd phii va tang huyét ap.
Thudc d& nghi sir dung: Furosemid’ Nifedipin, ...

muc_creatining muc_urea muc_tuoi gioi_tinh
[125 (143 [72 NG <] Teongdunhien |  KigmTra

Hinh Demo 8. Két qua thir nghiém

as! Demo = B

Hudng Bigu Tri

+ Ché db an la bién phap chi dao d¢ han ché mé
man ting, protid = 0, 5kg/24h, dam bao vitamin, ting
cam bang bét it dam. Dam bao cdc acid amin bang
trieng, sika trong thitc dn. O cudi giai doan III chi nén
cho véi mét ngwdi séng: 20g protid dam bao 1800 -
2000 calo/24h.

+ Muéi: in nhat khi ¢6 phi, cao hu}'ét_ ap.

+ Nirde: chi udng bang hrong mrdc tifu 24h.

+ Kali: giai doan déu thwémg chéng ting kali mau, &
cudi giai doan III cé thé ting kali mén nén han ché
céc rau qua va thirc &n c6 nhifu kali

+ Calci: cho vitamin D va calci khi cé calci mau giam.
+ Kiém: cho khi cé toan méu.

+ Tro tim: khéng ding kéo dai, giam liéu hrong khi
co suy than néng. )

+ Chéng thifu mau- 6 thé truyén man, khéi hdng
chn, cho vién sét, Ervthropoietin.

Thudc & nghi sir dung: Furosemid/ Nifedipin/ Calci
gluconat’ Erythropoietin/ Vitamin D), __.

muc_creatining MUC_urea muc_tuoi gioi_tinh
334 [86.1 (87 Nam | Teongfunhién |  KigmTra

Hinh Demo 9. Két qua thir nghiém



Demo = B

Hudng Bigu Tri

Thudc & nghi str dung: Amlodipin/ Bromhexin/ Calci
ghiconat’ Captopril’ Cefepim* hodc Ceftazidim hodc
Ciprofloxacin / Drotaverin clohydrat’ Enoxaparin
(natri)/ Furosemid’ Glyceryl trinitrat

muc_tuoi gioi_tinh
Kigm Tra

muc_creatining muc_urea |
164 33 |83 [N | _Taonghu nhin |

Hinh Demo 10. Két qua thir nghiém



