TAP CHf KHOA HQC DAI HQC VAN LANG Ha DPdng Hung

SU DUNG PHAN MEM MS EXCEL DU BAO THONG TIN
THEO PHAN LOP NAIVE BAYES

USING MS EXCEL TO FORECAST INFORMATION
ACCORDING TO NAIVE BAYES CLASSIFICATION

HA PONG HUNG®

TOM TAT: Du bdo thong tin co vai tro quan trong trong viéc hoach dinh cua tat ca cdc linh vuc
nganh nghé. Viéc dw bao thong tin chinh xac sé dem lai nhiéu loi ich cho cdc cd nhan va t6 chire.
Pé dy bdo, chling ta c6 thé sir dung cdc phan mém chuyén dung véi cac chi phi vé ban quyén va
dao tao. Vin dé dit ra la tim mét gidi phap dp dung cong cu thong dung dé dir bdo théng tin. Bai
Viét nay dé xudt gidi phdp dp dung phan mém MS Excel, mot phan mém rat phé bién va dé sir dung,
dé khai thdc dit liéu, dw bdo théng tin theo phdn 16p Naive Bayes. Két qua thir nghiém véi div lidu
cho thd'y.' ching ta co thé dy bdo duwoc thong tin dwa vao sw phdn lop dir liéu; Dir liéu hudn luyén
dege bo sung mét cach dé dang bang cach nhdp thém vao tdp tin MS Excel; Céc cong thire da viét sé
tw déng cdp nhdt két quad khi ¢é bat ky sw thay doi ndo cua tdp hudn luyén lam ting dé tin cdy ciia
thong tin du bao.

Tir khoa: dy bdo; phdn lop; khai thac dir liéu, Naive Bayes.

ABSTRACT: Information forecasting plays an important role in industry planning. Accurate
forecasted information will bring many benefits to individuals and organizations. Specialized
software can be used with beneficial licensing and training costs. The problem is to find a solution
applying popular tools to forecast information. This paper proposes applying MS Excel, a very
popular and easy-to-use software in mining data and forecasting information according to the
Naive Bayes classification. Experimental results with data show that: Forecast information is
produced based on data classification; The training data can be easily added by appending into the
MS Excel file; That written formulas automatically update the results in any change in the training
set increases forecasted information reliability.

Key words: forecasting; classification; data mining; Naive Bayes.

1. PAT VAN BPE cong tén rat nhiéu cong sic, xir Iy cham, dé sai
Ngay nay, dit li€u 1a hat nhan cia moi hoat ~ va khong phu hop véi xtr 1y dit liéu 16n. Cac
dong trong cac linh vuc nganh nghé, tir dit liéu  phuong phap ty dong nhanh chéng, chinh xac,
chiing ta co thé c6 duogc cac thong tin hiru ich.  hiéu qua voi xu 1y dir lidu 16n.
Tuy nhién, 1am sao dé chuyén tir cac dir liéu d6 Mot nghién ctru cta Fatimetou Zahra
thanh cac thong tin hitu ich phuc vu con ngudi ~ Mohamed Mahmoud da két luan rang: “Tht
la mot vin dé di dang va s& tiép tuc dugc  vdy, phdn tich dw bdo la hé thong da duwoc
nghién ctru. X 1y dit liéu c6 nhiéu phuong  trong cdc nganh nghé khdc nhau cho cdc muc
phap gém cac phuong phéap thu cong va cac  dich khdc nhau, mét sé thu dwoc két qua mong
phuong phap ty dong. Cac phuong phap tht  mudn va sé khac thi khong. Trong khi hdu hét
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cdc nghién ciru tdp trung vdo viéc phdt trién va
tao ra cic mé hinh. Nhung diéu ndy cé di
khéng? ”[3]. Cau hoi trong két luan cho ching
ta ¥ tuong can c6 thém nhimng nghién ctru mang
tinh chét thuc nghi¢ém tng dung vé du béo
thong tin nhu bai viét nay.

Trong mgt nghién ctru ciia Vaibhav Kumar
va M. L. Garg da két luan: “duwa trén cdc tham
6 dau vao, dau ra hay twong lai cia bat ky gid
tri nao 6 thé dwoc du dodn ”[4]. Vi vay, dé du
bao thong tin, ching ta cin mot luong cac dit
liéu dau vao 1am co s& cho du béo.

Hién nay, trén thé giéi di c6 cac phan
mém chuyén dung hay nhiing tinh ning thém
vao (Plug-in) vao MS Excel dé du bao thong
tin. Tuy nhién, viéc st dung chung doi hoi
nhiéu vé chi phi ban quyén va chi phi dao tao.

Chang ta c6 mot tap cac dong dir liéu,
trong d6 mdi dong dir liéu bao gdm cac thudc
tinh diéu kién va mot thudc tinh két qua. Tap
dr liéu nay duoc goi la tap dir li€u huin luyén
(tap hoc). Vay, khi ching ta c6 thém nhiing
dong dit liéu mdi da xac dinh duoc cac gia tri ¢
cac thudc tinh diéu kién thi thudc tinh két qua
duoc du bao s& co két qua nhu thé nao?

Phuong phéap phén 16p Naive Bayes duogc
sit dung dé giai quyét van d& nay. Tuy nhién,
khi thyuc hién tha cong, tap dit liéu 16n s& tén
rat nhiéu thoi gian, cong sirc va dé sai sot. Moi
khi co bién dong vé dir liéu trong tap huin
luyén thi phai lam lai tir ddu. Néu dung phin
mém Excel, ching ta chi can viét cac ham thyc
thi trén tap dir liéu huan luyén s& cho ra két qua
du bao tic thi, khong sai sot; Hodc, khi co bién
dong trong tap dit liéu huan luyén, Excel s& lap
tirc cdp nhat, cho két qua du bao tot nhat. Pic
biét, phﬁn mém Excel rat phé bién, linh hoat
ty bién va dé sir dung. Bai viét nay s& trinh
bay cach dung phian mém Excel dé du bao
thong tin theo phan 16p Naive Bayes.

2. NOQI DUNG

Naive Bayes 1a mot ki thuat dé xay dung

bd phan 16p: Gan nhan 16p cho cac truong hop
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van dé, trong d6 cac nhin 16p duogc rat ra tir
mot sd tdp hitu han cua cac gia tri thudc tinh
Kkét qua. Mot loi thé cua Native Bayes 1a chi
can mot lugng nho dir lidu hudn luyén dé tinh
cac tham sb can thiét cho viéc phan 16p.

Cho Vi, Vo,..., Vi 1a phan hoach khong
gian mau V, moi V; la mot 16p. Khong gian cac
thé hién X gdom céc thé hién dugc mé ta boi tap
thude tinh Aj, Ao,..., An. Khong gian céc thé
hién X 1a tap hoc. Khi c¢6 thé hién méi véi gia
trj <ai, @z,..., a>, bd phdn 16p s& xuit gid tri
ham phan 16p f(x) 1 mdt trong cac Vi.

Tiép can Bayes ldy gi4 tri co xac suét cao
nhét Viae cho thé hién méi. Chit MAP viét tat
cua cum tir Maximum A Posterior.

Vvap = maxP(vj)P(al, Az, v, n, V)

Trong cong thic trén c6 hai s6 hang can
quan tdm I1a P(vj) va P(a, a, ..., an). Ta tinh P(v;)
bang cach dém sb lan xuat hién cua gia tri dich v;
trong tap hoc. Bé tinh P(ay, ay,..., a) ta gia thiét
ban dau cac thudc tinh 1a doc 1ap nhau. N6i cach
khéc, xac suat cua mot thé hién quan sat dugc <
a1, a,..., an > trén mdi 16p v; la tich cac kha ning
cua tirng thugc tinh riéng biét trén v;.

P(ay, az, ..., an|vj) = niP(ailvj)
Do vay, cong thirc duoc viét lai la:
Vuw = maxP(v) | | Peailvy)
Véi NB la viét tit ciia cum tir Naive Bayes™[1]
2.1. Dix liéu huén luyén
Gia str chung ta co tap dir liéu goi 1a tap dir
liéu huan luyén bao gém cic thudc tinh didu
kién: Tudi (Gia, Tré, Trung nién), Thu nhap
(Cao, Thap, Trung binh), Sinh vién (Khong,
Phai), Hang tin dung (Binh thudng, Tot); thudc
tinh két qua: Mua may tinh (C6, Khong).
2.2. Ap dung phuong phap phén 16p Naive Bayes
Udc lugng P(v)) v6i vi = “CoO”, vp =
“Khong”, va P(a; | vj). Ta thu dugc P(vj):
P(v1) = P(Mua may tinh = C6) = 6/10
P(v2) = P(Mua may tinh = Khéng) = 4/10
Va
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Bang 1. Tap dit liéu huan luyén

Tubi Thu nhap Sinh vién Hang tin dung Mua may tinh
Trung nién Cao Khéng Binh thuong Khoéng
Tré Cao Khéng Tot Khéng
Trung nién Cao Khoéng Binh thuong Co
Gia Trung binh Khéng Binh thuong Co
Gia Thap Phai Binh thuong Co
Gia Thap Phai Tt Khong
Trung nién Thap Phai Tot Co
Tré Trung binh Khéng Binh thuong Khoéng
Tré Thép Phai Binh thuong Cé
Gia Trung binh Phai Binh thuong Co

Nguon: Dich tir [2]
Du doan cho dir liéu moi:
Bang 2. Dir liéu dy bao

Tudi Thu nhap Sinh vién Hang tin dung Mua may tinh
Trung nién Trung binh Phai Binh thuong ?
Nguén: Dich tir [2]
Bang 3. X4c suat theo thudc tinh va phan 16p
Tudi
P(Tudi = Gia | Mua may tinh = C6) 3/6 | P(Tudi = Gia | Mua may tinh = Khong) 1/4
P(Tudi = Tré | Mua may tinh = C6) 1/6 | P(Tubi= Tré | Mua may tinh = Khong) 2/4
P(Tu6i = Trung nién | Mua may tinh = C6) 2/6 | P(Tudi = Trung nién | Mua may tinh = Khong) 1/4
Thu nhép
P(Thu nhép = Cao | Mua may tinh = C0) 1/6 | P(Thu nhap = Cao | Mua may tinh = Khong) 2/4
P(Thu nhdp = Théap | Mua may tinh = Cd) 3/6 | P(Thu nhap = Thap | Mua may tinh = Khong) 1/4
P(Thu nhép = Trung binh | Mua may tinh = C6) 2/6 | P(Thu nhap = Trung binh | Mua may tinh = Khong) 1/4
Sinh vién
P(Sinh vién = Khong | Mua may tinh = C0) 2/6 | P(Sinh vién = Khéng | Mua may tinh = Khéng) 3/4
P(Sinh vién = Phai | Mua may tinh = C6) 4/6 | P(Sinh vién = Phai | Mua mdy tinh = Khong) 1/4
Hang tin dung
P(Hang tin dung = Binh thuong | Muamay tinh=C6) | 5/6 | P(Hang tin dung= Binh thuong | Mua may tinh =Khong) | 2/4
P(Hang tin dung = To6t | Mua may tinh = C9) 1/6 | P(Hang tin dung = T6t | Mua may tinh = Khong) 2/4
Phan lop: Trong cich xac dinh x4c suit trén, ta hoan

X ™ = (Tudi = Trung nién, Thunhdp=Trung  toan c6 thé tinh duwoc biang cach nhim dém vi tép

binh, Sinh vién = Phai, Tin nhi¢ém = Binh thuong)
Ta can tinh:
P(Mua may tinh = C6) P(X™" | Mua may tinh=C0)
=6/10 * 2/6 * 2/6 * 4/6 * 5/6 = 0.037
P(Mua may tinh = Khong) P(X™" | Mua may
tinh = Khéng ) = 4/10 * 1/4 * 1/4* 1/4* 2/4 = 0.003
Vay X™ = (Tuéi = Trung nién, Thu nhdp =
Trung binh, Sinh vién = Phdi, Tin nhiém = Binh
thuong) thuoc phan l6p Mua may tinh = Co.
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dir liéu hudn luyén c6 sd lugng dong dir liéu it.
Trong suy luan Naive Bayes, chi can s luong nho
dir liéu dé cho ra duoc thong tin dy doan. Tuy
nhién, dé thong tin dy doan dat d6 tin cdy cao, ta
can mdt luong dit liéu du 16n. Khi c6 dit liéu 16n,
ta nén ding cong cu dé hd tro cho hiéu qua (thoi
gian nhanh, t6n it cong, han ché tbi da sai sot,.. )
Mot cong cu phé bién va dé sur dung la phﬁn mém
Microsoft Excel. Véi viée to chirc dit lidu trén
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Excel cung véi viéc ap dung cadc ham cta Excel
theo phuong phap phéan 16p Naive Bayes s¢ cho ra
duoc két qua du bao thong tin rat hiéu qua.
2.3. St dung Microsoft Excel

Tao tap tin Microsoft Excel dat tén NaiveBayesxlsx
(tén nay dit theo tlly ¥) bao gdm cac sheet. Cac
sheet nay duoc dit tén lan luot theo tht tu: “Dix
licu”, “Phan 16p”, “Tudi”, “Thu nhap”, “Sinh
vién”, “Hang tin dung”, va “Duy bdo”.
2.3.1. Sheet “Dir liéu”

Sheet nay chtra dir li¢u cho viéc suy luén.
Dit li€u trong sheet nay 1a cac dong véi cac gia
tri thudc tinh diéu kién xac dinh va gia tri du
béo da duoc kiém nghiém thuc té. Dit liéu cang
nhiéu, du béo cho két qua cang dang tin cdy.
Dit tén cac tén bién tham chiéu dén dia chi cua
Sheet “Dir liéu”: CotTuoi = ‘Dit liéu’!SA:SA,
CotThuNhap = ‘Dir liéu’!$B:$B, CotSinhVien =
‘Dir liéw!$C:$C, CotHangTinDung = ‘Dt liéu’!'$SD:$D,
CotMuaMayTinh = ‘Dix liéu’!$E:SE

A B € D E

1 Tubi Thu nhip Sinh vién Hang tin dung Mua may tinh
2 Trung nién Cao Khéng  Binh thwomg  Khong
3 Tré Cao Khong  Tot Khong
4 | Trung nién Cao Khong  Binh thwong  Co

5 Gia Trung binh Khong ~ Binh thuomg ~ Co

6 Gia Thap Phai Binh thuong ~ Cé

7 |Gia Thap Phai Tét Khong
8 | Trung nién Thap Phai Tét Co

9 Tre Trung binh Khong  Binh thuong ~ Khéng
10 Tré Thap Phai Binh thuong ~ Co

11 |Gia Trung binh Phai Binh thwomg  Co

Hinh 1. Sheet “Di liéu”

2.3.2. Sheet “Phdn lop”

Sheet nay chira xac suat cho mdi phan 16p
dua trén sheet dit liéu. Trong tap huan luyén gém
¢6 2 phan 16p cho 2 dy doan “C6” hodc “Khong”
trong du doadn théng tin c6 mua may tinh hay
khéng mua may tinh. CAc gia tri xac sut dugc tinh
dua vao cac ham thng ké ciia Microsoft Excel:

B2 = COUNTIF (CotMuaMayTinh, A2) /
(COUNTA (CotMuaMayTinh) - 1);

B3 = COUNTIF (CotMuaMayTinh, A3) /
(COUNTA (CotMuaMayTinh) - 1).

Dit tén cac tén bién tham chiéu dén dia chi:
XSLopCo="Phan 16p’!$B$2, XSLopKhong="Phan
l6p’!$BS3.
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A B C
1 |Phén 16p Xac suit
2 |Co 0.6000
3 |Khoéng 0.4000

Hinh 2. Sheet “Phan 16p”
2.3.3. Sheet “Tuéi”

Sheet nay chtra cac gia tri cua thudc tinh
tudi: gia, tré, trung nién (duoc sip xép ting
dan) cting véi cac xac suat phan 16p tuong tng.
Cong thie tinh cac xac suat nhu sau:

B2 = COUNTIFS (CotTuoi, A2, CotMuaMayTinh,
"C0")/ COUNTIF (CotMuaMayTinh, "CG")

B3 =COUNTIFS (CotTuoi, A3, CotMuaMayTinh,
"C0")/ COUNTIF (CotMuaMayTinh, "CG")

B4 = COUNTIFS (CotTuoi, A4, CotMuaMayTinh,
"C0")/ COUNTIF (CotMuaMayTinh, "CG")

C2=COUNTIFS (CotTuoi, A2, CotMuaMayTinh,
"Khdng')/ COUNTIF (CotMuaMayTinh, "Khéng")

C3=COUNTIFS (CotTuoi, A3, CotMuaMayTinh,
"Khéng')/ COUNTIF (CotMuaMayTinh, "Khong")

C4=COUNTIFS (CotTuoi, A4, CotMuaMayTinh,
"Khdng")/ COUNTIF (CotMuaMayTinh, "Khéng™)

Dit tén cac tén bién tham chiéu dén dia chi:

VungGTTuoi=Tudi!$A$2:$A$4

VungXSTuoiLopCo=Tudi!$B$2:$B$4

VungXSTuoiLopKhong=Tubi!$C$2:$C$4

A B C
Gia tri Xac suét |Xac suét
thudc tinh (phén 16p |phin 16p

1 !'T“(z)i!l !'Cé!' !'Khﬁng!i

2 |Gia 0.5000 0.2500

3 Tre 0.1667 0.5000

4 |Trung nién| 0.3333 0.2500

5

Hinh 3. Sheet “Tubi”

2.3.4. Sheet “Thu nhdp”

Sheet nay chtra cac gia tri cua thudc tinh
thu nhép: cao, thip, trung binh (dugc sip xép
tang dan) cung véi cac xac suit phan 16p tuong
g. Cong thirc tinh cac xac suat nhu sau: B2 =
COUNTIFS (CotThuNhap, A2, CotMuaMayTinh,
"C0") / COUNTIF (CotMuaMayTinh, "C0"); B3 =
COUNTIFS (CotThuNhap, A3, CotMuaMayTinh,
"C06") / COUNTIF (CotMuaMayTinh, "C0"); B4 =
COUNTIFS (CotThuNhap, A4, CotMuaMayTinh,
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"Cd") / COUNTIF (CotMuaMayTinh, "C6"); C2 =
COUNTIFS (CotThuNhap, A2, CotMuaMayTinh,
"Khéng") / COUNTIF (CotMuaMayTinh, "Khong");
C3=COUNTIFS (CotThuNhap, A3, CotMuaMayTinh,
"Khong") / COUNTIF (CotMuaMayTinh, "Khong™;
C4 = COUNTIFS (CotThuNhap, A4, CotMuaMayTinh,
"Khéng'") / COUNTIF (CotMuaMayTinh, "Khong").
Dit tén cac tén bién tham chiéu dén dia chi:
VungGTThuNhap = ‘Thu nhap’!$A$2:3A$4,
VungXSThuNhapLopCo= ‘Thunhdp’!$B$2:$B%4,
VungXSThuNngpL.opkhong = Thunhp '$CR2.$CH4.

A B C

Gia tri Xac suit | Xac suit

thudc tinh phian 16p [phin 16p
1 |"Thu nhap" ["Cé" "Khoéng" |
2 |Cao 0.1667 0.5000
3 | Thap 0.5000 0.2500
4 | Trung binh 0.3333 0.2500
5

Hinh 4. Sheet “Thu nhap”

2.3.5. Sheet “Sinh vién”

Sheet ndy chira cic gia tri ciia thudc tinh sinh
vién: khong, phai (dugc sip xép ting dan) cing
VO cée xéc suat phan 1p tuong tmg. Cong thirc tinh
chc xac suat nhu sau: B2 = COUNTIFES (CotSinhVien,
A2, CotMuaMayTinh, "C6'") / COUNTIF (CotMuaMiay Tinh,
"'C4'"); B3=COUNTIFS (CatSinhVien, A3, CatiViuaMay Tinh,
"C0") / COUNTIF (CotMuaMayTinh, "C0"); C2 =
COUNTIFS (CotSinhVien, A2, CotMuaMayTinh,
"Khéng") / COUNTIF (CotMuaMayTinh, "Khong");
C3 =COUNTIFS (CotSinhVien, A3, CotMuaMayTinh,
"Khong") / COUNTIF (CotMuaMayTinh, "Khéng").

Dit tén cac tén bién tham chiéu dén dia chi:

VungGTSinhVien = ‘Sinh vién’!$A$2:$A$3,

VungXSSinhVienLopCo= ‘Sinh vién’!$SB$2:$B$3,

VungXSSinhVienLopKhong=Sinh vién 1$C$2:$C$3.

A B C
Gia tri X4ac suit |[Xac suit
thudc tinh |phéan lé&p (phin 16p
1 |"Sinh vién" ["Co" "Khéng"
2 Khéng 0.3333 0.7500
3 Phai 0.6667 0.2500

Hinh 5. Sheet “Sinh vién”
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2.3.6. Sheet “Hang tin dung”

Sheet nay chira cac gia tri cua thudc tinh
hang tin dung: binh thudng, tot (dwoc sip xép
tang dan) cing voi cac xac sudt phan 16p tuong
{rmg. Cong thirc tinh cac xac suat nhu sau: B2 =
COUNTIFS (CotHangTinDung, A2, CotiMuaMayTinh,
"C6") / COUNTIF (CotMuaMayTinh, "C¢"); B3 =
COUNTIFS (CotHangTinDung, A3, CotiMuaMayTinh,
"C4") / COUNTIF (CotMuaMayTinh, "C0"); C2 =
COUNTIFS (CotHangTinDung, A2, CotiMuaMayTinh,
"Khéng'") / COUNTIF (CotMuaMayTinh, "Khong'); C3
= COUNTIFS (CotHangTinDung, A3, CotMuaMayTinh,
"Khéng') / COUNTIF (CotMuaMayTinh, "Khong'").

Dit tén cac tén bién tham chiéu dén dia chi:

VungGTHangTinDung = ‘Sinh vién’!$A$2:$A$3,

VungXSHang TinDungLopCo= “Sinh vién’!$B$2:$B$3,

MugXSHang TinDungLopKhong="Sichvién"'SCH25CH3.

A B C
Gia tri Xic suit |Xac suit
thugc tinh phin 16p [phin 16p
1 |"Hang tin dung" |"Co" "Khong"
2 Binh thuong 0.8333 | 0.5000
3 Tét 0.1667 | 0.5000

Hinh 6. Sheet “Hang tin dung”

2.3.7. Sheet “Dw bdao”

Sheet nay chua gia tri cac thudc tinh diéu
kién (tuéi, thu nhap, sinh vién, hang tin dung)
cua dong dir liéu can dy bao dé cho ra thong tin
két qua dy bao (mua mdy tinh). Ta nhap thong tin
cho dong dit liéu can du bao: Tudi = Trung nién, Thu
nhdp = Trung binh, Hang tin dyng = Binh thuong,
Sau d6 ta viét ham cho E2, F2 v G2 nhu sau:

E2=XSLopCo*LOOKUP(A2,VungGTTuoi,
VungXSTuoiLopCo)*LOOKUP(B2,VungG T ThuNhap,
VungXSThuNhapLopCo)*LOOKUP(C2,Vung
GTSinhVien,VungXSSinhVienLopCo)*LOOK
UP(D2,VungGTHangTinDung,VungXSHang
TinDungLopCo);

F2=XSLopKhong*LOOKUP(A2,VungGT
Tuoi,VungXSTuoiLopKhong)*LOOKUP(B2,
VungGTThuNhap,VungXSThuNhapLopKhong)*
LOOKUP(C2,VungGTSinhVien,VungXSSinh
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VienLopKhong)*LOOKUP(D2,VungGTHang
TinDung, VungXSHangTinDungLopKhong);
G2 = IF (OR (MIN (E2:F2) = 0, F2 = E2),
"Chura thé du doan", IF (E2>F2, "C6", "Khong")).
Vay X™ = (Tuéi = Trung nién, Thu nhdp =
Trung binh, Sinh vién = Phdai, Tin nhiém = Binh
thuong) thudc phan lop Mua may tinh = Co.

A B C D E F G
2 . . dcsuit X suit Dur bao
Toli Thuukip Sinkvién Hangfnd !
g 1 T g O b i Mua Phin i Khng mua Mua mi tinh
2 Trugwéo Trugbh Phi Bk i 00370 00031 s

Hinh 7. Sheet “Du bao”

3. KET LUAN
Vi mét tap dir li€u duoc huén luyén, ap
dung phuong phap Naive Bayes va st dung

TAI LIEU THAM KHAO

phén mém Excel, ta hoan toan cé thé du bao
duogc thong tin dua vao su phan 16p dit liu. Dir
liéu hun luyén duogc bd sung mot cach dé dang
chi bang cach nhap thém dir liéu vao tap tin
Excel. Cac cong thuc da viét s& cap nhat ty
dong két qua khi c6 sy thay doi ciia tap huin
luyén lam cho d¢ tin cay cda thong tin dy bao
ngay cang cao. Qua cach thirc phan tich dir li¢u
va du bdo trén, ro rang théy duoc rﬁng, ta co
thé ap dung phuwong phap niy cho cac dit lidu
tuong ty khac ma ta can dé du bao két qua chi
bang cach thay déi dit liéu dugc huan luyén cho
phu hop.
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