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MO PAU

Ngay nay, dir li¢u dugc sinh ra tung phat, tung giay, c6 ¢ khég mMoi noi va
ching c6 thé chi cho ta thay nhi€u diéu. Tuy nhién, lam thé nao dé di licu tré
nén c6 y nghia lai tré thanh mét van dé khong nho doi vei nhirng ca nhan, t6
chuc s¢ hitu nhitng khoi dir liéu nay.

Phan tich dﬁ:rliéu 1a khoa hoc kham pha di liéu thd nham ru; ra két luan tr
nhitng dir ligu ay. Phan tich dir liéu dwoc sir dung trong nhicu nganh cong
nghiép d€ ho tro cac cong ty, to chire dé dua ra quyet dinh kinh doanh tot hon
hogc trong cac nganh khoa hoc dé xac nhan hay bac bo cac mé hinh, ly thuyet
hién pé. Qué trinh phan tich dir liéu bao gom cac budc kiém tra, lam sach,
chuyén d6i va mé hinh héa dir liéu véi muc dich tim thong tin hiru ich, cho
thay ket luan hoac ho tro ra quyét dinh dya trén bo dix liéu hién co.

'Vén dé nghién cau va tng dung phan tich dit ligu vao céc Iinh vuc rat pho
bien va phat trién trén the gisi. Tuy nhién, tai Viét Nam, van d€ nay con chua
dugc ung dung rong rai, nhat 1a trong linh vyc kinh doanh thuong mai. Trén co
S& cac nghién ctru da cd, luan van tap trung vao cac muc tiéu va cac van dé can
giai quyet sau:

Muc tiéu va pham vi nghién ciu:

Luan van tap trung nghién ctru vé md hinh hoi quy tuyén tinh, phuong phép
str dung md hinh hdi quy tuyén tinh trong phan tich dir liéu, tim hiéu cong cu
hd trg phén tich dit liéu Weka.

Muc tiéu chl’nh cua luan van la dya trén céng cu Weka xay dung dugc mo
hinh hoi quy tuyen tinh du doan gia cua mat hang may tinh xach tay trén thi
truong Viét Nam thong qua viéc phan tich di lieu ban hang cua Cong ty co
phan thuong mai Nguyen Kim. Tir d6, ho trg cac doanh nghi¢p, nha phan phoi
may tinh xach tay dua gia ban canh tranh nhé’g trén thi truong. Bén canh do,
cling giup nguoi tiéu dung wdc lugng chi phi d€ mua mét chiec may tinh xach
tay phu hop va6i nhu cau cua ban than.

Phwong phap nghién ciru:

Trong pham vi lugn vin nay, t6i da su dung 03 phuong phap nghién ctu
khoa hoc dé tiép can va lam r6 nhitng van dé cua dé tai ma minh da Iua chon.
Do 1a cac phuong phap nghién clru sau:

- Phwong phdp phan tich va tong hep 1y thuyét: Nghién ctu cac tai ligu
khéac nhau vé mé hinh hoi quy tuyen tinh, phan tich di li¢u va cdng cu Weka;
phan tich dé tim hiéu sau sac doi Vi mdi van dé va téng hop dé co cai nhin
téng quan va day du vé cac van dé can tim hiéu.

- Phuong phdp thuc nghi¢gm khoa hgc: Chu dong tién hanh thu thap, xu ly
dit liéu ban may tinh xach tay; st dung cong cu Weka xay dung mo hinh hoi
quy tuyén tinh dé du bao gia.
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- Phuong phdp phan tich, tong két kinh nghigm: Nghién ctu, phan tich va
danh gia cac md hinh da xay dyng dé ting budc xay dung mo hinh phu hop
nhat vai d6 tin cay, chinh xac cao hon.

Bo cuc caa luin vin:

Luan van duoc trinh bay vai bé cuc gom 04 chuong véi nhitng ndi dung
chinh nhu sau:

Churong 1 - Dt van dé: Phat biéu bai toan, lya chon mién tng dung va giéi
thiéu cac phuong phap va cong cu dé giai quyét bai toan

Churong 2 - M6 hinh hoi quy tuyén tinh va cong cu hd trg Weka: Trinh bay
co s¢ ly thuyet cua m6 hinh hoi quy, di vao cu thé véi md hinh hoi quy tuyen
tinh. Bong thoi, gidi thiéu ve cong cu Weka, xay dung mo hinh hoi quy tuyen
tinh véi su ho tro cia Weka.

Chuong 3 - Thuc nghiém va danh gi4 két qua: Str dung cong cu Weka dé
xay dung mo hinh hoi quy tuyen tinh dyu bao gia ban may tinh xach tay cua
Cong ty c6 phan thuong mai Nguyen Kim. Tien hanh phan tich, xay dung md
hinh va danh gia két qua thu dugc.

Churong 4 - Két luan: Trinh bay két qua dat duoc cia luan vin va dinh
hudng phat trién trong tuong lai.
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Chuong 1
DAT VAN DE

1.1. Bai toan phén tich dir li¢u

Dir liéu duoc tao ra ting gidy, timg phut trong doi song xa hoi hién dai.
Ching c6 thé 1a dix liéu web, dit liéu tir cac cam bién, cac tép luu nhat ky, dir
liu ca nhan, dir liéu tir cac thiét bi thong minh,... Tir khéi dit liéu nay ma
ching ta c6 thé tim kiém, khai thac va trich XUAt ra nhitng thong tin hiu ich.
Lam thé nao dé c6 dugc nhirng théng tin Ay 1a vin dé dugc dit ra. Phan tich dir
lieu 1& mot trong nhitng chia khoa gitp ching ta giai quyét van dé néu trén.
Vay phén tich dir liéu la gi?

Phan tich dir liéu 12 mot trong nhiing tng dung thyc tién cua k§ thuat khai
pha dit liéu. Phan tich dit liéu 1a mot qué trinh trich xuét thdng tin hitu ich tir
tap dir liéu duoc cung cip. Cac budce co ban cia qua trinh phan tich dir liéu bao
gom: Kiém dinh, 1am sach, chuyén déi, mé hinh héa va phan tich di liéu
nham muc dich tim kiém thong tin, cho thiy két luan, hd trg dua ra quyét dinh.
Truéc khi ¢6 may tinh, nhidu phuong phap phan tich cho tap dit lidu nho da
phét trién va tap trung phan tich tung bién riéng Ié. Ngay nay, khi kha ning
tinh toan ciia may tinh da phat trién vuot bac, phan tich dit liéu da phén tich
ddng thoi quan hé caa nhiéu bién.

1.2. Lwa chon mién @ng dung

Trong khudn kho luan van nay, tic gia tap trung nghién ciru, tng dung phan
tich dir liéu vao linh vuc kinh doanh. Dt liéu ban hang cua cac cong ty dién
may 1a khi dit liéu dd s6 v6i da dang céc loai mat hang cua nhiéu nha cung
cip duoc bay ban voi mic gia co thé thay doi theo thoi gian va timg chuong
trinh khuyén mai khac nhau. Khéi dix liéu nay duoc thé hién day di va dang tin
cdy trén website cua cac cong ty dién may va co thé duoc thu thap mot céach
chinh xac théng qua cac cong cu san cd. Tac gia lay dir liéu ban hang cua Cong
ty ¢6 phan thuong mai Nguyén Kim la dién hinh. Phan tich di liéu ban hang
ctia Cong ty ¢6 phan thuong mai Nguyen Kim dé hd trg cac cong ty dién may
du doan va dua ra gia ban canh tranh nhat cho mat hang may tinh xach tay trén
thi treong Viét Nam.

1.3. Phwong phap va cong cu

1.3.1. Lwa chon phwong phap

Phan tich dit liéu khing dinh 1a lya chon khdng thé bo qua dé hd trg dua ra
quyét dinh kinh doanh sang suét. Mot md hinh di liéu duoc xay dung dwa trén
tap dit liéu lich sir. Nhitng thuat toan hoc may duoc st dung dé xay dung mo
hinh dit ligu an gidu trong tap dit liéu nay. Sau khi mo hinh di ligu duoc xéc
nhan, n6 duoc coi la tong quat hoa kién thuc va co thé du doan tuong lai. Bing
cach nay, cac doanh nghiép c6 thé du doan cic nguy co tiém 4n trong twong lai
dé hoach dinh chién lugc kinh doanh pha hop.
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Théng ké cung cép cac phuong phap, k¥ thuat xay dung md hinh toan hoc
dé phan tich di liéu. Hai phuong phap théng ké chinh dwoc st dung trong
phan tich dit liéu 1a: Thong ké mo ta (Descriptive statistics) va thong ké suy
dién (Inferential statistics). Dit liéu thong ké thuong duoc thu thap dé tra loi
cac cau hoi dugc dinh trudc. Théng ké mo ta tom tat dir lidu tr mot mau thi
nghiém con théng ké suy dién rat ra két luan tir dit liéu. Ngay nay, véi su phét
trién khéng nging vé kha ning tinh toan ctia may tinh, thong ké dugc sir dung
nhiéu trong hoc méay (Machine learning) nham xay dung cac md hinh toan cho
cac thuat toan hoc may. Thong ké suy dién duoc sir dung nhiéu trong phan tich
dit ligu khang dinh.

Trong khudn khé luan vin nay, tac gia tap trung nghién ctu mé hinh hdi
quy tuyén tinh trong thdng ké véi muc dich xay dung mé hinh hoc méy cho bai
toan phan tich di liéu dé du doan tuong lai.

1.3.2. Lwa chon cdng cu

Hién tai, cac cong cu hd tro phan tich dir liéu di xut hién nhiéu nhu R,
SPSS, Weka,... Tuy nhién, tac gia lua chon va nghién ciu phan mém Weka.
Pay 1a phan mém duoc phét trién bang Java nham phét trién cac k§ thuat hoc
may va ap dung chlng vao cac bai toan khai phé dit liéu trong thuc té.
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L Chuong 2 ) 3
MO HINH HOI QUY TUYEN TINH
VA CONG CU HO TRQ WEKA

2.1. M6 hinh hai quy tuyén tinh
2.1.1. Ly thuyét vé mé hinh hai quy
I?hén :[ich hoi quy nghién ctru sy phu thugc caa bién phy thudc vao mot hay
nhicu bien doc lap d€ udce lugng hay du dodn gia tri trung binh cua bien phy
thudc trén co sd cac gié tri biét trudc cua bién doc 1ap. Phén tich hoi quy dugc
mo hinh héa thong qua dudi dang:
Y =f(X)+¢ (2.2)

Trong d6: X 1 bién doc 1ap, Y 1a bién phu thudc, € 1a sai s6 ngau nhién va
f(X) = E(Y|X) 1a ham hdi quy tong thé PRF cho biét gia tri trung binh ciia bién
Y s& thay doi nhu thé nao khi bién X nhan céc gia tri khéc nhau

Mb hinh (2.1) duoc goi la m6 hinh hdi quy. Bé khao sat md hinh hoi quy
nguoi ta tién hanh quan séat cac bo sé (Xi, Yi). O Ian quan sat thir i, bién X
nhan gia tri Xi, bién Y nhan gia tri Yi va sai s6 ngau nhién 1a &i. Khi d6, mo
hinh (2.1) tré thanh: Yi = f(Xi) + &i = E(Y|Xi) + &i (2.2)

ei 1a do chénh léch gitra gié tri quan sat Yi caa bién phu thudc Y véi gia tri
trung binh cua Y khi bién doc 1ap X nhén gi tri Xi. € ton tai boi nhiéu yéu to
tac dong. Mot yeu t6 quan trong la do ngoai cac bién doc lap X da dugc dua
vao mo hinh ¢6 thé con c6 cac bién khac chua dugc xem xét toi ciing anh
huéng dén gia tri caa bién phu thude Y nén € dai dién cho phan anh huéng ay.

Tu (2.2) ta co: ei=Yi-f(Xi) => ei>0® Yi-f(Xi)=>0

Néu ei co gia tri cang nho thi bién phu thude Y cang quan h¢ mat thict hay
cang phu thudc vao bién doc lap X. Vi vay, & dong vai trd quan trong trong
viéc danh gia chét luong cua md hinh hoi quy. Viéc xay dung mo hinh hoi quy
t6t thuc chat 1a xac dinh ham hdi quy tong thé f(X) sao cho sai s6 ngau nhién ¢
ciia md hinh nhén gia tri nho nhat. Khi dé, ta c6 thé udc lugng hay du doan gia
tri cua bién phu thudc Y trén co s cac gia tri biét truéc cua bién doc lap X véi
mot do tin cay nhét dinh.

Trong nhiéu truong hop, ta khong c6 diéu kién dé xét toan bo tong thé cia
mot van dé. Khi do, ta c6 thé ude lugng gia tri trung binh cua bién phu thuge
tir tap s6 liu mau Thong ké hoc cung cap phuong phap diéu tra chon mau cho
phép liy tap s6 lieu tong thé mot s& mau sé liéu dé nghién ctu, phan tich va
dua ra két qua cho tong thé voi do tin cay cho trudc. Viéc xay dung ham hoi
quy téng thé dugc thuc hién thong qua viéc xac dinh ham hoi quy miu SRF,
dung no6 dé u6e luong va kiém dinh céc gia thiét tir do xdy dung ham hoi quy
téng thé. Ham hoi quy miu duoc xay dyung dua trén tap sb liéu mau.

M hinh héi quy duoc chia lam 02 loai:
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- M6 hinh hdi quy don véi ham hdi quy téng thé chi c6 1 bién doc lap
- M6 hinh hoi quy boi vai ham hdi quy tong thé c6 tir 2 bién doc lap tro 1én
2.1.2. Mé hinh hai quy tuyén tinh
~ M@ hinh hoi quy’tuyé'n tinh 1& md hinh hdi quy ma trong d6 ham héi quy
tong thé co dang tuyén tinh
f(Xi) = E(Y|Xi) = Bo + BrXui + BoXai + ... + BaXoi (2.3)

Trong do:

- Xi 12 gia tri cua cac bién doc lap X & quan sat thi i

- E(Y|Xi) 14 gié tri trung binh cua bién phu thuoc Y khi bién doc 1ap X nhan
cac gia tri Xi ¢ quan sat thar i

- Bo, B1, B2 ..., Bn 1a cac tham s6 hoi quy. Tham s6 hdi quy Bo con duoc goi
la hé so ty do, no cho biét gia tri trung binh’cﬁg bién phu thuoc Y la bao nhiéu
khi bién doc lap X nhan gia tri “0”. Tham SO hoi quy Bj con dugc goiv la cac h§
s0 goc, no cho biet gia tri trung binh cua bien phu thugc Y s€ thay doi nhu the
nao khi gia tri cua bién doc 1ap thir j Xii ting mot don vi voi dieu kién cac bién
doc lap khac khong thay doi gia tri.

That vay: Gia su Xit = Xji + 1

Ta co E(Y[Xi)! = E(Y[Xi) +Bj => Bj = E(Y[Xi)! - E(Y|Xi)

Néu Bj > 0 thi E(Y|Xi)! > E(Y|Xi) tuc la gia tri trung binh ctia Y ting. Nguoc
lai, néu Bj < 0 thi E(Y[Xi)* < E(Y|Xi) tirc la gia tri trung binh cua Y giam.

Nhu di trinh bay ¢ phan trudc:

- Néu f(Xi) = E(Y[Xi) = Bo + B:Xi thi md hinh dwoc goi 1a md hinh héi quy
tuyén tinh don.

- Néu f(Xi) = E(Y|Xi) = o + BXui + B2Xoi + ... + BaXni V&I N >= 2 thi mo
hinh dwoc goi la m6 hinh hoi quy tuyén tinh boi.

Déi vai mo hinh héi quy tuyén tinh, ham hdi quy mau cé dang:

Vi=fo+ i Xai+ BXoi + ... + B Xnl (2.3)
Trong d6: B; 1a u6c lugng diém cua Bi, Yi 1a woc luong diém cua Yi
Khi d, sai sb ei = Yi - ¥i. Minh hoa bang hinh 2.1.

Y

X

Hinh 2.1. Sai s6 ei gitta Yiva Vi
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Nhu vay, viéc xay dung mé hinh hdi quy tuyén tinh tré thanh viéc xac dinh
cac f; sao cho sai sb ei nho nhit tic 1a Yi cang gan vai gia tri Yi cang tot.

2.1.3. Phuong phap binh phuong tdi thiéu dé wéc lwong cac tham sé
ciia mo hinh hai quy tuyén tinh

Phuong phép binh phuong tdi thiéu OLS dugc (dua ra boi nha toan hoc Carl
Friedrich Gauss la phuong phap dugc stir dung pho bién nhat trong thong ké dé
xac dinh cac fB; sao cho tong binh phwong cac sai sb ei giita gia tri quan sat Yi
v6i gié tri ¥ tinh theo ham hoi quy mau Ia nho nhét. Noi dung phuong phép cu
thé nhu sau:

Xét truong hop, ham hdi quy tong thé c6 dang:

f(Xi) = B(Y[Xi) = Po + BuXi

va c6 mot mau gom n cap quan sat (Xi, Yi) voii= 1,2, ....n

O lan quan sét thr i, ta co:

- Ham hoi quy mau: ¥i = B, + By Xi

- Sai s6: e; =Yi-Yi=Yi-f,-pXi

- Téng binh phuong cac sai sé ei:

D eiz :Z?=1(Yi - .éo - 31Xi)2

Viége can lam la xac dinh B, va B; sao cho tong binh phwong cac ei 1a nho

nhat. Tuc la:
f(Bo, B1) = Zii(Yi — Bo — fixi)” =>min

Vi (B, B;) 12 da thiic bac 2 cua 2 blen Bo, B1 nén diéu kién dé no dat cuc

tiéu la:

af 5 5 v:
gm-zwdw—m—mMen=o

"“f;fl’ =237, (Yi — Bo — BuXi)(—Xi) = 0
Giai h¢ phuong trinh (2.4) ta dugc:

5 _ X Xi-X)(Yi-V) _ ZL=1YiXi—n)?Y
o=V -PX va By = YL Ei-B? SR Xi2-n(X)?

(2.4)

Trong do:
- X lagiatri trung binh cua X, X = %
-Y lagiatritrung binhcuaY, Y = %

2.1.4. Ung dung mé hinh héi quy tuyén tinh vao phan tich dir liéu
Trén thyc té, khi phan tich dit ligu, chiing ta phai xac dinh méi quan h¢ giira
mét bien phu thude vao nhieu bien doc. Vi vay, chling ta can xem xét cac md
hinh hoi quy tuyén tinh nhiéu hon 1 bién doc lap.
Khi d6, ham hoi quy tong thé vai k bién doc lap c6 dang:
f(Xi) = E(Y[X1) = o + BaXai + PaXoi + ... + PuXud
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Véi n quan sat ta co:

Y1 = Bo+ BiXi1 + 62X+ oo + BiXia + €1
Y, = Bo+ BiXiz + B2X00+ o + BiXiz + €
n = Bo+ B1Xin + B2Xon + o + BiXin + en
Ky hiéu:
|4 Bo e 1 Xy Xp1 o X
Yzyz;ﬁzﬂl;e—lzvéX=1X12 Xaz o Xp2
Yy B en 1 Xin Xon - Xin

Taco:Y =XB + e
Ham hdi quy mau co dang

Vi = Bo+ PiXei+ PoXoi + ot BiXii
€1

Khidé:e = |®2| =Y —Xp
€n

Céc ude lugng OLS tim dugc bang céch tim cac f; sao cho:

Z eiz = Z(Yl - Eo - [?1X1i - l?zXzi -
i=1 i=1

Goi XT, YT, BT, €T lan luot 13 ma tran chuyén vi caa X, Y, B vae
Khi do:

- Bkai)z => Min

Zef =eTe =YTy— 28TXTY + BTXTXp
i=1
H¢ phuong trinh c6 dang:
d(eTe) B

A =>—2XTY +2X"XB =0
ap
=B = XTX)"1XTy

Trong d6 ma tran X7 X c6 dang nhu sau:

n lei szi ZXM
i=1 i=1 i=1
n n n n
qu ZXu‘Z qu‘Xzi leixki
XTX _ izl ‘,il=1 i:711 i:ll
ZXzi ZXZiXIi ZXZiz ZXZiin
i =1 = i

= 0
LR

=1
> X Z Xy ZXMXZL D Kii?
Li=1 =1 i .

Két qua: Cac hé s6 hoi quy dugc ude lugng theo cong thic (2.10)

(2.10)
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Hé s6 xéc dinh r? dugc dinh nghia nhu 1a ty 1¢ (%) su bién dong cua bién
phu thudéc Y duoc giai thich bang cac bién doc 1ap Xk.
RSS _ ESS

r2=1-—==2(0<r?2<1)
TSS TSS

He s6 twong quan r n6i 18n mdi twong quan giita bién phu thudc Y va cac
bien doc lap X«.
r=vrz (-1<r<1)

Hé sb xac dinh da didu chinh r2 dé xac dinh c6 nén thém 1 bién doc l1ap vao
MGi vao mo hinh hay kh(")t}g. Thuong thi gi& trj cta 2 c6 su khac biét rat it SO
vai . Chang ta c6 thé quyét dinh thém mot bién doc 1ap méi vao mé hinh néu
72 ting lén khi tang bién do.

r2=1-(1-r)C=)
Trong d6: k 14 s6 bién doc lap dua vao mé hinh
Vi du: Ta c6 s6 liéu quan sat caa mot mau dugc néu trong Bang 2.1

n—1

i 1 2 3 4 5 6 7 8 9 10

Xy 8 7 8 8 6 6 5 5 4 3

X2 2 3 4 4 5 5 6 7 8 8

Y 20 18 19 18 17 17 16 15 13 12

Bang 2.1. S6 liéu theo ddi dix liéu ban hang
Trong do:
- Y 12 s6 lugng hang ban duoc cua mot loai hang (tin/thang)
- X1 la thu nhap cta nguai tiéu dung (triéu ddng/ndm)
- X2 14 gia ban cua loai hang nay (ngan dong/kg)
Cantimhamhdiquy: ¥ = By + B1X: + S.X,
Loi giai:
Ta tinh duogc:

. [39980 -3816 -—3256
xXTx) 1= s |—3816 376 300
—3256 300 280

39980 -—3816 —3256] l 165 ] l14.99

165
va XTy = l1029]
813

—3816 376 300 [|1029 0.76
—-3256 300 280 813 —0.59

Vay ham hdi quy cantim 1a: ¥ = 14.99 + 0.76X;, — 0.59X,
Khi d6 ta co:

=> 3 = —
ﬁ 1528

1 2 3 4 5 6 7 8 9 10

20 18 19 18 17 17 16 15 13 12

<)<=

19.89 | 1854 | 18.71 | 18.71 | 16.6 | 16.6 | 15.25 | 14.66 | 13.31 | 12.55
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RSS = 2.2886 ESS = 56.1686 TSS =585

r2 = 0.960147 r=0.979871 2 = 0.955165
Vay, véi ham hoi quy tim duoc, sy bién dong cua so luong hang ban ra
duoc gidi thich theo thu nhap cua nguoi ding va gia ban cua san pham voéi ty 1€
96%. Bong thoi, so lugng hang ban ra c6 twong quan chdt ch€ véi thu nhap cua
nguoi dung va gia ban caa san pham.
2.2. Cong cu hd tro xay dwng mé hinh hai quy tuyén tinh WEKA
2.2.1. Gigi thiéu vé WEKA

WEKA (Waikato Environment for Knowledge Analysis) 1a mot phan mém
khai phé dir ligu ma nguon mé duoc phat trién boi Pai hoc Waikato & New
Zealand. WEKA ciing 1a tén mot loai chim chi co trén mot hon dao cua New
Zealand. WEKA duoc xay dung bing ngén ngir Java véi muc tiéu xay dung
mot cdng cu hién dai phat trién cac ki thuat hoc may va tng dung vao cac bai
toan khai pha dir liéu trong thuc té.

WEKA dugc chia sé rong rai trén website
http://www.cs.waikato.ac.nz/~ml/weka/index.html. Weka cung cap day du cac
phién ban cho hé d1eu hanh Windows, Mac OS X, Linux. Luu y, may tinh can
phai phién ban Java can thiét ¢& dé chay mot phién ban Weka cu thé. Véi ban
Weka 3.8 hién tai, may tinh can cai dat phién ban Java 1.7 tro 1én.

WEKA duoc xay dung véi hon 600 16p, to chic thanh 10 packages, mdi
package thuc hién mot nhiém vu trong qué trinh khai pha dix liéu. Giao dién db
hoa ngudi str dung GUI cia WEKA duoc phét trién theo hudng truc quan va
dé st dung.

& Weka Explorer - o X
| [Preprocess | ciassity | Cluster | Associate | selectatrioutes | visuaiize
| || omenfie. || OpenURL. || OpenDB. || Generate. | Edit J Save. |
Filter
1
—— [ | choose |None Apply_|
G Wekz GUI Chooser - 0 x ||
‘Current relation Selected attribute
Program Visualization Tools Help N
Relation: Database_Ghuan_Traini. Aftibutes: 13 Name: CPU_NhaCG Type: Nominal
(P Applications Instances: 326 Sum of weights: 326 Missing: 0 (0%) Distinct 6 Unique: 0 (0%)
b N Label Count Weight
FWEKA | cue | | | SR
I University 1 Intel Celeron 6 6.0
2 IntelPentium 7 7.0
of Waikato | Experimenter | | At J[ None || mvet || Patem | 3 IntelCoreid o7 o7.0 D
4 InfelCoreis 165 1650
KnowledgeFlow | ntelGore ©
Mo Name
Waiksto Environment for Knowledge Analysis -
Version 33.0 Workbench | ;E g‘n:cc 4| || Class: MH_DPG_S (Num) v [ visuaiize Al |
e smplecys |
Hamiltan, New Zealand ; E EEE{T;EH
— 6 ) Ram_DL
a. Giao dién chinh e .
Status
oK \ - |

b. Giao dién chic nang “Explorer”

Hinh 2.3. Mot s6 hinh anh vé giao dién d6 hoa nguoi sir dung cua WEKA


http://www.cs.waikato.ac.nz/~ml/weka/index.html
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2.2.2. C&c chirc nang chinh cia WEKA

WEKA cung cap 5 mdi trudong lam viéc nham hd tro nguoi sir dung hai
chtrc nang chinh 1a khai pha dix liéu va thuc nghiém, danh gia cac mé hinh hoc
may. Cu thé:

- Explorer: Mbi truong cho phép tién hanh khai phé di liéu.

- Experimenter: Moi trueong cho phép thuc nghiém (Setup, Run), so sanh,
phan tich (Analyse) c&c md hinh hoc may.

- KnowledgeFlow: Méi truong nay hd trg cac tinh ndng co ban giong nhu
Explorer nhung véi mot giao dién kéo tha dé ho trg hoc tap gia tang.

- Simple CLI: Cung cap mot giao dién dong I¢énh don gian cho phép thuc thi
truc tiép c&c 1énh cua WEKA cho céc hé diéu hanh khéng cung cap giao dién
dong Iénh riéng.

- Workbench: Moi truong nay la sy két hop cua 4 modi truong néu tren,

ngudi sir dung c6 thé ty y chuyén d6i ma khong can phai quay lai cia sé
“Weka GUI Chooser”.

2.2.3. Xay dwng md hinh hdi quy tuyén tinh véi WEKA
_ Dé xay dung mot mo hinh hoi quy tuyén tinh véi WEKA, nguoi sir dung
can lya chon Explorer voi cac tinh nang Preprocess, Classify va Select
attributes. Qud trinh xay dung mo hinh dugc theo 03 budc: Tien xu ly dir lidu,
Iua chon céc thudc tinh, xay dung va danh gia mo hinh.

Tién xtt ly Lua chon Xay dung va
dix liéu thudc tinh danh gia mo hinh

Hinh 2.4. Cac budc xay dyng mot mo hinh hdi quy tuyén tinh véi WEKA

Trude tién, dé tién xu ly dir liéu, ngudi s dung can chon tinh ning
Preprocess cua Explorer. Tinh nang Preprocess cho phép nguoi st dung lya
chon va chinh sira cac tap dit liéu duoc sir dung dé khai pha. Weka cd thé tiép
nhan dir liéu tir cac tap dix liéu, tir cac dia chi URL va tir cac co s¢ dir liéu SQL
(théng qua JDBC).

Dit liéu dau vao ciaa Weka duoc dinh dang chuan ARFF véi phian mé rong
“* arff’. Tuy nhién, Weka cung cip bd chuyén doi dir liéu tir cac dinh dang
“*.csv”, “*.names”, “.data”, “*.json”, “*.libsvm”, “*.m”, “*.dat”, “*.bsi” sang
dang “*.arff’. Ngoai ra, ngudi dung ciing c6 thé bd sung cac dinh dang khac
bang cac thém bo chuyén doi tap tin vao package “weka.core.converters”.
Ngudi sir dung can ma tap tin dir liéu ban dau, thy chinh dit liéu roi luu lai Véi
dinh dang “*.arftf”.

Sau khi tién xu ly dit lidu, nguoi sir dung can lya chon céc thudc tinh quan
trong, can thiét dé xay dung mo hinh hdi quy tuyén tinh. Tap di liéu c6 rat
nhiéu thudc tinh dé md ta day du céac khia canh cua dir liéu, tuy nhién khong
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phai tat ca cac thudc tinh dé phi hop dé xay dung mé hinh hoi quy tuyén tinh,
Npi cach khac, viéc lua chon thudc tinh chinh la lva chon tap hop céac bién quy
dé xay dung mo hinh.

WEKA cung cép tinh ndng Select attributes cua Explorer dé hd tro nguoi
su dung lya chon cac thuge tinh xay dung mo hinh hoi quy tuyen tinh. Tinh
nang Select attributes c6 nhiém Vur'[‘lm tap con cac thudc tinh cua tap dir liéu @é
xa@y dung dugc mo hinh tin cay nhat.

Nguoi sir dung can thiét 1ap bon dbi tugng cu thé sau:

- Lwa chon thudc tinh dwoc du doan (bién phu thudc): St dung dropdown
liét ké tap thudc tinh cua tap dir Iiéu.

3
|PreprccessIC|asslfy Cluster Associate | Select attributes | Visualize

Attribute Evaluator

| Choose |CfsSubsetEval -P 1-E 1

Search Method

Attribute Selection Mode Attribute selection output

(® Use full training set
(_) Cross-validation

No class | _]
2

(Nom) NhaCC I

(Num) Gia

(Nom) CPU_NhaCC

(Num) CPU_TocDo
(Num) CPU_Dem

(Num) Ram_DL ] e IS
(Num) HDD_DL
(Num) SSD_DL

| Log ‘ “).XU

Hinh 2.5. Lya chon thudc tinh duoc du doan

- Bo déanh gia thugc tinh (Attribute Evaluator): Dé danh gia tap cac thudc
tinh cua tap dir liu. WEKA cung cap 9 phuong phap danh gia thugc tinh

- Phuong thirc tim kiém (Search Method): Pé xac dinh phuong phap tim
kiém duoc thyc hién. WEKA cung cip 3 phuong thic tim kiém.

- Ché do lwra chon thudc tinh (Atj[rlbute Selgctlon Mode).’ Xac dinh ché 4o
lya chon thuge tinh sir dung tap huan luyén day du hoac tien hénh Xac nhan
chéo. Bé xay dung md hinh hoi quy tuyén tinh, nguoi st dung can lya chon st
dung tap huan luyén day du.

Sau cting, dé xay dyng va danh gi4 mé hinh, WEKA hd trg ngudi sir dung
thdng qua tinh ndng Classify cua Explorer. Nguoi st dung can thiet lap ba doi
tuong cu thé sau:

- B phén I6p (Classifer): Lwa chon functions/LinearRegression. Viéc xay
dung mé hinh hoi quy tuyen tinh dugc WEKA thyc hién trén co s¢ phuong
phap binh phuwong toi thiéu. Cé thé thuc hién lya chon thudc tinh bang phuong
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thirc tham lam sir dung loai bo lac hau hoic xay dung mot mé hinh diy da tur
tat ca cac thudc tinh rdi loai bo dan céac thude tinh cho dén khi dat duoc tiéu chi
cham dat AIC. Ngoai ra, viéc xay dung mé hinh dugc thuc hién véi co ché
phat hién cac thudc tinh da cong tuyén va co ché on dinh cac truong hop thoai
hoéa, giam tinh trang qué tai théng bang cach xu phat cac hé s6 16n

Tiéu chuan thong tin Akaike (AIC) cua Nha théng ké Akaike Hirotsugu
ngudi Nhat chi ra sy pht hop ciia md hinh. M6 hinh c¢6 tiéu chuan nay cang
nho thi do thich hop cua dir lidu déi véi mé hinh cang cao. AIC I tiéu chuan
dugc sir dung phd bién nhét trong cac phan tich chudi thoi gian va duoc tinh
theo cong thuec:

AIC = (§> e (2k/n)
n

- Cac tly chon kiém thir (Test options): Tuy chon phuong phap kiém thur.
WEKA cung cip 4 phuong phéap, gom: Use training set, Supplied test set,
Cross-validation, Percentage split.

- Lya chon thudc tinh duoc di doan (bién phu thudc).
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Ch‘u’(rn’g 3 o .
THUC NGHIEM VA DANH GIA KET QUA

3.1. Phat biéu bai toan

Téc gia da tién hanh thu thap di liéu kinh doanh mat hang may tinh xach
tay ciia Cong ty C6 phan thwong mai Nguyén Kim, xay dung mé hinh hdi quy
tuyén tinh trén tap dix liéu thu thap duoc dé du béo gia ban san pham. Qué trinh
thuc nghiém dugc tién thanh gdm 04 budc: Thu thap dir lidu, tién xu ly dit liéu,
lya chon thudc tinh va xay dung mé hinh.

Trong d6, dit liéu dau vao cua qua trinh thuc nghiém 1a nhitng thong tin vé
mat hang mdy tinh xach tay dwoc cung cip trén trang thong tin dién tir cua
Cong ty C6 phan thuong mai Nguyén Kim. Dir liéu dau ra la mot md hinh hoi
quy tuyén tinh vai bién phuc thugc la gia ban mét hang may tinh xach tay, cac
bién doc lap la cac thdng tin vé cau hinh, nha cung cap san pham,..

3.2. Tién hanh xay dwng md hinh

3.2.1. Thu thap dir liéu

Dit liéu duogc thu thap tai website thuong mai dién tir cua Cong ty c6 phan
thuong mai Nguyén Kim véi dia chi http://www.nguyenkim.com/may-tinh-
xach-tay. Dit liéu thu thap véi nhitng thdng tin chinh vé tén san pham, b vi xu
ly (CPU Central Processing Unit), ram, card man hinh, loai man hinh va gia
thanh san pham.

Website thuong mai dién tir cia Cong ty ¢ phan thuong mai Nguyén Kim
dugc thiét ké trén nén tang HTML. Jsoup duoc lya chon dé phan tich va khai
thac dir liéu tir mot tai lieu HTML. N6 1a mot thu vién Java cung cap cac API
dé phan tich tai liu HTML thanh danh sach céc phan tir va khai thac dix ligu
cua tung phan tir. Ngudi sir dung c6 thé tai truc tiép bo thu vién Jsoup dudi
dang tap tin “jar” tai dia chi https://jsoup.org/download.

Jsoup phan tich tai liéu HTML thanh md hinh DOM. Nguoi sir dung can
hidu rd bo cuc cua tai lieu HTML dé truy cap chinh xac dén tirng phan tir cu
thé cua danh sach.

ad> L
<titlesHi</title>
d

</head>
<body>
<p>Hello</p>
o< href="https://jsoup.org">150upP</a>

a. Tap tin Dom.html b. M6 hinh DOM cua tap tin Dom.html
Hinh 3.1. M6 hinh DOM cua tap tin HTML don gian


http://www.nguyenkim.com/may-tinh-xach-tay
http://www.nguyenkim.com/may-tinh-xach-tay
https://jsoup.org/download
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Jsoup bao gom nhiéu 16p ddi twgng, nhung ba 16p ddi twong chinh va quan
trong nhat la  org.jsoup.Jsoup, org.jsoup.nodes.Document  va
org.jsoup.nodes.Element. Ngudi sir dung cd thé tim hiéu cu thé trén website
https://jsoup.org.
Dit ligu kinh doanh mat hang may tinh xach tay cua Cong ty cé phan

thuong mai Nguyén Kim dugc thu thap vai nhiing thugc tinh tiéu biéu sau:

TT | Tén thugc tinh | Khudn dang dir liéu Mo ta

01 | NgayTT 4/4/2016 Ngay dir liéu duoc thu thap
02 | NhaPP Nguyen Kim Nha phan phdi san pham
03 | NhaCC Asus, Lenovo,... Nha cung cap san pham

04 | TenSP E402SA WX043D | Tén san pham

05 | Gia 5.300.000 Gia ban cua san pham

06 | CPU_NhaCC Intel Celeron Tén nha cung cap CPU

07 | CPU_TocDo 1.60 GHz, 800 MHz | Toc d6 CPU

08 | CPU Dem 2 MB Cache Dung lugng b nhg déém cua CPU
09 | Ram_Loai SDRAM DDR3 Loai Ram

10 | Ram DL 2GB Dung luong Ram

11 | Ram_Bus 1600 MHz Toc do bus cuaa Ram

12 | HDD_Loai SATA, SDD Loai 6 cung

13 | HDD_DL 500GB,1TB Dung lugng 6 cing

14 | Card Loai Intel HD, GT 820M | Loai card man hinh

15 | Card DL 2GB, Share Dung lugng card man hinh
16 | MH_Loai LED HD, Full HD Loai man hinh

17 | MH_KT 14.0 inch, 15.6 inch | Kich thuéc man hinh

18 | MH_DPG 1366 x 768 Pixels D6 phén giai man hinh

Bang 3.1. Danh sach thudc tinh cua tap dir liéu thu thap

Qua trinh thu thap di liéu dugc thuc hién lién tuc dé theo ddi su thay doi vé
gia ban cua cac dong san pham may tinh xac tay theo cac thugc tinh dugc thu
thap. Cu the, véi khoang thoi gian tir 04/4/2016 den 19/7/2016, tap di liéu thu
thap ¢ dinh dang “.csv” c6 5.527 dong dir li¢u véi 327 dong san pham cua 06
nha cung cap, 16 lan thu thap dir liéu va 1.34MB dung lugng di liéu.

3.2.2. Tién xir ly dir ligu

Nhu d trinh bay & Chuong 2, dit ligu thu thap can phai tién xir 1y truéc khi
dua vao xay dung md hinh. O day, viéc tién xir ly dit liéu dugc tién hanh theo 02
giai doan:

- Giai doan 1: Nguoi st dung can loai bo cac dit liéu du thira va chuan héa
khubn dang dir liéu d¢ WEKA c06 thé doc dugc tap tin dir liéu “.csv”. Cu thé:

Tén thugc Khuén dang Tén thugc Khuén dang
tinh ban dau | dir li¢u ban dau tinh méi dir liéu méi
NgayTT 4/4/2016 NgayTT 2016-04-04 12:00:00
Gia 5.300.000 Gia 5300000



https://jsoup.org/
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CPU_NhaCC | Intel Celeron CPU _NhaCC | Intel Celeron
CPU TocDo | 1.60 GHz, 800 CPU_TocDo
- - 1.60, 0.8
MHz
CPU Dem 2 MB Cache CPU Dem 1,2,3,...
Ram DL 2GB Ram DL 2,4,...
Ram_Bus 1600 MHz Ram_Bus 1600, 1333,...
. SATA, SDD, HDD SATA hoac dé trong
HDD_Loai ST e
- SATA + SDD SDD SDD hoac dé trong
500 GB, 1 TB, HDD DL 0, 500, 1024
HDD_DL 1TB +128 GB SDD DL 0,128
Card DL 2GB, Share Card_DL 1 2 4
0” véi card share
MH_KT 14.0 inch, 15.6 inch | MH_KT 14.0,15.6
MH _DPG W | 1280, 1366, ...
. MH_DPG_H 768, 800,...
MH_DPG 1366 x 768 Pixels MH DPG_S = MH DPG W *
MH_DPG H
Tat ca cac gia tri chua xdc dinh dwoc biéu dien bgi “?”

Bang 3.2. Danh sach cac thudc tinh da tién xu ly

Két thuc giai doan 1, tap tin dir liéu c6 862KB dung luong.

- Giai doan 2: Nguoi sir dung can mo tap tin di ligu bing WEKA va tién
hanh loc dir liéu @€ loai bo cac ban ghi giong nhau va xir cac gia tri thiéu
(missing value).

D¢ loai bo cac ban ghi gidng nhau, nguoi sir dung can st dung bd loc
Unsupervised/lnstance/RemoveDupIicates Sau khi loc dir liéu lan thir nhat, tap
tln dir liéu con 5.099 dong dix liéu va 869KB dung lugng.

el
-
a. Lya chon bo loc dir liéu b. Dit li¢u dé qua xtr ly cua bo loc
Hinh 3.2. Loai bo cac ban ghi giong nhau cua tap tin dir liéu

| I
L3 | g 10

£
s |

Dé xit Iy céc gid tri thiéu, nguoi su dung can st dung bo loc
Unsupervised/Attribute/RepalceMissingValue dé thay thé cac gia tri thiéu dua
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trén nhitng gia tri da biét cua tap dir liéu huan luyén. Sau khi loc dit liéu lan thi
hai, tap tin di liéu c6 880KB dung luong.

Pisposass | Ciassty | Cuse | Assoce | Selectatnvues | Visuaee
Open file. Open URL. Open DB. Generate. | Undo | Ean. | Save.
P
:ﬁcmm >D Sau
Current relation Selected attribute
Relston: Datsvsse_Chuan_3 smtes 22 [— [S—
ntaocss 5527 Sumdweis 5527 || Mssing 6O Dsad 4 Unaue 00%)
—— sasic vakis
—— o
R ‘
» Nose. ] [ owes ] [ poswm i
e S ton

* | |Class: Gia (Num) (2| vsuaiize s

Database Chuan_3
Home‘lnsert‘PageLa Formuli | Data | Review | View | @ -

= A ey e . A7,

B & A % A 5 B * A % Alllg&l)| =&
R B3 g 8]~ 44 3 3]~ 44~
Paste Font |Alignment Number | Styles | Cells = Paste Font | Alignment Number Styles Cells

- = - - - S (leh - = - - - >[I
Clipboard ™ Editing Clipboard = Editing

A1 - fe | NgayTT ‘ £« | 'ea025A wx043D'

) K L M N : P Lk [t ] m [ N [ o
Ram_DL Ram_Bus HDD HDD DL SSD_DL & HDD_DL SSD_DL
1600 SATA ‘ 500

ATA ) 055) 500
1600 SATA :
1600 SATA
2 1333 SATA 1333 SATA
2 1600 SATA a | 1600 SATA

|« « > »| Database Chuan_3 %]

2
2]
2
2

b. Dt li¢u da qua xu ly cua bo loc
Hinh 3.3. Xt ly gia tri thiéu trong tap dir liéu
Cubi cung, dé hoan tat viéc tién xir Iy dir liéu, ngudi sir dung can luu lai tap
dir liéu vai dinh dang “*.arff”.
3.2.3. Lwa chen thugc tinh

Lua chon thugc tinh 1a bude dong vai tro quan trong trong qua trinh xay
dung mo hinh. T4p tin dit liéu thu thap sau khi duoc tién xtr 1y di c6 21 thudc
tinh, trong d6 thudc tinh “Gia” dwoc xac dinh la thudc tinh dugc du bao hay
bién phu thudc trong md hinh hoi quy tuyén tinh. Ngudi sir dung can sir dung
tinh nang Select attributes cua Explorer dé lya chon cac thudc tinh doc lap xay
dwng md hinh trong sé 20 thudc tinh con lai.

Phuong thirc tim kiém tap con thudc tinh duoc lya chon thong qua phwong
phép BestFirst. Tap thudc tinh ban dau chua c6 thudce tinh nao dwoc lya chon.
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Tim kiém tap con thudc tinh bang co ché leo ddi tham lam két hop véi co ché
quay lui.

Phuong thirc danh gia thugc tinh CfsSubsetEval duoc lya chon dé tim ra tap
con thudc tinh ¢6 d6 trong quan chat ché véi thude tinh “Gia” dugc dyu doan.

Két qua 10 thudc tinh duoc lya chon, bao gom: NgayTT, NhaCC,
CPU_NhaCC, CPU_Dem, Ram_DL, SSD DL, Card_Loai, Card_DL,
MH_Loai, MH_DPG_W.

3.2.4. Xay dung va danh gia mé hinh

D¢ xay dung md hinh hoi quy tuyén tinh, nguoi sir dung can lya tinh ning
Classify cua Explorer va thiét 1ap cac d6i teong nhu sau:

- B phan 16p: Lua chon functions/LinearRegression. Ngoai ra, ngudi st
dung can thiet 1ap thém tly chon outputAdditionalStats = True dé c6 thém
thdng tin vé két qua mo hinh dwgc xay dung.

- Céc tty chon kiém thu: Tién hanh kiém thir xay dung mo hinh hoi quy
tuyén tinh 03 lan, moi lan lya chon mét trong 03 tuy chon Use training set,
Supplied test set va Percentage split. Trong do:

+ Use training set: St dung tap tin dit liéu dau vao.

+ Supplied test set: Chia tap tin dir ligu dau vao thanh 02 phan: Phan 1 gom
dir liéu ;5 lan :[hu thap dau tién dé huan Iuyén (4742 dong di lieu =~ 93% dir
lieu), phan 2 gom dir li¢u cua lan thu thap cudi cung (357 dong dit licu ~ 7%
dir liéu) dé kiém thir.

+ Percentage split: Chia tap tin di¥ li¢u dau vao thanh 2 phan: Phan 1 c6
66% dir liéu @€ huan luyén, phan 2 cé 34% dir liéu con lai dé kiém thur.

- Lua chon thudc tinh dugc du doan: (Num) Gia

Két qua thu duoc:
Kiém thir Kiém thir Kiém thir

Use training set | Supplied test set | Percentage split
Degrees of freedom 5035 4676 5035
R"2 value 0.9655 0.9645 0.9655
Adjusted R"2 0.9651 0.96403 0.9651
Correlation coefficient 0.9826 0.987 0.9828
Mean absolute error 837.146.4483 879.776.3325 838.952.2489
Root mean squared error 1.138.025.3298 1.158.829.3494 1.125.783.6627
Relative absolute error 20.6454 % 19.2251 % 20.9419 %
Root relative squared error 18.5656 % 16.1924 % 18.5856 %
Total Number of Instances 5099 357 1734

Bang 3.3. Két qua kiém thir md hinh
Dénh gia mo hinh: Két qua kiém thar d6i véi mo hinh hoi quy tuyén tinh
dugc xay dung bang WEKA trén tap tin dir liéu dau vao la chap nhan duoc. Cu
thé nhu sau:
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- H¢ s6 xac dinh r qua 03 Ian kiém thir déu dat gia tri lon hon 0.96 cho thy
hon 96% su thay doi cua bién phu thudc “Gia” duoc giai thich bai tap cac bién
doc lap duoc lya chon.

- T hé sb xac dinh r? tinh duoc h¢ sb twong quan qua 03 1an kiém thir déu
dat gia tri lon hon 0.98 cho thay bién phu thudce “Gia” ¢6 moi twong quan chit
ché vai tap cac bién doc lap dugc lua chon.

_ Tuy nhién, can phai thém cac bién doc lap chua dugc lya chon vao mo hinh
dé khao sat sy phu hop cua mé hinh da dugc xay dung. Qua trinh thém cac
bién doc lap duogc thuc hién qua 05 lan, cu thé nhu sau:

- Lan thir 1: Thém bién doc lap “HDD DL~

- Lan thir 2: Thém bién doc lap “Ram_Bus”

- Lan thir 3: Thém bién doc lap “MH_KT”

- Lan tht 4: Thém bién doc 1ap “Ram_Loai”

- Lan thir 5: Thém bién doc lap “CPU_TocDo”
Két qua thu duoc nhu sau:

M&b hinh Khio sat Khio sat Khao sat Khio sat Khio sat

ban diu 1an th 1 lan thi 2 lan thé 3 lan thi 4 lan thé 5

(11 bién) (12 bién) (13 bién) (14 bién) (15 bién) (16 bién)
R”2 value 0.9655 0.966 0.9661 0.9662 0.9673 0.9673
Adjusted R"2 0.9651 0.96556 0.96567 0.96573 0.96679 0.96679
F-statistic 2238.7534 2306.5963 2241.6488 2211.3551 2034.0351 2034.0351
Correlation coefficient 0.9826 0.9828 0.9829 0.9829 0.9835 0.9835
Mean absolute error 837,146 822,784 819,228 819,648 809,546 809,546
Root mean squared error 1,138,025 1.130,546 1,128,590 1,127,447 1,109,028 1,109,028
Relative absolute error 20.6434 % 20.2912 % 20.2035 % 20.2138 % 19.9647 % 19.9647 %
Root relative squared error 18.3656 % 18.4436 % 18.4117 % 18.3931 % 18.0926 % 18.0926 %
Total Number of Instances 3,099 3,099 3,099 3.099 3,099 3,099

Bang 3.4. Két qua qua trinh thém bién doc lap vao mé hinh

Qua 05 Ian thém bién doc 1ap vao mé hinh, cac hé sé ciia mo hinh déu duoc
cai thién. Trong do:

- Heé s6 xac dinh didu chinh r2 (Adjusted R*2) déu ting trong 04 1an khao
sat dau tir 0.9651 1én 0.96679

- Sai s6 trung binh tuyét doi (Mean absolute error) déu giam qua 04 lan
khao sat dau tur 837,416 xuong 809,546

Tong két: Thém cac bién doc lap Ram_Bus, Ram_Loai, HDD_DL,
MH_KT vao m6 hinh la can thiet. Vay, mo hinh hoi quy tuyen tinh dugc thit
1ap vai 15 bien, gom:

- Bién phu thuoc: Gia

- Bién doc lap: NgayTT, NhaCC, CPU_NhaCC, CPU_Dem, Ram_Bus,
Ram_Loai, Ram_DL, HDD_DL, SSD DL, Card_Loai, Card DL, MH_Loali,
MH_KT, MH_DPG_W
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3.3. Tinh toan thwr nghiém do chinh xac du béo
Sau khi xay dung mé hinh hdi quy tuyén tinh, WEKA hd tro nguoi st dung
khao sat do chinh xac du béo théng qua viéc so sanh gia san pham trén thuc té
va gia san pham duoc dy doan bang md hinh hdi quy tuyén tinh. Quéa trinh
khao sat duoc hd trg thong qua tinh ning do thi hoa sai s6 cia mé hinh hdi quy
tuyén tinh.

[ Proprocess [ Glassify | Cluster | Associate | Select atributes | visuaiize |
Classitier

Choose | LinearRegression -5 0-R 1 0E-6 -addiicralaig

Test options Classing

(® Use trasning set X Gia (Num) 13 | Y- precictedcia (hum)

_ Sugpliedtest set Select Instance

) Crossvalidation Tine Clear || open || Save | ypr

Percantage spit

 Chuan_3.
More options.
(Num) Gia .

Start

Result st (right.click for options)

4990000 31490000 57990000

Hinh 3.5. M6 hinh hoa sai sd cia mo hinh

Ngoai ra, WEKA con h tro trich xuat két qua du bao cua md hinh thanh
tap tin dir liéu két qua vé6i dinh dang “arff”. Tuy nhién, dé thuan tién cho viéc
danh gia va khao sat, ngudi st dung c6 thé mo tap tin dit liéu két qua dudi dinh
dang “arff” bang WEKA va luu lai duéi dinh dang “csv”.

||! lation: Database_Chuan_3-weka fifter tance RemoveDuplicates-wekafite..| Home | Insert  Pagelayout  Formulas  Data  Review  View @ -

No! 1:NgayTT 2 NhaCC 3 predictedGia 4:Gia 5:CPUNhaCC 6 7. = = x
] Nominal  Nominal Numeric Numeric Nominsl  CPU DI _| @i caton St General _~ [ A, Wil b il Z s aXs
1 2016-04-04.. Asus 5818731.600781  5300000.0 Intel Celeron 20 |4 SN A S % o - &
2 2016-04-04.. Lenovo 5632760062074 53000000 Intel Celeron 1.0 ’) S o-A- Er stles | feells ||
3 2016-04-04 .. Asus 5818731.609781  5600000.0 Intel Celeron 20 s = et " 4
4 2016-04-04.. Lenovo 643144462192 57490000 Intel Celeron 3.0 Clipboard Font 5| Aignment /| Number Editing
5 2016-04-04.. Lenovo 5632760062074 57900000 Intel Celeron 1.0 HS z £ o v
6 2016-04-04.. Asus 5419389.320858  6500000.0 Intel Celeron 1.0 = =
7 2016-04-04 .. Dell 8312909.572831  6990000.0 Intel Pentium 20 A B c D E F G H |
8 2016-04-04.. Asus 6875629.297485  6990000.0 Intel Pentium 2.0 1 NgayTT  NhaCC predictedGia Gia CPU_NhaCC  CPU_DeRam_DL SSD_Cit
9 2016-04-04.. Dell 9354741523058  7490000.0 Intel Pentium 2.0 5 |12016-04-04 | Asus 5,818,731.61 5,300,000.00 Intel Celeron’ 2 2
10 2016-04-04... Acer 8269510.504871  7890000.0 Intel Core i3 30
11 2016-04-04. Lenovo  8546690.750189  7990000.0 IntelCoreid 3.0 N 2016030411 eovD’| 15,632,760.06) .5,300,000.00L IntE) Celeron: L 2
12 2016-04-04.. Lenovo  8546690.750189  7990000.0 Intel Core i3 30 4 |'2016-04-04 ! Asus 5,818,731.61 5,600,000.00 ‘Intel Celeron’ 2 2
13 2016-04-04... Dell 9354741523058 7990000.0 Intel Pentium 2.0 5 '2016-04-04:Lenovo  6,431,444.62 5,749,000.00 'Intel Celeron’ 3 2
14 2016-04-04.. Acer 8115179.805481  8090000.0 Intel Core i3 30 5 '2016-04-08 Lenovo  5.632,760.06 5,790,000.00 'Intel Celeron’ 5 s
15 2016-04-04... Asus 9576942.957697  8290000.0 Intel Core i3 30 5 , 8
16 2016-04-04.. Acer 8269510504871  8290000.0 Intel Core i3 30 P 2016 04:04 iAsus SA19,389331 6,500,000.00 Mntel Celergn . 2
17 2016-04-04 .. Asus 8380780.308078  8290000.0 Intel Core i3 30 8 |'2016-04-04 :Dell 8,312,909.57 6,990,000.00 'Intel Pentium’ 2 2
18 2016-04-04.. Lenovo  8546690.750189 82900000 Intel Core i3 30 9 '2016-04-04 :Asus 6,875,629.30 6,990,000.00 'Intel Pentium' 2 2
19 2016-04-04.. Asus 8535111.007469  8490000.0 Intel Core i3 30 102016.04-04 | Dell 9,354.741.52  7,490,000.00 'Intel Pentium’ 2 a
20 2016-04-04.. Asus 8380780.308078  8490000.0 Intel Core i3 30 E : -
21 2016-04-04... Asus 9422612258306 8490000.0 IntelCoreid 3.0 S 20160400 Acer | 18:269,510:50| 7,890,000.00, Intel Core 13 3 4
22 2016-04-04... Acer 8260510.504871  8490000.0 Intel Core i3 30 12 '2016-04-04 Lenovo  8,546,690.75 7,990,000.00 'Intel Core i3' 3 2
23 2016-04-04... Asus 9375151.968201  8490000.0 Intel Core i3 30 13 '2016-04-04:Lenovo  8,546,690.75 7,990,000.00 'Intel Core i3' 3 2
24 2016-04-04... Acer 8260510.504871  8500000.0 Intel Core i3 30 B p .
25 2016-04-04 . Acer 8269510504871 8590000.0 Intel Coreid 30 |y L 201604004Dell_| 9,354,74152, 7,930,000.00;Intel Pentium 2 4
5 s 15 '2016-04-04 : Acer 8,115,179.81 §,090,000.00 'Intel Core i3' 3 q[
W <> ]| RS Check UTT <] 0 T— ]
Add instance | oKk Cancel Ready ‘[E]_—M

a. Tap tin “arff” m¢ bang WEKA b. Tap tin “csv” mé& bang Excel
Hinh 3.6. Tap tin dit liéu két qua
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Qua khao sét tap tin dir lidu két qua, thu duoc mot sb thdng tin sau:
- Sai 56 16n nhat: 9.623.2164d cua 01 dong dit liu.

NhaCC | predictedGia Gia Error CPU NhaCC

2406 Dell 28,366,783.67 | 37,990,000.00 | -9,623,216.33 'Intel Core i7'
- Sai s6 nho nhat: 0d voi gia thuc té 03 dong dir liu

NhaCC predictedGia Gia Error CPU NhaCC

4743 HP 42,990,000.00 42,990,000.00 0.00 ‘Intel Core i7"

5015 | Lenovo 15,990,000.00 15,990,000.00 0.00 ‘Intel Core i5'

5099 HP 42,990,000.00 42,990,000.00 0.00 'Intel Core i7'

- Sai s6 nho hon 500.000d: c6 2060/5099 dong di liéu chiém 40,4%.
- Sai s6 16n hon 2.000.000d: ¢6 374/5099 dong dit liéu chiém 7,3%.
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Chuong 4
KET LUAN

Viéc ung dung phan tich dit liéu vao cong tac dy bao la huéng nghién ctu
¢6 nhiéu trién vong, c6 thé ap dung cho nhiéu linh vuc trong doi séng x& hai.
No6 co the hd tro, chling ta hoach dinh nhunggchlen lugc hay ké hoach dau tu
phat trien hop ly. Bén canh do, voi su phat trien khong nging cua Nganh cong
nghé thong tin, cac cong cu ho trg phan tich dir lieu ngay cang phong phu va
ho tro dac lyc con nguoi trong cong tac dyu bao.

_ Thong qua qua trinh nghién ciru vé mo hinh hoi quy tuyén tinh va cong cu
ho tro WEKA, luén van da tién hanh giai quyet bai toan thyc t€ ve cong tac du
b&o. Cu thé, luan van da di sdu nghién ctru va lam rd nhirng noi dung sau:

- Pua ra co s 1y thuyét vé mo hinh hoi quy tuyén tinh ing dung trong viéc
phén tich dir liéu dé tien hanh du béo.

-Tim hiéu, nghién cau cong cu hd trg WEKA trong viéc xay dung mé hinh
hoi quy tuyén tinh dé tién hanh du bao.

- Sir dung cong cu hd trg WEKA dé giai quyét bai toan thyc té vé phan tich
dix lieu ban hang va dy bao gia ban san pham may tinh xach tay cua Cong ty c6
phan thuong mai Nguyen Kim.

Luan van da cho thdy sy hitu ich cua viéc phan tich dit ligu dé ap dung, giai
quyet cac bai toan thuc te. Tuy nhién, do mot so nguyén nhan khach quan va
chu quan, luan van van con ton tai mot so6 han ché sau:

- Dit liéu thu thap cua duy nhat mot don vi dan dén cong tac du bao méi chi
dung lai & pham vi cuc bo.

- Chua tim hiéu hét tat ca cac tinh nang cua cong cu h trg WEKA dé giai
quyét cac bai toan thuc té.

Dé khac phuc nhitng han ché néu trén, trong thoi gian t6i, luan van s& tiép
tuc nghién citu m¢o réng p~ham vi thu 'Ehap dix liéu, tim hiéu rd céng cu ho tro
WEKA va céc cong cu ho trg khac dé tién hanh du bao c6 tinh khai quat va
chinh xac hon.
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