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CAC PHUONG PHAP PHAN TiCH THONG KE PA BIEN
SO LIEU NGHIEN CUU LAM NGHIEP BANG SAS

Bui Manh Hung
Truong Dai hoc Lam nghiép

TOM TAT

Phan tich da bién d4 va dang chimg minh duoc nhidu wu diém ndi troi nhu: khai thac triét dé sb lieu, két qua
phan tich toan dién va khach quan hon. SAS cd thé thyuc hién duoc nhiéu phan tich da bién khéac nhau. Dau tién
phai ké dén 1a phan tich thanh phan chinh. Phuong phap nay c6 thé dugc 4p dung dé phan tich méi quan hé
giita c4c loai trong ring tu nhién. CAc 10ai s& dwoc phéan thanh 3 nhom chinh: d6i khang, ddi khang it va khong
dbi khang. Phan tich thi hai 1a trong quan chinh tic. Phan tich ndy c6 thé phan tich duoc méi twong quan giira
hai nhém bién (nhém X, nhom Y). Pidu nay vuot troi hon hin cac phan tich twong quan don bién thudng dwoc
ap dung truée ddy. Phan tich thir ba 14 phén tich twong dong. Phan tich tuong dong c6 thé tim ra c4c loai uu thé
& mdi 8, dong thai phan loai cac 6 ¢6 muc tuong dong vé mirc do da dang sinh hoc loai thanh cac nhom. Pay 1a
co s& quan trong dé diéu tiét to thanh va ning cao da dang sinh hoc tai khu vuc nghién ciru. Phan tich cudi cing
1a phén tich phan nhém. Phan tich nay s& tao thanh cac nhom loai twong dong, it d6i khéang. Ngoai ra n6 s& cho
biét phirc d6 bién dong c6 thé duoc giai thich boi cac nhém. Do 1a co so tht dé khang dinh do tin cay ciia cac nhom.
Tir khéa: Phan tich nhém, phan tich thanh phan chinh, phén tich twong dong, Sas, twong quan chinh tic.

I. PAT VAN PE

Viéc xir ly sé liéu trong nghién cau noi
chung va trong Lam nghiép néi riéng l1a diéu
cuc ky quan trong. Boi I&, phan tich s liéu 1a
co s& dé gilp cac nha nghién ctu c6 nhing
két luan dung dan, chinh xac, tir d6 c6 nhitng
nhan dinh, cach nhin va dé& xuat phd hop
trong viéc quan ly va phat trién tai nguyén
rirng mot cach bén viing (B.M. Hung, 2016;
S. Wagner, 2016).

Trong nhitng ndm gan day, co6 nhiéu phan
tich théng ké da bién d4 duoc 4p dung nhu:
phan tich twong quan da bién, phan tich thanh
phan chinh, phan tich h¢ s6 duong anh huong,
phan tich twong ddng, phan tich phan nhom...
d4 duoc &p dung nhiéu trong cac linh vuc
nghién cau sinh thai hoc néi chung, trong d6
c6 lam nghiép (S. Wagner, 2014; S. Wagner,
2016; U. Berger, 2008). Tuy nhién, tai Viét
Nam, viéc ng dung cac phuong phap phan
tich nay trong linh vuc 1am nghiép con rat han
ché. Mot nguyén nhan chinh dan dén han ché
nay la thiéu cac tai liéu huéng dan khai thac va
tng dung cac phan mém thong ké manh cho
phan tich sb liéu nghién cau 1am nghiép (B.M.
Hung va cong sy, 2013; B.M. Hung va cong
su, 2017).

Phan tich da bién d& va dang chirng minh
dugc nhitng wu diém ndi troi hon cac phuong
phap don bién thudong duoc &p dung trudc kia
trong cac nghién cau 1am nghiép. Trudc hét,
n6 khai thac duoc tong hop toan bo cac bién,
c4c s6 lieu ma chang ta co, tranh viéc lang phi
s6 lieu va cdng sic thu thap. Tht hai, két qua
phén tich phan anh toan dién va khach quan
hon ddi tugng ma cac nha nghién ctiu can phan
tich. Va vi thé, né dan dén mot wu diém cudi
cung 1a cac dé& xuat, két luan s& tro 1én chinh
Xac va hiéu qua hon.

Trong phan tich sb liéu néi chung, c6 nhiéu
phan mém tin hoc hd trg rat manh cho viéc xu
ly s6 liéu nghién ciru n6i chung va sb liéu 1am
nghi¢p noi riéng nhu: SPSS, Stata, R, M.S.
Excel, Irristat, Minitab, Statgraphics... Tuy
nhién, qua qua trinh nghién cau va st dung
phan mém SAS di chimg minh duoc nhiéu
chirc nang méi ¢ gia tri cao trong phan tich sb
liu nghién ctu 1am nghiép nhu: 1ap phan b
thuc nghiém cho dai lugng lién tuc, hé théng
tiéu chuan phi tham sé dé so sanh cac mau, hé
thdng phan tich twong quan phi tuyén va dic
biét 1a phan tich da bién, da mau (M.
Marasinghe, 2008; C.Y. Joanne Peng, 2009;
L.Q. Hung, 2009; B.M. Hung, 2011). Mt uu
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diém noi troi khac cua SAS Ia viéc viét va tao
lap cac dong léch dé phan tich sé ligu. Piéu
nay sé gilip viéc phan tich sé liéu lan tiép theo,
hoac Iap lai & mot 6 tiéu chuan khac dugc thyuc
hién mot cach rat dé dang va nhanh chéng.

V6i nhitng ly do nhu trén, bai bao nay sé&
trinh bay mot cach cu thé cac phuong phap
phan tich théng ké da bién véi su hd tro bai
SAS; qua d6 cho thay su can thiét va hitu ich
trong viéc ung dung phan mém nay trong
phan tich sd liéu nghién cau 1am nghiép,
gilip viéc phan tich s licu duoc hiéu qua,
nhanh chdng va chinh xac. Phwong phap
phan tich thong ké da bién s& khac phuc duoc
nhitng nhugce diém caa Excel va mot s6 phan
mém khac.

II. PHUONG PHAP NGHIEN CUU
2.1. Phwong phap nghién ciu tai ligu va sé
liéu chon loc

Mot sb tai lieu huong dan st dung SAS
cling nhu phan tich thong ké da bién trong SAS
dugc thu thap, phan tich mot cach cé chon loc.
Céc tai lieu phan tich vé linh vuc 1am nghiép
dugc uu tién hang dau. Sau d6 t6i cac linh vuc
gan gili hon nhu quan ly tai nguyén rirng, quan
ly moi truong, ché bién gd va kinh té l1am
nghiép. Cac tai liéu duoc tap hop va phan tich
theo co so ly thuyét vé& phan tich bang SAS,
thanh tyu va nhitng két qua da dat dugc trong
linh vyc phan tich sé liéu nghién cau lam
nghiép bang SAS (V.C. Pam, 1999).

S6 liéu duoc ké thira tir nhirng nghién cau
trudc, voi su dong y cua cac tac gia gitr quyén
s& hitu cac bo s6 lieu do. Sé lidu tap trung chu
yéu vé cac linh vuc trong 1am nghiép nhu: Diéu
tra quy hoach, Lam hoc, Lam nghi¢p xa hoi. ..
2.2. Phwong phap thir nghiém va so sdnh

Tir viéc thong ké, phan tich céc trinh lénh,

quy trinh duoc sir dung dé phan tich da bién
véi su hd trg cia SAS, cac trinh [énh cho phén
tich s6 liéu 1am nghiép duoc xay dung mot
cach ti mi, chinh xac. Tiép do, cac trinh lénh
dugc chay thir v6i cac bo sb lieu 1am nghiép.
Sau d6, két qua xuat ra duoc Kiém tra, danh gia
va so sanh véi két qua xuat ra cia cac phan
mém khac nhu Spss, Stata va R. Tu do, chon ra
dugc quy trinh chinh x&c, hiéu qua cho phan
tich da bién s liéu 1am nghiép (B.M. Hung va
cong su, 2013).

I1l. KET QUA NGHIEN CUU

3.1. Phan tich thanh phan chinh (Principal
Component Analysis)

Phan tich thanh phan chinh (PCA) la mot
phan tich da bién rat quan trong trong phan
tich s6 liéu. Pay 1a phuong phap nhoém cac dbi
tuwong phan tich. Phan tich thanh phan chinh rat
hitu ich khi bang dix liéu c¢6 nhiéu bién tham
gia. Phuong phap nay s€ gilp tim ra dugc cac
thanh phan nao la chinh trong bang dir liéu.
Nhitng nhan té nay s& déng gop phan 16n vao
su bién dong cua tap dir liéu. Nguyén Iy cua
PCA kha don gian, truéc hét PCA s& do ra
huéng nao ¢ bién dong nhiéu nhét trong tap
dir liéu. Sau d6 PCA s€ xoay truc hoanh theo
hudng @6 va truc tung theo hudng vudng goc
con lai (A.M.C. Davies va cong su, 2017). Pay
1a co so dé ching ta cd thé loai bét cac bién,
cac nhan t6 khong can thiét, khdng quan trong
trong tap dir liéu. Pong thoi phan loai duoc
nhdm céc nhan té doi khang, it ddi khang va
d6i khang manh.

PCA c6 nhiéu ng dung, tuy nhién mot ang
dung khé phd bién 1a dé phan tich quan hé giira
céc loai trong rirng ty nhién. Dé chay duoc ung
dung nay, céac lénh sau duoc thuc hién:

proc princomp data=WORK.IMPORTS5 plots(only ncomp=2)=(pattern);

var“Tén bién cua cac loai”;
run;
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Ung dung sau day cho thdy PCA c6 thé
phan loai duoc céac loai cay ra thanh cac nhém:
d6i khang, d6i khang it va d6i khang manh. Vi
du nhu Cho X6t va D¢ da ning thuong chung
séng cung nhau va khong d6i khang. Chlng
d6i khang it vai Da cua, Boi loi trung by, Choi
moi ndi va Coém Fleury. Tuy nhién, ching rat

dbi khang voi cac loai: Cdi rao, Bau mit, Mac
cua hay Tram rong... Vi vay, khi gy tao rung
trong voi cac loai ty nhién, can tranh cac loai
d6i khang va can tap trung vao céc loai khdng
d6i khang, d6 1a co s¢ sinh ly ty nhién rit ra
dugc tir cc quan thé thyc vat. Diéu nay duogc
thé hién trong biéu ¢6 PCA (hinh 01).
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3.2. Phdn tich twong quan chinh tic
(Canonical Correlation)

Phan tich tuong quan chinh tic (CC) duoc
str dung dé phan tich mdi quan hé gitra hai tap
bién. Tuy nhién, CC khong xac dinh dau 1a tap
bién doc lap, dau 1a tap bién phu thudc. CC s&
lap mét tap bién chinh tic (canonical variates).
Day 1a tap hop tuyén tinh cac bién dé giai thich
t6t nhat cho mbi quan hé gitra hai tap bién, tap
goi la tap bién X va tap bién Y. CC s& tao ra
hai bién chinh tic dau tién, thuong ky hiéu 1a
Wi va V1. Trong d6: Wi 1a to hop tuyén tinh
cua cac bién trong nhom X va Vi 1a to hop
tuyén tinh caa céc bién trong nhom Y. Sau do
CC s& tao tiép cac bién chinh tac tiép theo. S&
lwong bién chinh tic bang véi sé lwgng bién
trong tap bién nho hon. Két qua phan tich

tuong quan chinh tic s& cho ching ta thady méi
quan hé chat hay khong chat gitra hai nhom
bién X va Y nhd vao hé s6 twong quan binh
phuong gitra Wy va Vi, dong thoi kiém dinh su
ton tai cia md hinh thong qua tiéu chuan F.
Biéu db tuong quan giira bién chinh tic W; va
V1 ciing duoc tao ra dé cd cai nhin tryc quan
hon vé mdi quan hé gitra hai tap bién X va Y
(Robert M. Thorndike, 2000). Ngoai ra, CC
con cho ching ta thiay duoc mdi quan hé giira
cac bién trong tiing nhom bién va giita cac
nhdm bién khac nhau (Rodrigo Loureiro
Malacarne, 2014; Richard A. Johnson and
Dean W. Wichern, 2007).

Quy trinh thyuc hién trong SAS dé thuc hién
phan tich twong quan chinh tic nhu sau:
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proc cancorr data=WORK.IMPORT4 out=Work._tempout;
/*** The VAR statement defines Variable set 1 ***/

var dtnn dtln tuoi songuoi;

/*** The WITH statement defines Variable set 2 ***/

with thunhap hocluc;
run;

proc sgrender data=Work._tempout template="squareplot";

run;
proc delete data=Work._tempout;
run;

Trong tng dung dudi day, tir s6 liéu diéu tra
x& hoi hoc cua cac hoi gia dinh, mudn phan
tich mdi quan hé giira tap bién Y bao gom: thu
nhap binh quéan caa hd gia dinh va trinh d6 hoc
van cua ho voi tap bién X gém: dién tich dat

ndng nghiép, dién tich dat 1am nghiép, do tudi
va s6 nguoi lao dong trong gia dinh. Két qua
phan tich mdi quan hé gitra hai nhém bién
dugc nhu bang 01.

Bang 01. Két qua phan tich hdi quy chinh tic giira hai nhém bién X, Y

Canonical  Adiusted  Approximate  Squared E_igenvalues of Inv(E)*H
Correlation Canonical  Standard  Canonical = CanRsg/(1-CanRsq)
Correlation Error Correlation Eigenvalue Difference Proportion Cumulative
1 0,343989 0,295846 0,082941 0,118329 0,1342 0,1136 0,8667 0,8667
2 0,142187 0,092902 0,092170 0,020217 0,0206 0,1333 1,0000

Két qua bang trén cho thiy tuong quan gitra
hai nhom bién X va Y khéng chat. Két qua R2
14 0,11. Tuc la chi 11% bién dong cia nhom Y
duoc dién ta boi nhém X.

Két qua phan tich mdi quan hé gira cac
bién thuoc nhém X dugc trinh bay trong bang
sau. Két qua bang sau cho thay rang mdi tuong
quan gitta cac bién 1a rat long 1éo. Chi duy nhat

gitta dién tich dat néng nghiép va sé nguoi
trong gia dinh 1a twong d6i Ion (R = -0,4247).
Tuy nhién, quan hé gitta hai bién nay lai
nghich bién, tic 1a néu s6 ngudi tang 1én trong
mbi gia dinh thi dién tich dt ndng nghiép lai
giam di. Ly do cho két qua nay la nhiéu lao
dong trong cac ho gia dinh khdng lam ndng
nghiép ma lam céc nganh nghé khac.

Bang 02. Két qua phan tich hai qui giira cac bién thugc nhém X

Correlations Among the Regression Coefficient Estimates

dtnn dtin tuoi songuoi

dtnn 1,0000 -0,0025 -0,2617 -0,4247
dtin -0,0025 1,0000 -0,0292 -0,0669
tuoi -0,2617 -0,0292 1,0000 0,0008
songuoi -0,4247 -0,0669 0,0008 1,0000

Biéu db tuwong quan giira hai bién chinh tic
dau tién duoc tao ra trong cac nhom X va Y
duogc trinh bay nhu sau. Biéu dd6 mot lan nira
cho thiy tuong quan giita hai nhém bién 1a

46

long 1éo, khdng thuc su chat. Bai I8, cac diém
lam rai réc, khong tap trung va hinh thanh mot
xu hudéng nao ca.
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Hinh 02. Biéu dd thé hién mdi twong quan giira hai bién chinh tic dau

3.3. Phén tich twong dong (Correspondence
Analysis)

Phén tich twong dong (CA) 1a mot phuong
phap phan tich da bién. Phuwong phép nay dugc
phét trién boi Hirschfeld, sau do duoc ké thira
va phat trién tiép boi Jean-Paul Benzécri. CA
thuong dugc ap dung cho cac bién roi rac, thir
bac, hon la cac bién lién tuc.

Céc budc co ban ciia phan tich tuong dong
la (P.M. Yelland, 2010; J.C. Epidemiol, 2010):

- Bu6c 1: Thanh l1ap bang sé liéu bao gom
hai nhém bién X va Y. Sau d6 sé& tinh toan gia
tri tan s6 & mdi td caa nhdm bién X va nhom
bién Y.

- Budc 2: Tinh toan gia tri khoang céach gitra
hai bién cho tung 6, theo dong, tao nén ma tran
khoang cach bang céng thuc sau:

K(X,Y) = j ,(Q> (1)

Trong do:

K(X)Y) la gid tri khoang cach gitta hai
nhom bién X va Y;

Fij 1a gia tri 1oy tich twong ung dong thir i va
cot J;

Fij 1a gia tri 10y tich twong Gmg dong thu i’
va cot j;

F; 1a tong gia tri twong (mg & cot thi j.

- Budc 3: Tinh diém cho cac dong. Phan
tich twong dong s& st dung phuong phap biéu
dd dé thé hien ma tran khoang céch tinh toan ¢
buéc 2. Trong d6, cac dong biéu thi bai cac

diém. Vi vay, khoang cach giita cac diém
chinh la gia tri khoang cach gitra cac dong. Sau
do, tlr toa d¢ ciia cdc diém s& tinh toan duoc
diém cho mdi dong.

- Bu6c 4: V& biéu d6. Hai thanh phan dau
tién cua mdi dong diém duoc st dung dé vé
biéu d6 dang 2 chiéu. Biéu d6 s& phan xac bién
trong nhdm X va Y thanh 4 nhom, nam tai 4
cung phan tu. Tir thong tin thu duoc & 4 cung
phan tu, cho phép két luan vé méi quan hé giita
cac bién trong nhom X véi ting bién trong
nhdm Y, ciing nhu cac bién troi trong nhom X
tuwong ng Voi ting bién trong nhém Y. Pong
thoi, c6 thé két luan vé céc bién trong ting
nhom X va Y ¢6 tinh tuong dong cao hon.

Pé thyc hién phan tich twong dong thi cac
Iénh sau can duoc thuc hién trong SAS:

proc corresp data=WORK.IMPORT1 dimens=2
plots;

varTén céc bién;

idTén bién loai;

run;

Vi du dudi day dugc ap dung cho viéc phéan
tich mdi quan hé giira hai nhdm bién 1a o tiéu
chuan I (OTC) va nhém bién tén loai. Tir d6 co
thé tim duogc loai wu thé tai mdi 8, ciing nhu
phan nhom duoc cac 6 c6 muc do twong dong
vé da dang sinh hoc cao hon.

Phuong phap nay uu diém hon nhitng phan
tich truyén thong & chd két qua s& phan anh
toan mot canh toan dién hé trang thai, vi dua
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vao s6 lieu cua nhiéu 6. Ngoai ra, cac phan tich
truyén thong dua vao sé cay va ty ¢ sb cay cua
moi loai khdng phan loai duoc cac 6 ¢ muc
d6 da dang sinh hoc tuong tu nhau (Palmer,
2017; Murtagh, 2016).

Két qua tinh toan tiéu chuan x? dé phan tich
moi quan hé gitra hai bién OTC va loai cay
dugc thé hién trong bang sau. Két qua cho thay
rang giita hai bién thuc sy ton tai mdi quan hé.

Bang 03. Két qua tinh toan tiéu chuan

I nertia and Chi-Square Decomposition
Singular  Principal Chi- Cumulative
Value Inertia Square Percent Percent 00 25 50 75 100 125
0.84300 0.71065 835.02 12.76 12.76
0.79769 0.63631 747.67 11.43 2418
0.74847 0.56021 658.24 10.06 34.24
0.70199 0.49279 579.03 8.85 43.09
0.67657 0.45775 537.86 8.22 51.31
0.65500 0.42903 504.11 7.70 59.01
0.64965 0.42205 495.91 7.58 66.59
0.61692 0.38059 44719 6.83 7343
0.60568 0.36685 431.05 6.59 80.01
0.59298 0.35162 413.16 6.31 86.33
0.56000 0.31360 368.48 563 91.96
0.54429 0.29626 348.10 532 97.28
0.38955 0.15175 178.31 272 100.00 §
5.56947 6544.13 100.00 Degrees of Freedom = 2210

Ngoai ra, CA con cung cap biéu d6 phan
loai cac loai, cac 6 va twong quan gitta loai va

6 nhu trong hinh 03.
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Hinh 03. Két qua phan nhom loai, 6 va cac & twong dong

Két qua trong hinh 03 cho thay rang céc loai
wu thé cua trang théi 11b cha yéu 1a Sung tro,
Bang lang 6i, Boi loi trung bo, Da cu, Boi loi
cubng ngan, Dé da nang... trong khi do, voi
ring 111 loai wu thé cha yéu 1a: Mic cua, Coi
trao, Ma tra, Com dak lik. ..

Vé mirc d6 da dang sinh hoc khdng thuc sy
c6 su khac biét giira hai trang thai, két luan nay
mot 1an nira duoc khang dinh, bai I8 ¢6 nhiéu 6
cua rung I1b va ring I11 ¢6 cung loai uu thé va
t6 thanh lodi ciing tuong ty nhau, do vay ching

cung duoc phan vao mot nhom, diéu ndy cé thé
thiy duoc trong goc phan tu thi I1.

Tuy nhién, néu xét & nhém nho hon, chi tiét,
dua vao loai wu thé va t6 thanh lodi cua cac 6
thi mirc do dong nhat giita cac 6 cung trang
thai Ién hon nhiéu so véi cac & khac trang thai.
Diéu nay dugc ching minh trong 3 goc phan tu
I, 1l va IV trong hinh trén. Nhu vay, c6 thé
thy rang, viéc lya chon vi tri diéu tra cua cac 6
trong cing mot trang thai 1 twong dbi tot vé mit
loai cay va vi thé sb liéu thu thap dat do tin cay cao.
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3.4. Phan tich nhom (Cluster Variables)

Phuong phap phén tich phdn nhom (CV)
dua vao ma tran khoang céach gitra cac dong &
tuong ung & tung cdt. Cac budc co ban nhu
sau (T. Lee va cong su, 2008):

- Budc 1: Tinh todn ma tran khoang cach
ctia cac bién;

- Bu6c 2: Ap dung thuat toan phan nhom
cho ma tran khoang cach vira thu dwoc;

- Budc 3: Phén thanh cac nhom. Mdi nhom
s& bao gom céc bién dong nhit véi nhau;

- Budéc 4: Tinh toan thanh phan nhém tha
nhat cho m&i nhom.

Phan tich nhom tha bac co thé duoc su
dung dé phan tich mbi quan hé giita cac loai.
Vé nguyén ly, phan tich th bac s& phan céac
loai xuat hién cuing nhau va c6 sb lugng ca thé
tuong dwong nhau vao cung mét nhém. Dua

vao sb lidu ca thé cia mdi loai ¢ cac 6, phan
tich thir bac sé tao ra ma tran khoang cach, cac
loai c6 khoang cach trung binh véi céc loai
khéc nho thi dugc xép vao mot nhom, cac loai
c6 khoang trung binh I6n thi sé tach thanh mot
nhom khac (Oksanen va cac cong su, 2016).
Dé thuc hién noi dung phan tich nay trong SAS
thi cac Iénh sau dugc thuc hién.

Lénh chay trong SAS:
proc varclus data=WWORK.IMPORT hierarchy plots;

var Tén cac loai;
run;

Véi sb liéu dau vao 1a cac loai trong ring ty
nhién, thi két qua phan nhom va ty I& bién co
thé duoc giai thich bai cac nhom nhu bang 04.
Nhu vay, véi 28 nhom cé thé giai thich tgi
88,63% s6 liéu thuc can kiém tra, do vay do tin
cay cua cac nhom la rat cao.

Bang 04. Két qua tinh toan phwong sai dwoc giai thich bing cac nhém

Total Proportion Minimum Maximum Minimum Maximum
Number Variation of Proportion Second R-squared 1-R**2
of Explained Variation Explained Eigenvalue for a Ratio
Clusters by Explained by a ina Variable for a
Clusters by Clusters Cluster Cluster Variable
1 21.598738 0.1263 0.1263 18.192509 0.0000
2 37.962014 0.2220 0.2150 14.349161 0.0015 0.9990
3 51.202034 0.2994 0.2150 13.282871 0.0042 1.0326
4 62.767409 0.3671 0.2636 12.750986 0.0011 1.0359
5 73.931556 0.4323 0.3138 10.362658 0.0011 1.2108
6 82.806384 0.4842 0.3995 10.250255 0.0160 1.3147
7 92.927573 0.5434 0.3995 8.161210 0.0159 1.3147
8 100.831495 0.5897 0.4114 8.045070 0.0159 1.6954
9 108.406836 0.6340 0.4973 7.395710 0.0159 7.2717
10 115.645378 0.6763 0.5218 6.738627 0.0159 8.1875
11 122.323184 0.7153 0.5218 5.272939 0.0159 14.603
12 126.430594 0.7394 0.6399 5.034271 0.0159 14.685
13 131.343500 0.7681 0.6533 3.202249 0.0159 14.685
14 134.306853 0.7854 0.6769 2.137728 0.0283 24.278
15 135.956806 0.7951 0.6769 2.046481 0.0283 24.278
16 137.753808 0.8056 0.6408 1.781546 0.0283 24.278
17 139.176678 0.8139 0.6408 1.777455 0.0283 14.685
18 140.687956 0.8227 0.6408 1.728825 0.0283 14.685
19 142.214079 0.8317 0.6408 1.480002 0.0271 14.685
20 143.444178 0.8389 0.6408 1.442020 0.0271 14.685
21 144.711209 0.8463 0.6408 1.430204 0.0271 14.685
22 145.716423 0.8521 0.7081 1.242435 0.0271 14.685
23 146.780875 0.8584 0.7081 1.179482 0.0271 14.685
24 147.696386 0.8637 0.7081 1.110132 0.0271 14.685
25 148.670995 0.8694 0.7081 1.091138 0.0314 14.685
26 149.609593 0.8749 0.7081 1.081336 0.0314 14.685
27 150.578857 0.8806 0.7081 1.055805 0.0314 14.685
28 151.552876 0.8863 0.7222 0.986217 0.0821 8.1650

Biéu d6 phan nhom céc loai cdy duogc thé hién trong hinh 04.
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Hinh 04 cho thiy cac loai dugc sap xép
thanh cac nhom nho. Céc loai trong cung mot
nhdm nho 14 cac loai khong dbi khang. Ching
hd tro nhau clng phat trién va cung xuét hién
trong mot 6. Vi du: Vang nhua, Manh sanh,
Bui tron, Trudng, Dé da ning, Sén mat va Sam
la mot nhoém thudng xuat hién ciing nhau. Hay
Thanh ngach nam, Ging cao, S6i do, Mép la
dep va Com c6 mat la mot nhdm nho khac
thudng chung séng cung nhau. Do vay, khi
phuc héi rirng véi myc dich nang cao da dang
sinh hoc thi can tap trung chon cac loai tai cac
nhom khac nhau, d6 1a co s tét cho phuc hoi
ring, nang cao da dang sinh hoc.

IV. KET LUAN

Trong nhitng nim gan ddy, rat nhiéu céac
phuong phép phan tich da bién da dugc ap
dung nhiéu trong cé4c linh vyc nghién cau sinh
thai hoc noi chung, trong d6 c6 1am nghiép (S.
Wagner, 2014; S. Wagner, 2016; U. Berger,
2008). Bai I8 phan tich da bién d& chiang minh
duoc nhiéu wu diém noi troi nhu: khai thac triét
dé sb lieu, két qua phan tich toan dién va khach
quan hon, vi vay nhitng dé xuat s& hiéu qua va
chinh xac hon. Tuy nhién, tai Viét Nam, viéc
ung dung cac phuong phap phan tich nay trong
linh vuc 1am nghiép con rat han ché. Nguyén
nhan chinh 1a con han ché trong hudng dan va
khai thac str dung cac phan mém phan tich sb
liéu manh hién nay.

Trong phan tich sb liéu néi chung, c6 nhiéu
phan mém tin hoc hd trg rat manh cho viéc xu
ly s6 liu nghién ctiu n6i chung va sb liéu 1am
nghi€ép ndi riéng nhu: Spss, Stata, R, M.S.
Excel, Irristat, Minitab, Statgraphics... Tuy
nhién, qua qua trinh nghién cau va st dung
phan mém SAS di chimg minh duoc nhiéu
chirc nang méi ¢ gia tri cao trong phan tich sb
liu nghién ctiru l1am nghiép, dac biét la phan
tich da bién, da mau (M. Marasinghe, 2008;
C.Y. Joanne Peng, 2009; L.Q. Hung, 2009;
B.M. Hung, 2011).

Két qua nghién ciru d4 cho thay ring SAS
c6 thé thuc hién duoc phan Ion cac phuong
phap phan tich da bién hién nay. Trudc hét,
SAS c6 thé thuc hién phan tich thanh phan
chinh. Phuong phap nay co6 thé duoc ap dung
dé phan tich mbi quan hé giira cac loai trong
rung tu nhién. Céc loai s& duoc phéan thanh 3
nhom chinh: d6i khang, d6i khang it va khong
dbi khang. Phan tich tha hai c6 thé thuc hién
trong SAS 14 twong quan chinh tic. Phan tich
nay cé thé phan tich duoc mdi twong quan giita
hai nhom bién (nhom X, nhém Y). Piéu nay
vuot troi hon han cac phéan tich twong quan
don bién thudng duoc ap dung trude ddy. Phan
tich thir ba 14 phan tich tuong dong. Phan tich
nay c6 kha nang wng dung cao trong phan tich
s6 liéu rirng ty nhién. Cu thé, phan tich tuong
ddng c6 thé tim ra cac loai wu thé & mdi 6,
dong thoi phan loai cac 6 c6 muc tuong dong
vé mic d6 da dang sinh hoc loai thanh céc
nhom. Pay 1a co so quan trong dé diéu tiét to
thanh va nang cao da dang sinh hoc tai khu vuc
nghién ctru. Phan tich cudi cung duoc trinh bay
trong bai b4do nay la phén tich phan nhom.
Phéan tich phdn nhom sé tao thanh cac nhdm
loai twong dong, it dbi khang. Ngoai ra nd s&
cho biét phirc do bién dong co thé duoc giai
thich bai cac nhom. D6 1a co so tét dé khang
dinh d6 tin cay cua cac nhém.
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MULTIVARIATE ANALYSIS METHODS
FOR FORESTRY RESEARCH DATA, USING SAS

Bui Manh Hung
Vietnam National University of Forestry

SUMMARY

Multivariate analysis has been shown to have many outstanding advantages such as full exploitation of data,
more comprehensive analysis and more objective results. SAS can perform a variety of multivariate analyzes.
First of all, it is the principal component analysis. This method can be applied to analyze relationships among
species in natural forests. The species will be classified into three main groups: resistance, minor resistance and
non-resistance. The second analysis is a canonical correlation. This analysis can analyze the correlation
between two groups of variables (group X, group Y). This surpasses the previous regression analysis. The third
analysis is the correspondence analysis. The correspondence analysis can identify dominant species in each plot
and classify plots with similar levels of species biodiversity into groups. This is an important basis for
regulating and enhancing biodiversity in a region. The final analysis is the cluster analysis. This analysis will
form similar, less antagonistic groups. In addition, it will indicate the variation that can be explained by the
clusters. That is an excellent basis for asserting the significance of groups.

Keywords: Canonical correlation, cluster analysis, correspondence analysis, principle component

analysis, Sas.

Ngay nhan bai : 02/8/2017
Ngay phan bién : 30/8/2017
Ngay quyét dinh ding : 08/9/2017

52 TAP CHI KHOA HQC VA CONG NGHE LAM NGHIEP SO 1-2018



