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LOI NOI PAU

Phan tich chum (Cluster Analysis - CA) 1a mot phuong phdp théng ké nham phan
loai cdc ddi tudng (cc bién) sao cho mdi dbi tugng (bién) 1a rit gidng so véi cic
ddi tuong (bién) khac trong cting mdt nhém dua vao mot vai tiéu chi da dudc xdc
dinh trudc.

Phan tich thanh phan chinh (Principal Component Analysis - PCA) ciing 1a mot
phuong phap thdng ké nhim rit gon sd liéu, biéu dién va giai thich tip cac sb liéu
dua trén viéc bién d6i phan tich cu tric ctia mot ma trin hiép phuong sai cia
vecto ngau nhién thong qua viéc phan tich cdc t6 hop tuyén tinh cta cic thanh
phan ctia no.

Trong khuon khd thdi gian cho phép clia luan vin Thac si, muc tiéu chinh ctia luan
vin 1a tim hiéu, hé théng lai cac kién thifc co ban c6 lién quan dén Phan tich chum,
Phan tich thanh phan chinh dudi géc do co sé toan hoc va tng dung tit d6 phan
tich trén mot sd lidu cu thé. Luin vin dudc chia 1am hai chuong:

Chuong mot dé cap dén mot sb kién thiic théng ké lién quan. Cac khai niém co ban
ctia Iy thuyét xdc suét théng ké lién quan dén Phan tich chim va Phan tich thanh
phan chinh nhu vecto ngiu nhién, khoang céch gitta hai vecto. Sau do6 1a trinh bay
chi tiét vé Phan tich chum va Phan tich thanh phan chinh, 14 co s& toan hoc cho
ung dung cua luén van.

Chuong hai dau tién 1a gi6i thiéu so lugc vé phan mém trg gidp viéc tinh todn, vé
thd nhudng dat. Tur d6, dua ra cac két luan cho s6 liéu thd nhudng dat trong trot
ctia huyén Thanh Ba - Phu Tho. Véi kién thic chuyén nganh chua sau sac nén luan
vin chi mdéi dua ra dudec mot s6 két qua ban dau. Tuy nhién, cic két qua c6 dudc
kh4 phu hgp véi phan tich chuyén nganh va thuc té.

Loi cam on

Trudc tién tdi xin bay to long biét on siu sac tdi thay gido huéng dan - Pho gido
su, Tién si HO Ping Phic, ngudi thay da dong vién, giip d6 va hudng din tdi tin
tinh trong qua trinh hoan thanh luan van.

T6i ciing xin gui 16i cAm on chan thanh t6i cdc thdy c6 gido trong t& Xdc sut -
Théng ké da gitip dd toi rat nhiéu trong qud trinh hoc tip ciing nhu 1am lu4n vin.
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Dic biét, toi xin gti 151 cAm on dén thay gido Lé Pic Vinh - Nguyén trudng bo
mon Toan Trudng Pai hoc Nong Nghiép Ha Noi di nhiét tinh gitip dd, cung cip
dit liéu chinh xdc va mot s6 kién thiic gitip téi hoan thanh luin vin nay.

Cudi cung 12 18i cdm on chan thanh téi gia dinh, ban bé nhiing ngudi da dong vién,
giup do toi trong qua trinh thuc hién luan van.
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Chuong 1

Mot so kién thitc thong ké lién quan

1.1 Cac khai niém co ban

1.1.1 Vecto ngau nhién

Vecto ngdu nhién n chiéu 1a mot dnh xa tir khong gian mau Q vao R". Hay néi
cach khac, vecto ngiu nhién X = (Xy,...,Xp) 1a mot vectd ma mdi thanh phan
X1, ..., Xn clia n6 12 mot bién ngau nhién.

Ma tran ngau nhién

Néu X = (X;;) la ma trdn cip n X p ma cdc thanh phan X;; clia n6 1a cic bién
ngau nhién sé dudc goi 1a ma trdn ngdu nhién.

Vectd trung binh va ma tran phuong sai

Cho X = (Xg, ..., Xy)" 12 mot ma tran ngau nhién nx1. Vectd EX = (EXy,...,EX,)" =
(U1, ..., un)" dudc goi 12 vecto gid tri trung binh. Pai luong oi = E(X — 1)%,1 =
1,...,ndudc goi la phuong sai cua X;; aij = E(X —,ui)(Xj — i) VOi iy = E(Xi),/,tj =
E(X;j) dugc goi 1a hiép phuong sai clia hai bién X; va X;. Ma trdn hiép phuong sai:
Ki hiéu

cov(X - )(X - )" = [EOG — )(X; - )]

va goi d6 1a ma trdn hiép phuong sai cia vecto X. Dat ), = cov(X) = (o) khi do

> 1a ma tran d6i xting xac dinh khong am cap n.

H¢ 56 twong quan va ma trgn tuong quan: Dai lugng pij = ; o = 1dude
iigjj
goi 1a hé so tuong quan cua X; va Xj, con ma tran
1 p2 ... pm 1 p12 ... pm
e 1 oopam| | - 1 ... po
o= =
pnl pnz . e 1 . . “ e 1
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dudc goi la ma trdn tuong quan cua vecto X.

Vectd trung binh mau va ma tran hiép phuong sai mau

Xét véc to nglu nhién X' = (Xg, Xy, ..., Xp). Ta thyc hién n quan st doc 1ap
vé XT. Gia st quan sat 1an thi nhét ta thu dudc X; = (X11, X12, - . ., X1p), quan st
1an thi hai ta thu ducge Xo = (Xo1, X2, . . ., X2p), . .., va quan sit thd n ta thu dugc
Xn = (Xn1, Xn2, . . ., Xnp). Ki hiéu

T
Xl X11 X12 ... Xip
T
X = X2 | X1 X2 ... Xpp
XT
n Xn]_ Xn2 . e an

la ma tran dudc tao bdi cac quan sat. Dat

_ n _ 1 n
X1 = — Xi1y.--s Xp = — Xip-
! ng‘l ! P ni§1 P

Vectd Xr = (Xq, .. ., Xp) dugc goi la vecto trung binh mdu. Ma tran
S11 S12 ... S1p
o | s o
Sp]_ Sp2 . e Spp

dugc goi 1a ma trdn hiép phuong sai mdu, trong do
1n _ _ 10 —
Sj == 2 (% — X)X — Xj) = = X XiXkj — XX
n =1 n 1=1

dudc goi la hiép phuong sai madu.
Ma tran tuong quan mau

Ma trdn R = (rj;) voir;; = (S:ﬁ dudc goi 12 ma trdn hé s6 tuong quan mdu.
1 9j |
Nhu vay
1 S12 S1p
1 r ... ryp (suS2)? " (S1Spp)Y?
R = r.g 1 - Top | ) 1 o L
- .. - (S22Spp) 2
Mot o2 1 Tt
p1 Ip 1
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1.1.2 Khoang cach giira hai vecto

Khodng cdch giita hai vecto X va Yy ctia khong gian vecto V vdi tich vo hudng 1a s6
d(x,y) = ||x —yl|. Tt dinh nghia khoang cach ta c6 ngay céc tinh chat sau:

I.dx,y) >0V x,yeV; dxy) =0 x=Yy.
2.d(xy) =d(y,x) ¥V x,y e V.
3.d(x,2) <d(x,y)+d(y,2 V¥V X, y,ze V.

1.1.3 Cac loai khoang cach thuong dung

Xét hai véc t0 X = (X1,..., %) Vay = (Y1,...,Yn)'. Sau déy la cac khoang cich
thuong ding dé do su "gan nhau" gitta hai d6i tuong.
Khodng cdch Euclid

di(xy) = ZiLa(% = ¥i)* = (x=y) (X~ y).
Khodng cdch tong
da(X,y) = 2Ly % = il-
Khodng cdch max

ds(X,y) = miax|xi - Vil.

Khodng cdch Minkowski
da(xy) = (ZLy I = ¥il™m, m=1,23,..
Khodng cdch théng ké

dz(xy) = (x=y)TA(x~Y)

trong do A la ma tran xac dinh duong.
Khodng cdch Mahalanobis

ds(x ) = A/(x= )T = H(x—)

Khodng cdch giita cdc tdp con roi nhau
Cho tap A = {ay, ..., an} v6i g = (X1, .. Xin) khi d6 C(A)\: C.,Cy,...,Chdudc
goi la phan hoach bac mcua tap hgp A néu thoa man ba dieu kién sau:

1.CGicAC+#2 Vi=1m,
2.CGNnCj=0 Vi#],
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3. UG =A

INGE

Mbi C; € C(A) con dudc goi 1a mot 16p ctia phan hoach C(A). S6 phan tir n; clia
16p C;i dudc goi la luc luong cua 16p C;.

Goi G 1a trong tam cua 16p C;, Cj la trong tam cua 16p C;.

Ta c6 cac khoang cach xac dinh trong C(A) nhu sau:

1. D4(C;,Cj) = mind(a,b) véiae Cj,be C;.
2. Dz(Ci,Cj) = maxd(a, b) véiaeCj,be Cj.
3. D3(Ci, Cj) = d(C;, T).

nin; .
4. D4(Ci,Cj) = — n_d(Ci,Cj).
I ]

. D5(Ci.Cj) = /(G ~8)T = - ).
Chu y:

9

1. Cac Dj n6i chung khong phai 1a mot metric ma chi 1a mot siéu metric.

2. Trong dinh nghia khoang cach gitta cdc tap con rdi nhau thi d c¢6 thé la
dl, d2’ d39 d4’ d59 d6°

1.2 Phan tich chum

1.2.1 Phan tich chum la gi?

Phan tich chiim 12 tén ctia nhitng k¥ thuat nhiéu bién ma muc dich chinh ctia chiing
12 phan loai céc thuc thé tuong tu tif nhitng dic trung clia chiing. V6i mot vai tiéu
chi Iva chon da dudc xac dinh trudc ching ta xdc dinh va phan loai cic dbi tuong
(cac bién) sao cho mdi dbi tuong (bién) 1a rit gibng so vdi cac dbi tuong (bién)
khdc trong cing mot nhém. Viéc phan nhém nhu vy sé chi ra c6 tinh thuan nhat
cao trong mdi nhom, tinh khic biét cao gitta cdc nhém. Nhu vay, néu phan loai 1a
thanh cong, cac d6i tuong trong cing mot nhom sé gan nhau hon néu dudc biéu
dién mot cach hinh hoc, trong khi cic dbi tuong trong cic nhdm khac nhau sé xa
nhau hon.
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1.2.2 Cac bude cua phan tich chum

Trong thuc hanh, phan tich chim c6 thé dudc chia 1am ba giai doan chinh: tiép cin
van dé, dinh danh cac nhém, va chiing minh tinh ding dan va dua ra thong tin hitu
ich.

Budc 1: Tiép cdn vin dé

Trong subt budc nay, bén cau héi chinh can duge xem xét k§ ludng: Céc bién dugc
st dung trong tinh todn su gidng nhau gitta cdc nhém 13 gi? Su gidng nhau bén
trong nhdm nén dudc do nhu thé nao? Trong cic nhém, thuit todn nao nén dugc
st dung dé& hoan ddi cac d6i tugng tuong tu? Nén tao ra bao nhiéu nhém? Nhiéu
cach tiép can c6 thé dudc st dung dé€ tra 15i nhiing cAu hoi nay, nhung khong cach
nao la tuyét déi dé€ dua ra dugc mot cau tra 15i xac dinh cho moi vin dé. Hon niia,
nhiing céach tiép can trén c6 thé cho ra nhiing ciu tra 16i khdc nhau cho cling mot
tap dit liéu. Nhu vay phan tich chum, cling véi phan tich nhan td giéng nghé thuat
nhiéu hon 12 gidng khoa hoc. Bdi ly do ndy, ching ta chi thao luin nhiing van dé
mang tinh téng quat nhat ma khong tip trung vao nhiing han ché ly thuyét ciing
nhu thuc hanh cua ching.

Lua chon bién trong phan tich chum phai dugc hoan thanh v6i su xem xét can than
ca yéu td ly thuyet 1an thuc hanh. G1up dua ra mot cach phan nhém phu hop nhét
dbi voi cac dbi tugng thong qua tit ca cdc bién. Nha nghién ciu pha1 nhan ra sy
quan trong cta viéc Iua chon chi nhiing bién ma thé hién dic trung cac dbi tugng
dudc phan nhom, va gin két su Iva chon d6 v6i cac muc tiéu ctia phan tich chum.
Ky thuét phan tich chim khdng c6 nghia 1a chi ra su khac nhau cla céc bién c6
lién quan véi cac bién khong lién quan. N6 chi phat trién tif cic nhém phu hop
nhat clia cac dbi tuong thong qua tat ca cac bién.

Thuat toan phan nhom

Cau héi thif hai can dudc tra 10i trong giai doan tiép cin vin dé nay 1a phuong thiic
nao nén dugc st dung dé hoan déi cac ddi tuong tuong tu trong cdc nhém? Nghia
1a thudt toan nhém nao hay bo cdc quy tic nao 1a chinh xac nhat? Pay 1a mot van
dé khong don gian vi da c6 hang trim chuong trinh mdy tinh dang st dung cic
thuat todn khac nhau va nhiéu chuong trinh dang dugc phat trién.

Phuong phap phan nhom cé thir bac

Phuong phdp phan nhém c6 thi bac lién quan dén su xdy dung mot cau triic phan
bac hay hinh cdy. C6 hai kiéu cd ban ctia phuong phéap phan nhém c6 thit béc la
cong gop va chia tach. Trong phu’dng phap cong gop, moi doi tugng | khéi dau véi
nhém cda chinh né. Trong cdc buée tiép theo, hai nhom (ca thé) gan nhau nhat
dudc két hop vao trong mot nhém mdi nhu vay gidm s6 nhém sau mdi budc xudng
mot don vi. Trong mot s6 trudng hop, mot ca thé thd ba tham gia vdi hai cd thé
dau tién trong mot nhém. Trong mot sb trudng hop khac, nhém khac cta hai ca
thé tham gia cling nhau dé€ tao mdt nhém méi. Cudi cung 13, tit ci cdc cd thé dudc
ghép nhom vao trong mot nhom 16n hon.

Nim phuong phap cong gop phé bién dudc st dung dé phat trién nhom 1a:
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+) Phuong phap lién két don dudc xay dung dua trén khoang cach nhd nhit.

+) Phuong phdp lién két hoan toan 12 gan tuong tu nhu lién két don ngoai trit
rang tiéu chi nhém dudc xay dung dua trén khoang cach cuc dai.

+) Lién két trung binh trong mot nhém khéi dau gidng lién két don va lién két
hoan thanh nhung tiéu chi xdc dinh nhém 13 khodng céch trung binh trong tit ca
cac khodng céach tift mot cac thé clia nhém nay dén mot ca thé cia nhém kia.

+) Trong phuong phap cta Ward, khodng cdch cta hai nhém la tdng cia céc
binh phuong gitta hai nhém dudc 1y tong trén tt ca cac bién.

+) Trong phuong phdp diém trung tdm khoéng cach gilia hai nhém 1a khoang
cach (thuong 1a khoang cich Euclide) gitita cdc diém trung tdm cua chiing.
Bao nhiéu nhém nén dugc kién tao?
Mot van dé chinh véi tit ca ky thuat ghép nhém la bao nhiéu nhém nén dudc kién
tao. C6 nhiéu tiéu chi va hudng din cho su tiép cin vin dé nay. Tuy nhién, khong
tiéu chuin, phuong thiic 12 chung cho tt ca cdc bai toan. Khoang cach gitta cic
nhém tai cac budc ké tiép c6 thé cung cap huéng dan hitu ich d€ lua chon thoi diém
dung lai khi ma khoang cach nay dat t6i mdt gia tri cho truée hodc khi khoang cach
ké tiép gitta cac budc tao ra mot bude nhdy vot. Ciing vay, nhitng hi€u biét 1y thuyét
c6 thé goi y dé lua chon s6 lugng cac nhom.
Budc 2: Dinh danh cdc nhom
Budc nay lién quan dén kiém tra nhiing khang dinh da dudc st dung d€ phat trién
cac nhom véi muc dich dit tén hodc gan mot nhan ma dién td mot cch chinh xdc
su tu nhién cua cac nhom.
Khi khéi dong qua trinh dinh danh cac nhom, mot dd do dudc st dung mot cach
thuong xuyén 12 diém trung tAm ctia nhém. Néu phuong thiic nhém dudc thuc hién
trén dit liéu nguyén ban, diéu nay sé 1a mot sy dién ta hop logic. Néu dit liéu da
dudc chuin héa, hoic néu phan tich nhém dudc thuc hién sit dung cac thanh phan
phan tich nhan t, ta s& phai quay trd lai t6i dit liéu nguyén ban cho cic gid tri gbc
va tinh cac thong tin httu ich trung binh st dung nhiing gia tri nay.
Budc 3: Ddnh gid va dua ra thong tin hitu ich
Panh gia bao gdm cic nd luc bdi nhitng nha phan tich d€ ddm bao ring cic nhom
1a dai dién cho ddm dong, téng quat tdi cdc dbi tugng khic va 6n dinh trong mot
thoi gian. Su tiép can truc tiép nhit cia huéng nay 1a phan tich cdc mau, so sanh
16i gidi nhém va danh gid su tuong tng cla cac két qua. Tuy nhién cach tiép can
nay thuong 1a khé thuc hanh bdi vi thdi gian, chi phi, hodc tinh sdn c6 cia dbi
tugng cho phan tich nhém nhiéu chiéu. Trong nhitng vi du nay mot su tiép cin
chung 1a phin tdch mau thanh hai nhém. M6i nhom dudce phan tich nhém mot
cach tach biét, sau d6 cac két qua dudc dem ra so sanh. Mot dang da chinh stia 12
d€ nhan cdc tam nhom tif mot nhém va st dung ching v6i cac nhém con lai d€ xdc
dinh cac nhoém can ghép, sau d6 so sanh két qua gitta hai nhom trén.
Viéc phan nhém c6 thi bac két ndi mdt tip gdm N phan t c¢6 cic budc nhu sau:

1. Bat dau véi N nhém, mdi nhém chita mot phan tir, 14p ma trin cic khoang
cach cap N 1a D = (diy).
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2. Tim mo6t ma tran khoang cach clia cdc cip cdc nhém gan nhit. Gia st khoang
cach gitta hai nhom gan nhat U, V 1a dyy.

3. GOop nhém U vé6i nhém V, ki hiéu nhém méi 1a (UV). Lap cac phan tif clia
ma tran khoang cach méi bang cach.
+) Loai cac hang va cot tuong tng v6i nhom U, V.
+) Thém vao mot hang va mot cot gdm cac khoang cach tif nhém (UV) dén
cac nhém con lai.

4. Lip lai budc hai va buéc ba N — 1 1an. Tat c4 cic phan ti sé tao thanh mot
nhom duy nhat sau khi két thuc qua trinh.

5. Ghi lai su nhan dang cta ciac nhém da dugc két hop va mic do (khoang cach
hodc su tuong tu) ma & do viéc két hdp cac nhom da dudce thuc hién.

1.2.3 Kiém tra do phii hop clia s phan nhém.

Mot trong cdc tinh chit ma ta mong mudn khi tién hanh phan nhém céc dbi tugng
1a thu dudc cdc nhém cang tach biét nhau cang tét. DE 4p dung tiéu chuin thong
ké khi khao sat su tach biét gitta cac nhom ta lam cac budc sau:

1. Thuc hién viéc so sanh tung cdp nhém.

Ta xét hai nhém 14 Ny va N, da dudc tach biét, moi nhém chuia nq va np phﬁn to
tuong ung. Gia stt (X1j, X2}, - - -» %), ] = 1,ng 1a céc bién dic trung cho phan ti
thé j cda nhom Ny va (Yaj,Y2j, - - -»Ykj)> | = 1, Ny 1a cdc bién dic trung cho phan
ti thit j cia nhom No.

Dit X = (X1, %o, . .., %) 1a tim ctia nhém N1, Y = (Y1, Vo, . . ., Vi) 12 tim ctia nhém
N, trong do

_ 1m _ 1 nm .
Xi=— X X;Yi=— XV i=1Kk
n11:1 nZJ:]_

va dit
s® = (3@ 5@ = (5@
(1) - ( ij )i,j:]_’kl (2) - ( ij )i,j:]_’k

12 cdc ma tran hiép phuong sai miu clia cdc diu hiéu clia cic phan ti ctia 16p Ny

10
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va N tuong ung, trong do

1 &
1 _ MY — %
Sij —m[;(xlk XI)(XJk XJ)]’

1 —
= = 1[ Z:; XikXjk — N1XiX; ],
1 &
@ _ I
S =m0 W0 -3l
1 &
"o 7l kZ:;Yikyjk -yl

Xét théng ké thit nghiém (khoang cach théng ké Hotelling gitta hai tam X, Y ctia
hai nhom)

T2=X-Y)'S}(X-Y),
trong do

s_.tcw, 1o
Ny ny

Ngudi ta da chiing minh dudc riang khi ny, n, di 16n thi T? c¢6 phan phdi x4p xi
X¢. Ky hiéu () la phan vi mic @ (@ = 0.05; 0.01) ctia phan bd yZ. Khi d6, néu
khoang cach Hotelling T > yZ() thi hai nhém dugc coi la tach biét nhau mot
cach co y nghia.

2. Néu hai nhém khong tach biét nhau mot cach c6 y nghia thi thong thudong
ta phai tién hanh tdch nhém lai thanh mdt s6 it nhém hon hoic nhap hai nhém d6
thanh mot nhom.

1.3 Phan tich thanh phan chinh

Gia st ching ta c¢6 cic quan sat vé p bién ngau nhién. Ching ta tim cach don gian
tinh hinh, xem khi nao c6 thé tim dugc p bién mdi €1, &, . . ., £ khong tuong quan
v6i nhau, dugc biéu dién tuyén tinh qua cc bién cii va khong lam mét thong tin vé
cc bién ban dau. Phan tich thanh phan chinh 14 nham muc dich nhu vay. N6 dua
vao phan tich ciu tric cia mot ma tran hiép phuong sai T clia vectd ngau nhién
X thong qua viéc phan tich céc t& hop tuyén tinh clia cac thanh phan ctia né. Muc
tiéu co ban clia phan tich thanh phan chinh 1a

1. Riit gon s6 liéu.

11



CHUONG 1. MOT SO KIEN THUC THONG KE LIEN QUAN

2. Biéu dién va giai thich tap cac so liéu.

Ta da biét ring, mdi ma tran phuong sai sinh ra mot dang toan phudng xac dinh
khong am. Phan tich thanh phan chinh 1a dua dang toan phuong nay vé truc chinh
va sap xép céc truc theo thi tu giam dan cua cic vecto riéng.

Viéc phan tich thanh phan chinh nham phat hién ra cdc mbi quan hé 4n trong céc
thanh phan va cho phép giai thich cdc mdi quan hé dé.

1.3.1 Céu tric cia cdc thanh phan chinh

Cho vecto ngau nhién K chiéu X = (X, .. .5 X) € R¥ ¢6 ma tran hiép phuong sai
cov(X) = X. Ta c6 thé coi u = E(X) = 0, néu u # 0, ta c¢6 thé thay X b&i X — p.
Ta hay xét K t& hop tuyén tinh

Y1 = aIX = a11X1 + a12X2 +...+ alka,

Y2 = a;X = 3.21)(1 + 322X2 + ...+ aZka,

Ta co

D(Y) = a/ za,
cov(Y;, Yj) = a'Za.
Ta tim cac vectd aj, . .., @ sao cho
a; lam cuc dai D(a] X) trén tap hop {a; : ajay = 1},
a, lam cyc dai D(a; X) trén tap hop {ay : a; a, = 1; cov(Y, a; X) = 0},

a; 1am cyc dai D(a] X) trén tap hop
{a : agay = 1;cov(Yi, ¢ X) = 0},i = Lk -1 (*)
C4c diéu kién trén dua dén viéc tim cac vectd aj,...,a sao cho

D(Y1) = D((&)"X) = max{ajZa; : ajay = 1},,
D(Y2) = D((a)"X) = max{a;Za, : ajap = 1; (a})"ap = 0},, (%)

D(Y) = D((&)"X) = max{a]Zay : ajax = 1; (&) Tax = 0},; Vi = Lk— 1.

12



CHUONG 1. MOT SO KIEN THUC THONG KE LIEN QUAN

Dinh nghia 1.3.1. Cdc dai lugng Y; = (&))" X théa man diéu kién (x) hodc ()
dugc goi 1a thanh phan chinh thif i clia vectd X véi ma tran hiép phuong sai
cov(X) = 3.

Ménh dé 1.3.2. Cho vectd X c6 cov(X) = Y. Gia st (11, €1), ..., (A &) la k cap
gi4 tri riéng va vectd riéng ctia Y, sao cho A3 > A > ... > Ax. Khi d6 thanh phan
chinh thi i cia vecto X dugc xac dinh bdi

Yi=¢X i=1Kk,
va véi viéc chon nhu vay ta co
(Yi) = A, cov(Y;, Y)) =0, Vi, j=1k
Dé chitng minh Ménh dé 1.3.2 trudc hét ta c6 bé dé sau.

B§ dé 1.3.3. Gia sit B > 012 ma tran cAp N x N véi cac gia tri riéng A7 > A >
...>2 Ay >20vaey,e,...,6 lacac vecto riéng tuong ting sao cho né tao thanh co
sd truc chuan cia R". Khi do,

X" Bx .
ng( vva A1(dat dugc khi X = &),
T
. X'Bx )
r)ggl T An(dat dugc khi X = ).
Hon nua,
X" Bx -
maX —— = Aks1(dat dugec khi X = 1), k=1n-1,
XLleq,...ec X' X

trong d6 XLy néu X'y = (x,y) = 0.

Chiing minh. Bat P = (e, &,. .., €,) 1a ma tran truc giao co cac cot la cac vecto
riéng, A = diag(1y, Ao, ..., An), BY2 = PAY?PTy =PTx (x££ 0 o y £ 0)
x"Bx x"BY2BY2x  xTPAY2PTPAY2pPTx
xXTx  XTPPTx yTy
TA s 2 ny2
R
y'y 21 yi 21 yi

13
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Véi x = ey thiy = P'e; = (1,0,...,0)", vieje; =0V j # 1nén e]Bey = A;. Ly
luan tuong tu ta c6 hé thifc hai ctia b dé.
Tiép theo X = Py = y1€; + o€ + ... + Yn€, néu XL, i = 1,kkhi d6

O=e'x=yie'er +yee+...+yne e =V, i <k
Vi vay khi XLe, ey,...,6 tacod
XTBX _ X Ay,
XT X ZE+1yi

S /lk+la

. : . - y X .
va dat max khi Vi1 = LYie2 = ... = Yo = 0 ing v6i X = §1. Pit X0 = M thi X0
thudc hinh cau don vi, vi vay

X" Bx
XX

= X0 BxO,

Do d6 max hodic min clia biéu thic dé véi X # O tuong ducng véi viéc tim max

hoic min theo X0 trén hinh cau don vi. [ |
Bay gid ta di chiing minh Ménh dé 1.3.2.

Chitng minh. Theo dinh nghia c4c thanh phan chinh Y; dudc xdc dinh bdi cac diéu
kién (x#) va theo B& dé 1.3.3, néu chon a’ = g thi cac diéu kién (+*) duodc thda
mén. Chu y rang néu A = Aj,1 thi cdc thanh phén chinh tuong tng Y; = €' X va
Yis1 = € X dugc xdc dinh nhung khong duy nhat. m

Ménh dé 1.3.4.

k k
ZD(Xi) _ ZD(Yi) = A+ ..+ A
i=1 i=1

K
That vay, tr(3) = 3 D(Y;) = A1 + ... + A va do d6 ta ¢ diéu phai chiing minh.
i=1

~ . ﬂ' CEEEN 2 1A 2 <A - R A
Dinh nghia 1.3.5. Dai luong S dudc goi la ty 1€ cua bi€n sai tong cong
) AL+ .o+ A

ctia cac thanh phan cta X do thanh phan chinh thi i gay ra.
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Ménh dé 1.3.6. Hé s6 tuong quan va hiép phuong sai gitta thanh phan chinh Y; va
thanh phén X;j cta vecto X 1a

cov(Yi, Xj) = 4iej,
VAig;

p(%i, X)) = ——,
VPjj

trong d6o g = (g1,...,€x) Vi = Lk
Chitng minh. Ta co
Yi = &' X; X; = ulX,
trong d6 u) 13 vectd don vi ctia R c6 thanh phan thi j bang 1. Nhu vy
cov(Y;, Xj) = € Z u = g (11e€] + ... + el )
= 46l uY = ye;.
Vi D(Y)) = A nén

cov(Yi, X)) Aej vaie;

p(Yi, X)) = (DYDY~ ()2 ~ Py |

Meénh dé 1.3.7. Ky hiéu

)FZJ' Zﬁlel +,82jY2+ ...+,8ijp,j = 1,k

12 cdc du bdo tuyén tinh t6t nhat cla thanh phan thit j theo p thanh phan chinh dau
tien Y1, Ya, ..., Yo v6i 1 < p < k Gid st € = Xj — (B Y1 + B2j Y2 + ... + Bp;i Yp) Ia
cac sai s6. Khi do, ty 1¢ ctia tdng binh phuong clia cac phuong sai cia cac phan du

k k
E(g)? véi Y, D(X;) dugc cho bi
2 &

J
le<=1 E(e)? C Apaat .+ A
Zi](:]_()'” /ll+...+/lk

9

trong do6 €; = X — )?1 va ty sb trén bang O khi p = k.
Chitng minh. Ta c¢6 ma tran hiép phuong sai ctia vectd vects X va YP) 1a
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XX G XY®
cov([X|Y(P)]) = '

2¥EX P Y®Y®
o - o G A€ oo Ap€p |
Ow - Ok i A€ -+ Ap€pk
A€ -0 A 2 A4y -+ 0

trong d6 Y® = (Y1,...,Y,). Pit € = X; — X; 1a vecto phan du khi du bdo X; theo
Yi,...,Ypvagidsi Ay > -+ > Ap > 0. Khi d6

-1
Var(e) = Xxx = 2xY® 2vipye 2YOX -

Vi vay
k —
; - tr(var(e)) - tr(ZXX) - (va(p) ZY(lp)Y(p) ZY(P)X)
- Z (Zy(p)y(p) pr)x ny(m
k
=>4~ (> BA00E .. 42)
e &
=LA = 24
j=1 j=1 j=p+1
ta c6 diéu phai chitng minh. |

1.3.2 Céc thanh phan chinh cta cic bién di chuin héa

Vi tinh todn v6i ma tran tuong quan p sé 6n dinh hon so véi viéc tinh toan dbi véi
ma tran hiép phuong sai ), nén ngudi ta hay xét cac thanh phan chinh cua cac bién
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da chuian hoéa

Z; = (X1 - ) /oyl

Zy = (Xo — p2) /o3y,

Zc = (X — ) /o
batZ = (Z1, Zo, ..., Zk)T ta co
Z=V1¥(X-p),
trong do
V =diag(o11,02, . .., 0k).
Khi do,
EZ =0,var(Z) =V 123 V12 =p
va cdc thanh phan chinh ctia Z dudc xdc dinh nhd cdc vectd riéng clia p, cdc vecto
riéng nay noéi chung khd véi cdc vecto riéng clia Y. Ménh dé sau cho chiing ta
cong thiic cac dinh cdc thanh phan chinh cta cac bién da chuin hoa.
Ménh dé 1.3.8. Thanh phan chinh tht i ciia cic vectd da dudc chudn héa Z =

(Z1, 2>, . .., Z) v6i ma tran tuong quan p dudc xac dinh béi

YO =e'Z=eVV2X—-p),i=1k
Hon nua,
k 0 k
2. D(Y?) = 2 D(Z) =k
i=1 i=1
va

p(Y|0’Z]) zaj \/Iia I’J = l,k,

trong do (A1, €1), ..., (A, &) la cac vectd riéng cua p v6i Ay > Ap > - -+ > Ay.

17
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1.3.3 Phan tich cac thanh phan chinh dua trén mot mau

Bay gio ta chuyén sang tim hiu vé tinh chét thdng ké ctia phan tich thanh phan
chinh khi st dung ma tran hiép phuong sai mau. Gia st ta ¢6 n quan sat doc 1ap
X1, X, ..., Xn V& mOt vecto ngau nhién K chiéu, X c6 EX = uvavar(X) = 3.

Cic sb liéu d6 sinh ra vectd trung binh miu X, ma trin hiép phuong sai miu S va
ma tran tuong quan mau R. V6i Xy = (Xm1, X, - - - » Xmk) | € RK thi

L B
X = _ZX|’X= (X]_’XZ’--"XK)T’
n
m=1
1 n
S = (S)jze S = - D Om = %) (mj — ).
m=1
3]
R=(rij) it lij = 7——75-
HIEE (sisj)t?
Ta sé xay dung cac t& hop tuyén tinh clia cc thanh phan ctia cic s6 do X; sao cho
céc t0 hop d6 khong tuong quan véi nhau va c6 phuong sai mau 16n nhat.
V6i mbi a € RX, t6 hop tuyén tinh

aIXm = a11Xm1 + a2Xm2 + . .. + Xk, M=1,N

1a mot quan sat clia biérz ngﬁu_ nhién (a" X). Vi foly day (a] Xm)"_, 12 mot mau cia
(a" X) v6i trung binh mau a’ X va phuong sai mau la a’ Sa.

Hon nita, hai day (a] X Va (&) Xm)" _; 6 hiép phuong sai mau la a] Sa,.

Cac thanh phan chinh mau dugc dinh nghia nhu sau:

Goi Y1m, Yom, - . ., Ykm 12 thanh phan chinh mau thi 1, 2, .. ., Kcia mau Xq, Xo, . .., X,
néu

1. Thanh phan chinh thi nhat (Vlm) n_, voi Vlm = aI Xm. Vecto a; dudce chon sao
cho phuong sai mau aISal dat gia tri 16n nhat v6i dieéu kién aI a; =1

2. Thanh phan chinh th hai (Yam)?_, v6i Yom = @) Xm. Vecto @, dugc chon
sao cho phuong sai mau a; Sa, dat gia tri 16n nhat vé6i diéu kién aI Sa, =
Oajap=1.........

3. Thanh phan chinh thi k (/Y\km)”mz1 vGi Vkm = a;(r Xm. Vecto ax dudc chon sao
cho phuong sai mau a;[ Say dat gid tri I6n nhat véi diéu kién aiT Sa =0, Vi=
1,k-1; aI a =1

Khi d6, ta x4c dinh c4c thanh phan chinh mau thif i bdi ménh dé sau:
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Meénh dé 1.3.9. Gié st (11,€)), . .., (A &) 1a k cip gia tri riéng va vectd riéng cla
ma tran hiép phuong sai mau S. Khi d6, thanh phan chinh mau thi |

Yim = € Xm = €1Xm1 + E2X2 + - .. + BkXmks 1 = Lk, m=1,n,

trong d6 A; > o> ...> A Téng quat, néu X = (Xg, ..., %)" 12 mot quan st clia
vecto ngau nhién X = (X, ..., X" thi

S/\i :€TX =a1X1 +a2X2+... +aka, =1k

1a thanh phan chinh mAu thd i, dng v6i quan sat X, dua trén mau Xy, ..., X,. Hon
nita, phuong sai miu ciay; 12 2;,i = 1, k. Hiép phuong sai miu ciia i vy bing

0, Vi#].
K —_ —~ — p ~
Phuong sai mau tong cdng 1a 3 Sij = A1 + Ao + ... + Ak, va hé sO tuong quan mau
i=1

8 \ﬁl —

0L, ] =1Lk

VSii

Néu ta thay mau X, . . ., Xn bdi mau rat gon X3, ..., X2 trong d6 X3, = (0, ..., X )"
vOi XOmi = (Xm — Xi)/ Slli/ 2i =1,k,m= 1, n thi cdc ma tran hiép phuong sai mau clia
mau Xf, ..., X9 chinh 13 R va céc thanh phan chinh miu /Y\Sn
dudc thuc hién tuong tu khi thay S béi R.
VAn dé dit ra 12 can git lai bao nhiéu thanh phan chinh va gidi thich cac van dé
c6 lién quan dén thanh phan chinh. Thong thudng thanh phan chinh tng vdi A v6i
Ai~0 khong déng vai tro gi trong phan tich sb lidu va ta c6 thé loai di. Trong thuc
hanh, khi khao st trén mau s6 liéu cu thé thi sd thanh phan chinh dudc chon con
phu thudc vao y nghia thuc té.
Dua vao ciu tric clia cdc thanh phan chinh ngudi ta ¢6 thé giai thich vai tro cla
cac bién X; trong cac thanh phan chinh dé va tir d6 c6 mot su ly giai vé vai tro clia
cac nhan td trong tu nhién va xa hoi.

r'y\i’xj =

2 x 0 0
cua mau Xl,...,Xn

1.3.4 Cic két luan thong ké dua trén mau Ién

Viéc giit lai cac thanh phan chinh dugc dua trén cic gid tri riéng A; clia ma tran
hiép phuong sai 12 16n hay bé. Tuy nhién, cac 4; 1a chua biét. Hon nita, chit luong
ctia thanh phan chinh thi i phu thudc vio A; va vecto riéng €. Vi vay, viéc tim
khodng tin cdy clia c4c A, vecto riéng € va do d6 thanh phan chinh Y; dua trén mot
mAiu ngiu nhién Xy, ..., X, can dugc nghién ciu. Tuy vay, viéc xdc dinh phin b
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cﬁa’/l\i va @ rt khé. Tuy nhién, ngudi ta cling da thu dugc phan bd mau clia ’/17 va
‘€ nhu sau _

Phdn boé mdu ciia A va'€

Gia thiét rang Xy, ..., X, 12 n quan sat doc 1ap cta vectd X cé phan bd chuin
Nk(u, X), trong d6 X la ma tran xac dinh duong véi cac gia tri riéng A; > A >
... > A > 0 déu chua biét. Gia st (1;,8) 1a cip gid tri riéng va vectd riéng clia ma
trAn hiép phuong sai mau S sao cho A > A2 > ... > A Khi do,

1. bat A 1a ma tran cll\éo v6i cac gia tri riéng A1, Ao, ..., Ak ¢ trén dudng chéo
chinh. Khi d6 vNn(A — 1) c6 phan bd gan chuidn Ni(0, 2A2), trong dé AT =
(A, Aoy A AT = (A, Aoy -, ).

2. bat
K A
Ei=A —— —ege€l,
o J=§j¢i (4 — i)
trong d6 €j la vecto riéng tng vdi gid tri riéng A; cua ), . Khi d6 Vn(€ — &)
c6 phan bb xap xi chuan N¢(0, Ey).

3. Mdi Z c6 phan bd doc 1ap v6i phan ti €. Tir két luan 1 ta nhan dudc
—~ o
P{lA4i — A < U(E)/li V2/nj=1-a

do d6 khoang tin cay v6i muc tin cdy 1 — a cua A; la

—_

C/}/i <A < ii .
1+ U(E)m 1—U(§)m
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Chuong 2

Ung dung trong phan tich thd nhudng dat
trong trot ciia huyén Thanh Ba - Phii Tho

2.1 Phan mém trg giiip viéc tinh toan

2.1.1 Phan mém SPSS

SPSS 1a tén viét tit ciia mot phan mém théng ké ndi tiéng "Statistical Packages for
Social Sciences" ctia cong ty SPSS (My). Phan mém nay dudc phat trién tif nim
1960, Iic dau chi hoat dong trén may tinh 16n. Khi may tinh c4 nhan trd thanh phd
bién, cong ty SPSS da thanh cong trong viéc dua ra cic phién ban SPSS chay trén
hé diéu hanh Windows. SPSS trd thanh mot cong cu phan tich thong ké khong
thé thiéu dudc dé thuc hién cac phuong phap phan tich dinh lugng. Gan day, cong
ty SPSS da ddi tén phan mém SPSS thanh PASW (Predictive Analytics Software)
Statistics nham thé hién y tudng két hop cong cu théng ké toan hoc véi viée phan
tich du bao.

2.2 S6 liéu thé nhudng dat

2.2.1 Thé nhudng dat

Thé nhudng 13 dat mit toi x6p ctia vo luc dia, cé dd day khac nhau, c6 thé san suét
ra nhiing san phdm cta ciy trong. Ngudn gbc clia dét 1a tlif cdc d4 me nam trong
thién nhién 1au doi bi phd hdy dudi tic dung ctia yéu td 1y hoc, héa hoc va sinh
hoc. Tiéu chuin co ban dé€ phan biét giita d4 me va dét 1a do phi nhiéu, néu chua
c6 do phi nhiéu, thuc vat cao cip chua séng dudc thi chua goi 1a thd nhudng. Céc
yéu t6 hinh thanh dit 12 d4 me, cdc mau chit, sinh vat (dong vat, thuc vat va vi
sinh vat), khi hau, dia hinh, thdi gian va con nguoi.
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Céc loai da nam trong thién nhién chiu tic dung ly hoc, héa hoc va sinh hoc dan
dan bi pha hdy thanh mot san pham goi 12 mau chét. Trong mau chit méi chi co
cac nguyén t6 héa hoc chia trong dd me sinh ra né, con thiéu mot s6 thanh phan
quan trong nhu chét hitu co, dam nuéc... vi thé thuc vat cao cap chua séng dudc.
Trai qua mot thdi gian dai nhd tdc dung ctia sinh vt tich 1ily dudc chét hitu co va
dam, thuc vat cao cap sdng dudc, cé nghia 1a da hinh thanh th nhudng.

Du 1a dit nong nghiép, dat 1am nghiép, dit dong co, tham chi 1a dit hoang déu
gdm c6 cac thanh phan co ban cu thé 14 thd nhudng gdom chét ran (chit vo co, chit
htiu co), khe hd gitia cac hat (khong khi, nudc) va cac loai sinh vat.

2.2.2 Soluge vé diéu tra dat

Pia diém dao phau dién phai that dai dién cho khu vuc diéu tra. Sau d6 khi dao
phau dién thi dao dén khi nao gip ting ciing ran, dd me hoic dén do sau tdi thiéu
12 125cm néu chua gip tang cing ran, chiéu rong 70 - 80cm, chiéu dai 1.2 - 2.0m.
Khi gip loai dat giébng dat & phau dién chinh gan do thi dao phiu dién phu siu
100cm.

LAy mau dat di phan tich theo trinh tu sau: 1dy mau dit § ddy phau dién, sau d6 lay
dan 1én céc tang trén, 14y & tit ca cac tang phat sinh, 1iy déu theo do day tang dit,
tang day chua dén 50cm 14y mot mau, tang day 50 - 90cm 14y hai mau, ting day
hon 90cm 1dy ba miu va mau dat phai 1ay du trong luong 1kg. LAy dit & cac ting
cho vio cac ngin clia hop tiéu ban bang gidy, gb hoic nhua. Dt cho vao hop phai
gilt dugc dang ty nhién va ddc trung cho tat ci cdc tang dat. Sau d6 m6 ta phau
dién dat.

2.2.3 MGt s6 van dé vé phiu dién dit tai Thanh Ba - Phii Tho

Dua vao s6 lidu diéu tra ta c6 thé biét dudgc vé phau dién dat. Cu thé 1a & sb lidu
trong luin van la nhu sau.

S6 liéu dudc diéu tra tai cdc xa Hanh Cu, Vo Lao, Thanh X4, Yén Noi, Pong Linh,
Chi Tién, TT Thanh Ba, Thdi Ninh, Pong Xuan, Thanh Van, Lucng L6, P5 Son,
bong Thanh, Nang Yén, Quang Nap, Khai Xuan, Hoang ClIdng, Thanh Ha, D6
Xuyén, Yéu Khé, Son Cuong, Man Lan, Phuong Linh, Ninh Dan cua huyén Thanh
Ba tinh Phu Tho. Trong do, da diéu tra vé dia hinh, thanh phin co gidi, mau sic,
chit hitu co va tinh kiém ctia dit.

Cu thé 12 s6 liéu da dugc diéu tra trén cac loai dia hinh khac nhau nhu ddi, go, nui,
bai, ddc, nong trudng va canh dong. Thanh phan co gi6i gdm c6 sét, limon va cit.
Va cac nguyén td hoa hoc chinh trong dat nhu Si, Al, Fe, Ca, Mg, S, N, P, K va
mdt s6 nguyén t6 vi luong khac.

Dung tich trao doi cation ctia dat 12 tong sb cation (k€ ci cation kiém va khong
kiém) dudc gilt & trang thai trao ddi trong 100g dit, tinh bang ly duong lugng gam,
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ky hiéu bang chit CEC.

Dung tich trao ddi cation dugc xac dinh bang cach phan tich truc tiép hoic tinh
theo cong thiic CEC=S+H. Trong d6 S 1a tdng sb cation kiém, kiém thd hap thu
(chti yéu la Ca?*, Mg?*, K* va Na*), H 1a tdng s6 ion H* va AI®* hip thu (do chua
thdy phan). Tt ca déu tinh bing don vi 1d1/100g dét.

Dung tich trao ddi cation ctia dat phu thudc vao thanh phan keo, thanh phan co
gi6i dit, ty 18 Si0,/R,03 va dd pH. Thanh phan keo dit khac nhau thi CEC ciia
dat ciing khac nhau, dit cang nhiéu mun, thanh phan co gidi dit cang ning, ti 18
Si02/R203 cang 16n thi CEC cang 16n, do pH tang 1én thi CEC ciing tang 1én.
N6i chung, CEC c6 gid tri cang cao thi dat cang t6t vi chifa nhiéu keo. Tuy nhién,
dung tich trao doi cation chi n6i Ién kha ning trao doi cation ma chua néi 1én thanh
phan cation hép thu. Thuc t& mot sd dit cé6 CEC 16n nhung do nhiéu H* nén dt
chua. Vi thé, can c6 ty 16 CEC 16n nhung ty 1 cation bazo (ca cation kiém va kiém
thd) ciing 16n dat méi tot. BSi vay ngudi ta dung chi tiéu do no bazo dé€ danh gia
do phi nhiéu ctia dat.

Do no bazs cua dt 13 ty 1 phén trim cdc cation kiém, kiém thd chiém trong
tong s cation kiém hap thu, ky hiéu 1a BS, don vi % va dudgc tinh theo cong thiic
BS(%)= (S x 100)/CEC = (S x 100)/(S+H). BS c6 gia tri cang 16n thi dit cang bao
hoa bazo. Cu thé 1a BS < 50% la dat d6i bazo, BS tit 50% dén 75% la dat c6 do
bazo trung binh con BS > 75% la dit no bazo.

Nhu viy, ca do pH, CEC va BS déu dung dé do tinh kiém ctia dat.

Chét hitu c6 vA mun trong dat

Chét hitu co do x4c sinh vat phan hdy chiém du6i 5% trong luong hoic 12% thé
tich chit ran. DAu hiéu co ban lam dat khac da me 1a dat c6 chét hitu co va mun.
S6 lugng va tinh chét clia chiing tic dong manh mé dén qu4 trinh hinh thanh dat,
quyét dinh nhiéu tinh chit ly, hda, sinh va do phi nhiéu ctia dit. Vé mit s lugng
chat hitu co, tiéu chi co ban nhat d€ danh gid 12 ty 1& %OC (cacbon hitu co téng s6)
hoic ty 1& % mun hoic OM (chét hitu co tdng sd = 1.72 x OC) so vdi dat kho kiét.

2.3 Két qua ap dung phueng phap phan tich chum

Muc tiéu chinh cia cdc nha thd nhudng 13 phan loai cdc mau dat & cac ving khac
nhau xem c6 thé xép cic miu dit d6 vao nhitng nhém khac biét nhu thé nao dé
quy hoach viéc trong trot cdc loai cdy trén mau dat thich hop. Vi vay, ta cb gang
sap xép cac ddi tuong trong mau s6 liéu thanh nhiing mau dat c6 céc dit tinh sinh
hoéa, tinh chét, dia hinh...khac nhau d€ phuc vu cho canh tic. Nén ta diing phan
tich chiim dé€ chia cdc dbi tuong ta thanh cdc nhom.

Bing céch st dung khoang cach Euclid binh phuong véi ngudng cat thich hgp chia
cac d6i tuong 1am 3 nhoém cu thé 1a nhém 1 gdm 76 ddi tugng, nhém 2 gom 12 dbi
tuong va nhém 3 gom 7 d6i tuong (2.1). Tir d6 ta thiy ring, viéc phan chia nhém
nhu thé nay 1a chua thuc su phit hop véi cac nha phan tich, chua gitp dugc dinh
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huéng cho viéc khai thac gia tri trong trot trén cdc nhém dat do. C6 thé 1a vi khi
ding cac bién nguyén thiy thi s6 do clia cac bién chua thuc su giébng nhau nhu c6
bién dudc do véi don vi 1a 1d1/100g, c¢6 bién lai do v6i don vi 12 mg/100g va mot
s6 bién khac lai biéu dién duédi dang%. Dé khac phuc diéu d6 ta di phan tich trén
cc bién da chuan hoa thi dudc két qua (Hinh 2.2).
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Hinh 2.1: Biéu dién cac dbi tuong dugc chia thanh 3 nhém.
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Hinh 2.2: Biéu dién cac db6i tuong khi cic bién da dudc chuin hoa.

Lai cit tai ngudng chia lam 3 nhém ta thiy c6 tién bo hon nhung van chua tao ra
dudc su dong déu tuong doi ve so liéu. Nhu vay, phan tich chum chua dua ra dugc
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két qua tuong ddi cho s6 liéu. Nén ta chuyén sang ding phuong phap phan tich
thanh phan chinh.

2.4 Két qua ap dung phuong phap phan tich thanh phan chinh

Khi phan tich chum trén khong gian céc bién, chiing ta da chia tip céac bién ra lam
3 nhém va ciing da biét dudc mdi nhém c6 nhitng bién nao, c6 nhiing dic trung
riéng ctia nhém nhu thé nao. Tuy nhién, s6 luong cic bién trong s6 liéu 1a 16n va
theo ly thuyét vé thé nhudng thi ta ciing biét rang khong phai bién nio ciing quan
trong nhu nhau déi véi dic trung riéng cia nhém hoic dbi v6i nhu cau nghién ciiu
clia chuyén nganh tho nhudng. Mit khdc, ngudi ta cling khong thé phan tich chi
tiét theo tiing bién mot, vi sé khong tip trung dudc vao trong tAm can nghién ciu.
Dé khac phuc nhuge diém do, ta ¢6 thé ding phuong phdp phan tich thanh phan
chinh trén khong gian cac bién dé rit gon sb liéu, tong hop tit nhiéu bién nguyén
thuy ra mot s6 bién quan trong nhét, dai dién cho cic nhém bién va tir d6 ching ta
c6 thé chia nhém cdc dbi tuong mot cach ro rang va dé dién gidi hon.

Dua 57 bién tif pHn,0T1 dén CatT3 vao dé phan tich thanh phan chinh. Vi céc
bién dugc do véi don vi khac nhau nén ta dung ma tran tuong quan. Ta dugc két
qua nhu sau
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Hinh 2.3: Biéu dién cac thanh phan chinh.
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Hinh 2.4: Ti 1¢ bién dong clia cdc thanh phan chinh.

Nhin vao d6 thi 2.4, ta thiy ring do bién dong chi yéu do bdn thanh phan chinh
dau tién cung cép, bon thanh phan chinh nay chita dén 58% do bién dong. Trong
d6 thanh phan chinh thid nhat chia 32% do6 bién dong, thanh phan chinh thi hai
chita 11% dd bién dong, thanh phan chinh thi ba chita 8% d6 bién dong va thanh
phan chinh thi tu chiia 7% d6 bién dong. Ta cling thiy ring, do bién dong khong
bién d6i ddng ké tir thanh phan chinh thid ndm tré vé sau.

Miic di hai thanh phan chinh dau tién chita < 50% nhung s6 lugng thanh phan
chinh 12 qu4 16n va cac thanh phan chinh phia sau c6 ti 1& bién dong thay ddi cham
nhu nhau véi gid tri rit nhd nén ta tip trung xét dén hai thanh phan chinh dau tién.
Dé thiy ro y nghia tiing thanh phan chinh ta xem xét ma tran hé so tuong quan sau:

Dua vao ma tran hé s6 tuong quan ta thiy rang:

+) Thanh phan chinh thd nhét chi yéu lién quan dén pHy,o0, pHkc, BS véi hé
s6 tuong quan tuong ng 13 0.872, 0.757, 0.734 dbi véi ting mot, tuong ting 0.918,
0.897, 0.909 dbi véi tang hai va tuong ting 0.891, 0.884, 0.893 d6i vdi tang ba.
Ngoai ra con lién quan dén Ca?t, Mg2+, K,0, P,0s, Fe?* va Fe3t. Nhu vay, ¢6 thé
coi thanh phan chinh thi nhit 12 lién quan chii yéu dén do kiém cua dat va ta goi
thanh phan chinh nay 1a thanh phan do kiém.

+) Thanh phan chinh thif hai lién quan chii yéu dén OC, N véi hé s6 tuong quan
tuong tng 1a 0.737, 0.722 dbi vé6i tang mot, tuong tng 0.349, 0.380 dbi véi ting
hai va tuong ting 0.368, 0.340 dbi véi tang ba. Ngoai ra con lién quan dén Ca?*,
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Correlations
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Hinh 2.5: Ma tran hé sb tuong quan.

Mg?* va cat. Nhu vay, c6 thé coi thanh phan chinh thi hai lién quan dén ham lugng
chat hitu co va nito trong dit va goi 1a thanh phan chit hiiu co.

O trén ta chi méi biét dugc dic trung ctia hai thanh phan chinh. D€ biét dugc mbi
quan hé clia ching va tir d6 c¢6 thé phan tich s liéu ta di biéu dién cac dbi tugng
trén mat phrflng chinh nhu sau: Cac dbi tugng phan nhém rd rang, cum lai thanh 3
nhém chinh. Tt mit phang chinh trén ta thy riang, c6 thé chia khong gian cac dbi
tuong ra 1am ba nhém khac nhau trong d6: Nhém thi nhit c6 thanh phan do kiém
16n hon 0.8 va thanh phan chit hitu co nhé hon 0. Nhém thi hai ¢6 thanh phan do
kiém nho hon hoic bang 0.8 va thanh phan chat hitu co nho hon 0. Nhém thi ba
c6 thanh phan do kiém nho hon hodc bang 0.8 va thanh phan chét hitu co 16n hon
hogc bang 0. Dbi chiéu cich phan nhém trén véi bing s6 liéu géc ta thﬁy rﬁng cac
viing dat trong mot xa thu0ng 12 nam cung mot nhom, mot "mau” nam vao nhom
khac so v6i cac mau dat cung xa chi khi mau d6 dugc diéu tra G do doc khac so voi
cic mau dat kia. Trong ba nhém dat ké trén, nhém 1 bao gdm cac mau dat ¢6 phiu
dién véi dic di€ém chung 1a dudc diéu tra & dia hinh E2 trong trang thai mit dat Am
udt x6i mon it, thuc vat tu nhién chii yéu 1a co, dong thdi 1da 1a ciy trong chii yéu
trong khu vuc. Nhoém 2 bao gdom cac mau dat c6 phau dién vé6i dic diém chung 1a
duoc diéu tra ¢ dia hinh van, E2 trong trang thai mit dit kho x6i mon manh, thuc
vat tu nhién chi yéu 1a mua, t&, con ciy trong trot chi yéu trong khu vuc 12 lda va
bach dan. Nhém 3 bao gdm cac mau dat c6 phau dién véi dic diém chung 1a dugc
diéu tra & dia hinh E2 trong trang thai mit dat 4m x6i mon trung binh, thuc vat tu
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Hinh 2.6: Biéu dién céc ddi tuong trén mit phang chinh.

nhién chii yéu 1a cdy bui, ¢, con cay trong trot chii yéu 12 Iia, ché va bach dan.
Khi chia nhém bing hai phuong phdp trén ta thiy rang, néu dung phan tich chiim
dé chia nhém thi hau hét cac ddi tuong dugc xép vao nhém 1, nhém 2 va nhém 3
chi chifa rit it cic d6i tuong do vy viéc phan nhom bing phuong phap phan tich
chiim khong cho két qua hop ly. Trong khi d6, néu ta dung phuong phap phan tich
thanh phan chinh trén hai thanh phan chinh thi nhét va thi hai d& chia nhém déi
tudng thi ta c6 thé chia cdc mau dit thanh ba nhém c6 s6 luong tuong ddi dong
déu. Mit khéc, c6 thé dua vao y nghia cic thanh phan chinh d6 dé dién giai dic
tinh riéng cua ting nhom.

Mic du cac nhém dat trén c6 cac dic di€ém sinh héa khac nhau vé do kiém, vé
thanh phan hitu co nhung van dugc st dung d€ trong lia 1a chi yéu. Nhu vy, can
phai x4c dinh dudc ché do canh tac riéng, phut hop cho tiing nhém dat dé c6 duoc
thu hoach 16n nhit. Chzzmg han, d6i v6i nhém 1, 12 nhém c6 do kiém tuong dbi cao
dé nang cao ning suit lda can tap trung vao viéc bs sung thém cac thanh phan hitu
co cho dat. P6i v6i nhém 2, 1a nhém c6 do kiém tuong d6i nhé dong thsi thanh
phan hitu co it nén phai dong thdi c6 nhiing tic dong dé giam do chua cia dat va
dung phan hitu cd, phan chudng dé ting cudng chét hitu co cho dit. Pbi v6i nhém
3, 12 nhém c6 thanh phan hitu co cao nén phai cai tao dat tip trung vao viéc gidm
do chua.

28



CHUONG 2. UNG DUNG TRONG PHAN TICH THO NHUONG DAT TRONG TROT CUA
HUYEN THANH BA - PHU THO

KET LUAN

Mic du luan vin chua dua ra dugc nhiing két qua chuyén sau vé phan tich thd
nhudng cia huyén Thanh Ba - Phu Tho, nhung luan van da lam dugc mdt so van
de chinh sau:

e Lu4n vin da trinh bay chi tiét vé nhitng kh4i niém md dau cta phan tich chim
va phan tich thanh phan chinh. Cé4c vi du trong phan md dau cho thay cic ky
thuit ndy c6 ing dung rit réng rai trong nhiéu linh vuc khac nhau dé phan
tich dit diéu.

e Luin viin da 4p dung nhitng cong cu ké trén d€ phan tich thd nhudng dat trong
trot ciia huyén Thanh Ba - Phu Tho, va da dua ra dugc mdt so ket qua co6 tinh
thuc hanh cao.

e Luin vin ciing chi ra rang viéc tinh todn bang tay 1a khong kha thi khi thuc
hién trén mot tap di liéu 16n, do vAy viéc st dung phan mém SPSS hoic
tuong duong 1a can thiét. Vi vay trong luin vin c6 trinh bay & mic do co ban
nhiing thao tic can thuc hién trén SPSS.

e Hudng nghién ciu tiép 1a sit dung cac phuong phap da dugc trinh bay & trén
dé nghién ctu thd nhudng doi vdi cac khu vuc rong hon, nhiéu tinh hon. C6
thé giup cho cong tac quy hoach dat nong nghiép.
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